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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 of these manuals.
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MS-DOS SOFTWARE FOR INPUT/OUTPUT

MS-DOS Software is an operating system that loads from flexible 
disk into read/write memory. A set o f frequently used utilities re­
side in memory while others are loaded from disk as required.

I/O functions can be executed by means of system calls. 
These “ calls”  are, in fact, executed by using the 8086 software 
interrupt. Interrupt 21H is of particular interest as it provides 
access to a large number o f Function Requests, simply by placing 
the number o f the requested function in the register AH. Registers 
not used to return information are correctly restored upon return 
from the function call. The only exception is the register AX.

The MS-DOS user who wishes to make use o f  MS-DOS internal 
and external commands only, should refer primarily to the NCR 
MS-DOS User’s Guide. The I/O examples in this chapter will be 
o f interest mainly to machine code programmers. A  full explanation 
o f MS-DOS use o f software interrupts is to  be found in the NCR 
MS-DOS Programmer’s Manual. Machine code programmers are 
recommended to refer to this manual, where you will also find 
information regarding file and disk management.

LOGICAL DISK LAYO UT  

FLEXIBLE DISK (5 1/4-inch)
The drive for flexible disk is designed to make use o f double­
sided disks with double-density storage o f data on 48 or 96 tracks 
per inch (TPI), i.e. 80 or 160 tracks per disk. The two surfaces are 
designated surface 0 and surface 1. Each track is divided into 5, 8 
or 9 equal 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 by MS-DOS. 
Figure 4.1 presents the corresponding schematic layout. Certain 
elements of formatting on the flexible disk are fixed and in-



variable. This applies in particular to the address area (surface 
number, track number, etc.). However, the flexible disk has not 
been initialized at manufacture with this information. It is the 
user’s responsibility to include this information in the initializ­
ation process. If you wish, the format utility will do this for 
you.

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

Gap 4
This presents a filler immediately prior to the physical index 
hole. This gap is filled with bytes o f hexadecimal 4E. The 
number of these bytes can vary, but a typical number is 873 
for flexible disks formatted with 8 sectors per track, and 512 
bytes per sector (48 TPI disk with 320 KB).

Gap 1
Immediately following the index hole: 80 bytes o f 4E, then 12 
bytes o f zero, then 3 bytes o f hexadecimal C2, then FC, then 
50 bytes o f 4E. This gap and Gap 4 serve to  compensate for 
timing variations due mainly to rotational speed.

Sync Field
12 bytes o f 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 o f 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.

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: 00 = surface 0, 01=surface 1. 
Byte 3 Sector number 01 through 05, 08 or 09.
Byte 4 Physical record length: 02 indicates 512 bytes per 

sector, 03 indicates 1024 bytes per sector

Data
The 512/1024 bytes following the data marker (DM) are avail­
able for data storage.

CRC (Cyclic Redundancy Check)
Polynomial codes are recorded in 2 bytes at the end o f 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 516/1028 bytes are used 
(i.e. A l, A l, A l, FB, and the 512/1024 data bytes).

Gap 2
22 bytes o f hexadecimal 4E immediately following the address 
CRC.

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

The format utility on your NCR MS-DOS flexible disk func­
tions in accordance with the following default parameters for 
48/96 TPI disks, resp. Four other formats are available (see User’s 
Guide and BIOS Parameter Block BPB in program LOADER/ 
FDBOOT in Appendix C).

Number o f heads — 2 
Number of sectors/track — 9/5 
No hidden sectors.
Bytes per sector — 512/1024 
Sectors per allocation unit — 2 
Reserved sectors — 1 
File allocation tables — 2 
Root directory entries — 112/160

The first sector o f the flexible disk formatted by the MS-DOS 
format utility contains a boot loader preceded by a BIOS param­
eter block (BPB). You can find details of the MS-DOS BPB and o f 
how to set one up in the LOADER/FDBOOT module o f  the I/O 
software (see Appendix C) and the MS-DOS Programmer’s Manual 
respectively.
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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. 
Figure 4.2 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 F E : cylinders 0 to 255 
Value FD; cylinders 768 to 1023 
Value FC: cylinders 512 to  767 

HEAD
Bit 7 indicates a bad block 

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

The capacity of the Winchester disk is lOMbytes in 1224 
tracks. Track density is 312 tracks per inch. The Winchester disk 
may optionally be regarded as two logical units, each with a 
capacity of 5Mbytes and 305 cylinders per logical unit (cylinder 
306 is reserved for diagnostic purposes or as one logical unit with 
10MB capacity and 610 cylinders (2 cylinders are reserved). MS- 
DOS uses the Winchester disk as follows:

Number of sectors/track — 17 
Bytes per sector — 512
Sectors per allocation unit — 16 (8 if 10 MB disk)
Number o f reserved sectors —1 (0 if non-bootable 5 MB disk) 
File allocation tables — 1
Root directory entries — 512 (496 if bootable 5 MB disk) 

DEVICE DRIVERS

A special feature of MS-DOS is that it permits the programmer to 
write specialized device drivers which can be activated via MS-DOS 
Function Request interrupts. It is possible to set up character 
device drivers for console, printer, and user-defined devices. 
Additionally, block device drivers for disk I/O  can be created.

A Device Header assigns the logical I/O  function, determines 
whether control strings can be handled, and contains pointers to 
its interrupt and strategy routines, as well as to other device 
headers. User-defined device drivers can be used in place o f the



Standard I/O devices. The device driver can be installed anywhere 
in memory by MS-DOS.

Calling a device driver means that a Request Header at ES :BX 
is passed to the strategy entry point. The Request Header contains 
information regarding the exact type o f I/O function to be per­
formed. It is the user’s repsonsibility to save any register contents 
he requires on the stack. I f more than 20 pushes are needed, the 
driver should set up its own stack.

The user should refer to the NCR MS-DOS Programmer’s 
Manual for details o f Device and Request Headers.

The following description relates to the means — already 
provided by MS-DOS — o f communication with devices. This 
I/O control for devices is the Function Request, activated by 
loading register AH with 44H and then issuing interrupt type 21H.

Function 44H sets or gets device information associated with 
an open handle, or sends/receives a control string to a device 
handle or device. The entry and return parameters are as follow s:

Entry
B X -H a n d le
BL — Drive (for calls AL = 4 or 5: 0 = default, 1 = A, etc.)
DS D X  — Data or buffer 
CX — Bytes to read or write 
AL — Function code; see text 

Return
Carry set:
A X  — 6 = invalid handle, 1 = invalid function, 13H = invalid 
data, 5 = access denied 
Carry not set:
AL = 2, 3 ,4 , or 5:
A X  = Count transferred
AL = 6 or 7 : 00 = Not ready, FF = Ready

The following values are allowed as function code:

0 Get device information (returned in DX)
1 Set device information (as determined by DX)
2 Read CX number o f  bytes into DS D X  from device control 

channel
3 Write CX number o f  bytes from DS D X  to device control 

channel
4 Same as 2, only drive number in BL 0 = default, A : = 1,

B: = 2 , . . ,



5 Same as 3, only drive number in BL 0 = default, A : = 1, 
B: = 2 , . . .

6 Get input status
7 Get output status

This function can be used to get information about device 
channels. Calls can be made to regular files, but only calls 0, 6, and 
7 are defined in that case (AL = 0, 6, or 7). All other entry values 
return an invalid function error.

Entry values AL = 0 and AL = 1
The bits o f DX for entry values are defined as in Figure 4.3. 
Note that the upper byte must be zero on a set call (AL = 1).

15 14 13 12 11 10 9 8 7 6 5 4  3 2 1 0

ISDEV = 1 if this channel is a device, or 0 if this channel is 
a disk file (Bits 8-15 = 0 in this case)
If ISDEV = 1
EOF = 0 if End Of File on input 
RAW = 1 if this device is in Raw mode 
ISCLK = 1 if this device is the clock device 
ISNUL = 1 if this device is the null device 
ISCOT = 1 if this device is the console output 
ISCIN = 1 if this device is the console input 
SPECL = 1 if this device is special
CTRL = 0 if  this device can not do control strings via calls 
AL = 2 and AL = 3.
CTRL = 1 if  this device can process control strings via calls 
AL = 2 and AL = 3.
NOTE that bit 15 cannot be set.

If ISDEV = 0
EOF = 0 if channel has been written
Bits 0-5 are the block device number for the channel (0 =A:, 
1 = B:, . . .)
Bits 15, 8-13, 4 are reserved and should n ot be altered.



Entry values AL = 2, 3, 4, or 5 :
These four entry values allow arbitrary control strings to be 
sent or received from a device. The entry syntax is the same 
as for read and write, except for 4 and 5, which take a drive 
number in BL instead o f  a handle in BX.
An invalid function error is returned if the CTRL bit is 0.
An access denied is returned by calls AL = 4 or 5 if  the drive 
number is invalid.

Entry values 6 or 7
These two values allow the user to check whether a file handle 
is ready for input or output. Status o f handles open to  a device 
is the intended use o f  these entries, but status o f  a handle open 
to a disk file is allowed, and is defined as follows:
Input:

Always ready (AL = FF) until EOF reached, then always 
not ready (AL = 0) unless current position changed. 

Output:
Always ready (even if disk full).

NOTE: The status is defined at the time the function is acti­
vated. On future versions, by the time control is returned 
to the user from the system, the status returned may not 
correctly reflect the true current state o f the device or 
file.

Error returns:
AX
6 = invalid handle — the handle passed in BX was not currently 
open.
1 = invalid function — the function passed in AL was not in 
the range 0 . . .  7.
13H = invalid data
5 = access denied (AL = 4, 5, 6, or 7 at entry)

Your NCR MS-DOS Programmer’s Manual contains sample 
block and character device driver programs.



8086 INTERRUPT HANDLING

In addition to the hardware interrupt facility o f  the micropro­
cessor, the 8086 provides additional capability o f  software inter­
rupt setting and handling. A one or two byte interrupt instruction, 
INT or INT n, where n is the interrupt identification number 
(not a hexadecimal address in the interrupt vector), forces exe­
cution o f the following:

• PUSH Flags
• Clear Interrupt Flag
• PUSH CS and Instruction Pointer
• CALL interrupt service routine.

Use o f the IRET instruction subsequently ensures that Instruc­
tion Pointer, CS, and Flags are correctly POPped. The 8086 Flags 
Register contains a Trap Flag. If set, this flag will force an inter­
rupt upon completion o f an instruction cycle.

Figure 4.4 shows reserved areas in lower memory for interrupt 
handling. Interrupts type 0 through 31 (0 . . .19H) are either used 
by the CPU directly or are to be considered as reserved for similar 
purposes. Of the remaining interrupt types 32 through 255 
(20H . . . OFFH), types 32 through 39 (20H . . . 27H) are used by 
MS-DOS, and those between 40 and 64 (28H . . . 40H) should 
be considered as reserved for MS-DOS.
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Figure 4.4 Interrupt vector

MS-DOS MEMORY MAP

With the exception o f the transient part o f  COMMAND.COM 
and the user stack set up by MS-DOS, the MS-DOS I/O software 
and subsequently loaded files are situated towards the lower end 
o f  memory, as shown in Figure 4.5.

It must be appreciated that beyond specifying the end o f the 
interrupt vector, absolute machine addresses for the various parts 
o f MS-DOS cannot be given. This is because o f  the different hard­
ware characteristics with which MS-DOS must interface.



Transient part o f COMMAND.COM: command interpreter, 
internal commands, batch processor

User stack for .COM files (256 bytes)

External command or utility

Resident part o f COMMAND.COM; interrupt handlers for 
IN T 22H  (Terminate Address), 23H (CONTROL-C Exit 
Address), and 24H (Fatal Error Abort Address); code to 
reload transient part

MS-DOS buffers, control areas, installed device drivers

MSDOS.SYS: MS-DOS interrupt handlers, service routines 
find. I NT 21H functions)

IOSYS: MS-DOS interface to hardware
00400H

OOOOOH
Interrupt Vector Table

Figure 4 .5  MS-DOS memory map

Top o f memory is, o f  course, dependent on the physical size 
o f RAM in your own NCR DECISION MATE V . If you are using 
64Kbytes, MS-DOS makes approximately 34Kbytes available for 
MS-DOS external utilities or user programs.

MS-DOS INTERRUPTS

MS-DOS makes use o f the following software interrupts. O f par­
ticular interest is INT 21H, which is the Function Request inter­
rupt (see “ Function Requests” ).

Before attempting to use these interrupts, the programmer 
should refer to the NCR MS-DOS Programmer’s Manual.



Interrupt
(Hex)

Description

20 Program Terminate

21 Function Request

22 Terminate Address

23 CONTROL-C Exit Address

24 Fatal Error Abort Address

25 Absolute Disk Read

26 Absolute Disk Write

27 Terminate But Stay Resident

Figure 4 .6  MS-DOS interrupts

FUNCTION REQUESTS

MS-DOS offers the programmer a number o f I/O functions via a 
common entry point in the interrupt vector. This is by far the 
most expedient way o f activating I/O functions, as this entry point 
remains the same, irrespective o f the hardware characteristics 
being interfaced by MS-DOS. The appropriate hexadecimal func­
tion number is placed in register AH. In addition, some functions 
require additional entry parameters in other registers. The func­
tion is activated by the two byte instruction INT 21H. Certain 
functions yield a return value or set flags.

A  summary o f  the Function Requests is given in Figure 4.7. 
For full descriptions, especially with regard to file and directory 
handling functions, you should refer to the NCR MS-DOS Pro­
grammer’s Manual.



Function
(Hex)

Description Entry/Return Parameters

00 Terminate program

01 Read keyboard, echo to display Return: next character pressed in 
AL

02 Display character Entry: character in DL

03 Input from auxiliary device Return: character in A L

04 Output to auxiliary device Entry: character in DL

05 Send character to printer device Entry: character in DL

06 Direct console I/O  (CONTROL-C 
not recognized)

Entry: if D L O O F F H  then 
character is displayed, otherwise.. .  
Return: character in A L  and zero 
flag reset. If  no character ready 
then zero flag set and AL = 0.

07 Read keyboard, no echo 
(CONTROL-C not recognized)

Return: next key pressed in AL

08 As 07, except CONTROL-C 
recognized

As 07

09 Display string until $ encountered 
($ not displayed)

Entry: DS D X  segment: offset 
of beginning o f string.

0A Read keyboard input to memory 
buffer

Entry: DS :DX beginning of buffer; 
DS: [D X ] m ax.no. of characters 
in buffer
Return: DS: [DX+1 ] actual no. of 
characters in buffer

OB Check keyboard status Return: if A L  = OFFH, then charac­
ter is ready, otherwise A L  = 0

OC Clear queue in type-ahead buffer Entry: Function 1 , 6 ,7 ,8 ,  or OAH 
in A L if  subsequently required 
Return: 0 in A L  indicates buffer 
flushed

0D Disk reset, including writing of 
buffers recognized as modified

0E Select default disk Entry: drive no. in DL (0 = A etc) 
Return: no. of logical drives avail­
able

0F Open file Entry: D S:D X address of FCB 
Return: A L  = 0: directory entry 
found; otherwise OFFH

10 Close file As OF

11 Search for first entry Entry: DS:DX address of FCB 
Return: A L  = 0: directory entry 
found; otherwise OFFH



Function
(Hex)

Description Entry/Return Parameters

12 Search for next entry, using FCB 
specified in Function 11

Entry: DS:DX address of FCB 
Return: A L  = 0: further matching 
directory entry found, otherwise 
OFFH

13 Delete all matching directory 
entries (wildcard ? acceptable)

Entry: DS:DX address of FCB 
Return: A L  = 0: at least one 
matching directory found, other­
wise OFFH

14 Sequential read according to 
current record at offset 20H, 
current block at offset OCH, 
record size at offset OEH, all 
offsets to FCB beginning

Entry: DSdDX address of FCB 
Return: A L  = 0: normal read; 
A L =  1: EOF, no read; A L  = 3: 
EOF,partial read;AL = 2: not 
enough room at Disk Transfer 
Address

15 Sequential write, FCB details 
as in Function 14

Entry: D S D X  address of FCB 
Return: A L  = 0: normal write; 
A L  = 1 : disk full, no write;
A L  = 2: not enough room at Disk 
Transfer Address, no write

16 Create file, deleting matching 
directory entry, if any

Entry: DS £>X address of FCB 
Return: A L  = 0: new entry;
A L  = OFFH: no entry space, no 
deletion

17 Rename file to filename2 at 
offset 11H to FCB beginning 
(wildcard ? acceptable)

Entry: DS JDX address of FCB 
Return: A L  = 0 : OK. A L  =  OFFH: 
no matching entry for filenamel

19 Current disk drive Return: current disk drive in A L  
(Q = drive A etc)

1A Set Disk Transfer Address to 
override default of 80H in 
Program Segment Prefix

Entry: Disk Transfer Address in 
DS :DX

21 Random read. Current block 
(offset OCH to FCB beginning) 
and current record (offset 20H) 
are set to the Relative Record 
(offset 21H). Record thus ad­
dressed is loaded to DTA

Entry: DS £)X  address of FCB 
Return: see Function 14 "Se­
quential Read"

22 Random write. FCB details as 
in Function 21, then write from  
DTA. Records buffered until 
record size (512 bytes) attained

Entry: DS £ )X  address of FCB 
Return: see Function 15 "Se­
quential Write”

23 File size in records returned to 
offset 21H to FCB beginning

Entry: DS:DX address of FCB 
Return: A L  = 0: directory entry 
found, otherwise OFFH

24 Set relative record at offset 21H 
to FCB beginning to same file 
address as at current block (off­
set OCH) and current record 
(offset 20H)

Entry: DS:DX address of FCB



Function
(Hex)

Description Entry/Return Parameters

25 The contents of DS:DX replaces 
the 4 byte CS: IP value for the 
interrupt type no. contained in 
register AL

27 Random block read. Starting at 
the record specified by relative 
record (offset 21H to beginning 
of FCB), CX no. of blocks are 
read to the Disk Transfer Ad­
dress. Current block/record and 
Relative Record then set to ad­
dress next record

Entry: D S:D X address of FCB; 
CX number of blocks to be read 
Return: see Function 21; also, 
CX = no. of blocks actually read

28 Random block write. Details as 
in Function 27, then write from 
Disk Transfer Address. Blocks 
allocated only as required

Entry: DS:DX address of FCB;
CX number of blocks to be written 
Return: see Function 2 2 ;also 
CX = no. of blocks actually writ­
ten

29 Parse command string for legal 
drive: filename.ext

Entry: DS-SI string to parse; 
ES:DI address fo r FCB; A L: 
parameters for filling in FCB 
Return: A L  = OFFH: drive letter 
invalid; A L  = 1 : wildcards used: 
A L = 0: no wildcards used

2A Get date as binary numbers Return: year in CX; month in 
D H ;day in DL; day of week 
in A L

2B Set date in binary numbers Entry: year in CX; month in DH; 
day in DL
Return: A L  = 0: date valid, other­
wise A L  = OFFH

2C Get time as binary numbers Return: hour in CH; minutes in 
CL; seconds in DH; 1/100 second 
in D L

2D Set time in binary numbers Entry: hour in CH; minutes in 
CL; seconds in DH; 1/100 second 
in DL
Return: A L  = 0: time valid, other­
wise A L  = OFFH

2E Set or reset Verify Flag checked 
after each disk write

Entry: A L  = 0: no verify: 
A L = 1 : verify

2F Get Disk Transfer Address Return: Disk Transfer Address in 
ES ß X

30 Get MS-DOS version number Return: major version in AL; minor 
version in AH

31 Terminate but keep current 
process

Entry: exit code in AL; no. of para­
graphs for initial allocation block 
in D X



Function
(Hex)

Description Entry/Retum Parameters

33 Check for CONTROL-C during 
any function

Entry: if  A L  = 0 then current state 
will be returned;if A L =  1 then DL  
must be 1 (check on) or 0 (check 
off)
Return: DL = 1: check is on;
DL = 0: check is off

35 Get address of interrupt service 
routine

Entry: interrupt number in A L  
Return: ES:BX points to service 
routine

36 Get free disk space Entry: drive in DL (0 = default,
1 = A , etc.)
Return: no. of allocation units on 
drive in DX; sectors per allocation 
unit in A X  or OFFH if  invalid drive; 
bytes per sector in CX; no. of free 
allocation units in BX

38 Get country-dependent infor­
mation

Entry: country code in AL;address 
where information is to be written 
in DS:DX
Return: A X  = 2 and Carry Flag set: 
country not found

39 Create sub-directory Entry: pointer to pathname in 
DS:DX
Return: carry reset: OK; carry set 
and A X  = 3 or 5: error

3A Remove a directory entry Entry: pointer to pathname in 
DS:DX
Return: carry reset: OK; carry set 
and A X  = 3 or 5 or 16: error

3B Change the current directory Entry: pointer to pathname in 
DSJ3X
Return: carry reset: OK; carry set 
and A X  = 3: error

3C Create a file. I f  file exists, then 
it is truncated to zero length

Entry: pointer to pathname in 
DS :DX; attribute in CX 
Return: carry reset: handle number 
in A X ; carry set and A X  = 3 ,4 , or 
5: error)

3D Open a file Entry: DS:DX points to name of 
file to be opened; A L  contains 0 
(r/o) or 1 (w/o) or 2 (r/w)
Return: carry reset: handle number 
in A X ; carry set and A X  = 2 ,4 ,5  
or 12: error

3E Close a File Handle and flush 
internal buffers

Entry: handle number in BX 
Return: carry reset: OK; carry set 
and A X  = 6: error



Function
(Hex)

Description Entry/Return Parameters

3F Read from a file or device Entry: D S:D X points to buffer; no. 
of bytes to read in CX; file handle 
no. in BX
Return: carry reset: no. of bytes 
read in A X ; carry set and A X  = 5 
or 6: error

40 Write to a file or device Analogous to  Function 3F.

41 Delete a directory entry Entry: pointer to pathname in 
DS:DX
Return: carry reset: OK; carry set 
and A X  = 2 or 5: error

42 Move file pointer according to 
one of three methods: 0: offset 
relates to beginning of file; 1: 
offset relates to current position; 
2: offset relates to end

Entry: method in A L ;C X :D X  dis­
tance to move; BX handle number 
Return: carry reset: OK; new 
pointer location in D X:A X ; carry 
set and A X  = 1 or 6: error

43 Change or return attributes of<a 
file

Entry: pointer to pathname in 
DS:DX; if A L  = 1 then new attri­
butes in CX, otherwise A L  must 
be zero for return 
Return: carry reset: attributes in 
CX; carry set and AX = 1, 3 or 
5: error

44 Set or get device information re­
lating to an open handle;send or 
receive control string to a device 
handle or device. See "Device 
Drivers"

See "Device Drivers"

45 Duplicate a file handle Entry: file handle in BX 
Return: carry reset: new file handle 
in A X ; carry set and AX = 4  or 6: 
error

46 Force a duplicate of a handle As Function 4 5 , additionally new 
file handle in CX at entry

47 Get current directory Entry: drive number in D L  (0 = 
default, 1 = A etc); DS :DI points 
to 64 byte memory area 
Return: A X  = 15: invalid drive

48 Allocate memory Entry: size of requested allocation 
in BX
Return: carry reset: AX points to 
allocated memory; carry set and 
A X  = 7 or 8: error

49 Free allocated memory Entry: segment address of area to 
be freed in ES
Return: carry reset: OK; carry set: 
error



Function
(Hex)

Description Entry/Return Parameters

4A Modify size of allocated memory 
area

Entry: segment address of memory 
area in ES; requested size in BX 
Return: carry reset: OK; carry set 
and A  = 7 ,8  or 9: error

4B Load and execute a program using 
parameters: WORD segment ad­
dress of environment, DWORD 
pointer to command line at 80H; 
DWORD pointers to default FCBs 
to be passed at 5CH and 5DH. 
Load only using parameters: 
WORD segment address where file 
will be loaded, WORD relocation 
factor

Entry: DS:DX points to  name of 
file to be loaded; ES £ X  points 
to a parameter block; A L  = 0: load/ 
execute; A L =  1: load only 
Return: carry reset: OK; carry set 
and A X  = 1 ,2 ,8 ,1 0 or 1 1 : error

4C Terminate current process and re­
vert control to invoking process. 
No need to reset CS to Program 
Header Prefix. Files automati­
cally closed

Entry: optional return codes in A L

4D Retrieve return code of a child 
process

Return: exit code in AL; reason for 
exit in A H: 0 = terminate/abort,
1 = CONTROL-C, 2 = hard error,
3 = terminate but stay resident

4E Find matching file (wildcards 
allowed) where attributes also 
match. Data block is written to 
current DMA

Entry: DS:DX points to pathname; 
CX contains attributes 
Return: carry reset: OK; carry set 
and A X  = 2: invalid path; carry set 
and A X  = 18: no match found

4F Find next matching entry in di­
rectory. DMA address must point 
at block written by Function 4E

Return: carry reset: OK; carry set 
and A X  = 18: no match found

54 Get verify flag Return: verify flag in A L

56 Move a directory entry to another 
path on same drive

Entry: DSdDX points to pathname 
of existing file; EStOt points to 
new pathnames
Return: carry reset: OK; carry set 
and A X  = 2 ,5  or 17: error

57 Get or set date/time of file as 
soon as it  is closed

Entry: if A L  = 1 then BX contains 
file handle number, CX time to be 
set, D X  date to be set 
Return: error if A X  = 1 or 6; tim e/ 
date in C X /D X  if A L  was 0 at entry

Figure 4.7 (6 of 6)



CP/M-86 COM PATIBILITY

In the interest of compatibility with CP/M-86 programs, MS-DOS 
offers an alternative, restricted access to the Function Requests. 
This involves loading the function number into the CL register. 
Entry parameters can be loaded into the appropriate registers. 
Instead of issuing INT 21H, the program must call (short) location 
0005 in the current Code Segment.

NOTE: This method can be used only with functions 00 through 
24H, and only if register AL is not required for parameter 
transfer.

THE MS-DOS PROGRAM SEGMENT

When an external command is typed, or when you  execute a pro­
gram through the EXEC system call, MS-DOS determines the 
lowest available free memory address to use as the start o f the pro­
gram. This area is called the Program Segment.

The first 256 bytes o f the Program Segment are set up by the 
EXEC system call for the program being loaded into memory. The 
program is then loaded following this block. An .EXE file with 
minalloc and maxalloc both set to zero is loaded as high as possi­
ble.

At offset 0 within the Program Segment, MS-DOS builds the 
Program Segment Prefix control block (see Figure 4.8). The pro­
gram returns from EXEC by one o f four methods:

1. A long jump to offset 0 in the Program Segment Prefix
2. By issuing an INT 20H with CS:0 pointing at the PSP
3. By issuing an INT 21H with register AH = 0 with CS:0 poin­

ting at the PSP, or 4CH and no restrictions on CS
4. By a long call to location 50H in the Program Segment Prefix 

with AH = 0 or Function Request 4CH

NOTE: All programs must ensure that the CS register contains the 
segment address o f the Program Segment Prefix when termi­
nating via any o f these methods, except Function Request 
4CH. For this reason, using Function Request 4CH is the pre­
ferred method.



All four methods result in transferring control to the program 
that issued the EXEC. During this returning process, Interrupts 
22H, 23H, and 24H (Terminate Address, CONTROL-C Exit Ad­
dress, and Fatal Error Abort Address) addresses are restored from 
the values saved in the Program Segment Prefix o f the terminating 
program. Control is then given to the terminate address. I f this is 
a program returning to COMMAND.COM, control transfers to 
its resident portion. If a batch file was in process, it is continued; 
otherwise, COMMAND.COM performs a checksum on the transient 
part, reloads it if necessary, then issues the system prompt and 
waits for you to type the next command.

When a program receives control, the following conditions are 
in effect.

The segment address o f the passed environment is contained at 
offset 2CH in the Program Segment Prefix.

The environment is a series o f  ASCII strings (totaling less than 
32K) in the form:

NAME = parameter

Each string is terminated by a byte o f  zero, and the set o f 
strings is terminated by another byte o f zero. The environment 
built by the command processor contains at least a COMSPEC = 
string (the parameters on COMSPEC define the path used by MS- 
DOS to locate COMMAND.COM on disk). The last PATH and 
PROMPT commands issued will also be in the environment, along 
with any environment strings defined with the MS-DOS SET 
command.

The environment that is passed is a copy o f the invoking pro­
cess environment. If your application uses a “ keep process”  con­
cept, you should be aware that the copy o f the environment 
passed to you is static. That is, it will not change even if subse­
quent SET, PATH, or PROMPT commands are issued.

Of fest 5 OH in the Program Segment Prefix contains code to 
call the MS-DOS function dispatcher. By placing the desired func­
tion request number in AH, a program can issue a far call to offset 
5 OH to invoke an MS-DOS function, rather than issuing an Inter­
rupt 21H. Since this is a call and not an interrupt, MS-DOS may 
place any code appropriate to making a system call at this position. 
This makes the process o f calling the system portable.

The Disk Transfer Address (DTA) is set to 80H (default DTA 
in the Program Segment Prefix).



File control blocks at 5CH and 6CH are formatted from the 
first two parameters typed when the command was entered. If 
either parameter contained a pathname, then the corresponding 
FCB contains only the valid drive number. The filename field will 
not be valid.

An unformatted parameter area at 81H contains all the charac­
ters typed after the command (including leading and imbedded 
delimiters), with the byte at 80H set to the number of charac­
ters. If the < , > , or parameters were typed on the command line, 
they (and the filenames associated with them), will not appear in 
this area; redirection o f  standard input and output is transparent 
to applications.

I NT hex 20
Top of 
memory Reserved

Long call to 
DOS function dis­
patcher (5 bytes)

Terminate address 
(IP. CS)

CTRL-BREAK  
ex it address 
(IP)

CTRL-BREAK  
exit address 
(CS)

CR IT IC A L ERROR 
exit address 
(IP, CS)

* Use d by DOS 

2C

rned FCB
Formatted Para 
formatted as st

meter Area 
andard unope

rned FCB 
opened)

Formatted Parameter Area 
formatted as standard unope 
(overlaid if FCB at hex 5C is

; Unformatted parameter area 5 
(default disk transfer area)

Figure 4 .8  MS-DOS Program Segment Prefix



Offset 6 (one word) contains the number o f bytes available in 
the segment.

Register A X  indicates whether or not the drive specifiers 
(entered with the first two parameters) are valid, as follows:

AL = FF if the first parameter contained an invalid drive 
specifier (otherwise AL = 00)
AH = FF if the second parameter contained an invalid drive 
specifier (otherwise AH = 00)

Offset 2 (one word) contains the segment address o f the first 
byte o f unavailable memory. Programs must not modify addresses 
beyond this point unless they were obtained by allocating memory 
via the Allocate Memory system call (Function Request 48H).

Figure 4.8 illustrates the layout o f the Program Segment Pre­
fix. All offsets are in hexadecimal. You should note:

• First segment o f available memory is in segment (paragraph) 
form (for example, hex 1000 would represent 64K).

• The word at offset 6 contains the number o f bytes available 
in the segment.

• Offset hex 2C contains the segment address o f the environ­
ment.

SETTING OF CPU REGISTERS

Upon loading an EXE or COM program, MS-DOS sets the segment 
registers, instruction pointer, and stack pointer.

EXE PROGRAMS
DS and ES registers are set to point to the Program Segment Pre­
fix.

CS, IP, SS, and SP registers are set to the values passed by 
MS-LINK.

COM PROGRAMS
All four segment registers contain the segment address o f the 
initial allocation block that starts with the Program Segment 
Prefix control block.

All o f user memory is allocated to the program. If the program 
invokes another program through Function Request 4BH, it must 
first free some memory through the Set Block (4AH) function 
call, to provide space for the program being executed.



The Instruction Pointer (IP) is set to 100H.
The Stack Pointer register is set to the end o f  the program’s 

segment. The segment size at offset 6 is reduced by  100H to allow 
for a stack o f that size.

A word o f zeros is placed on top o f the stack. This is to allow 
a user program to exit to COMMAND.COM by  doing a RET in­
struction last. This assumes, however, that the user has maintained 
his stack and code segments.

TERMINAL FUNCTIONS

This section concerns the possibilities o f software manipulation o f 
the CRT display and loudspeaker output. MS-DOS recognizes a 
number o f  codes which are applicable to cursor movement, partial 
or whole screen clearance, variation o f CRT intensity, and activa­
ting the loudspeaker. One or more functions are possibly not im­
plemented on some machines. This section summarizes the func­
tion codes. It must be appreciated that functions cannot be 
attributed to specific keys on the keyboard. This is because there 
is a wide variety o f keyboards available for different parts o f the 
world. By checking in the relevant column fo r  a particular key­
board in the chapter “ Keyboard Codes”  in the Hardware Descrip­
tion, it is, however, possible to find keys which can be used in 
setting a particular function.

MS-DOS on your NCR DECISION MATE V recognizes the 
function codes used by the Lear Siegler ADM-31™ terminal, with 
the following exceptions: 17H (Clear to End o f  Line), 1BH with 
2AH, and 1BH with 3AH (Clear Screen and Cursor Home), and 
1BH with 4DH (Play Music) are implemented in your NCR DE­
CISION 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). Figure 4.9 presents a summary o f the func­
tion codes which, with the exceptions stated here, are compatible 
with these Lear Siegler terminals.

MS-DOS on your NCR DECISION MATE V  also recognizes 
the MS-DOS ANSI function codes. Figure 4.10 summarizes 
these functions.

If your NCR DECISION MATE V has a color CRT, you can 
refer to Figure 4.11 for details o f graphic settings. (Those codes 
which do not involve color also work with a monochrome CRT.)

Using the function codes from Figure 4.11 you can conca­
tenate any number o f graphic parameter settings without repeating 
the introductory 1BH 5BH sequence. In that case, 3BH must be



TERMINAL FUNCTION CODES (1)

Function Hexadecimal Code

POSITION CURSOR*

row + offset 

col + offset

1B 3D  
followed by 
row + 20 
followed by 
col + 20

CURSOR LEFT
(non-destructive backspace) 08

CURSOR DOWN
(line feed) 0A

CURSOR RIGHT
(non-destructive forward space) OC

CURSOR UP
(reverse line feed) OB

CURSOR HOME
(top left 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 IB  52

DELETE CHARACTER 1B 57

HALF INTENSITY OFF IB  28

HALF IN TENSITY ON
(Yellow on color CRT)

1B 29

NORMAL VIDEO  & BLINKING OFF 1B 47 30

REVERSE VIDEO 1B 47 34

BLINKING ON IB  47 32

RING THE BELL 07

MUSIC
(see Figure 4.12)

1B 4D  
followed by 
Frequency in the range 
21 to 4A , or 20 = no tone 
followed by 
Length in the range 
20 to FF (steps of 20ms)

Figure 4.9



TERM INAL FUNCTION CODES (2)

Function Hexadecimal Code 
preceded by 1BH 5BH

POSITION CURSOR* row 3B col 48 
or
row 3B col 66

CURSOR LEFT §  of cols 44

CURSOR RIGHT § of cols 43

CURSOR DOWN §  of rows 42

CURSOR UP #  of rows 41

DEVICE STATUS REPORT 36 6E

CURSOR POSITION REPORT*
returned after Device Status Report

row 3B col 52

SAVE CURSOR POSITION 73

RESTORE CURSOR POSITION 75

ERASE SCREEN 32 4A

ERASE TO END OF LINE 4B

*NOTE: In terms of the Lear Siegler codes, the cursor origin is 
designated 0,0. ANSI describes this position as 1,1.

Figure 4.10



TE R M IN A L  FUNCTION CODES (3)

Function Hexadecimal Code 
preceded by 1BH 5BH, 
concluded by 6DH

GRAPHIC ATTRIBUTES OFF 30

HALF IN TEN SITY  OFF 31

BLINKING ON 35

INVERSE VID E O  ON 37

HALF IN TEN SITY  ON 38

BLACK FOREGROUND 33 30

RED FOREGROUND 33 31

GREEN FOREGROUND 33 32

YELLOW  FOREGROUND 33 33

BLUE FOREGROUND 33 34

MAGENTA FOREGROUND 33 35

CYAN FOREGROUND 33 36

WHITE FOREGROUND 33 37

BLACK BACKGROUND 34 30

RED BACKGROUND 34 31

GREEN BACKGROUND 34 32

YELLOW  BACKGROUND 34 33

BLUE BACKGROUND 34 34

MAGENTA BACKGROUND 34 35

CYAN BACKGROUND 34 36

W HITE BACKGROUND 34 37

Figure 4.11



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
0 # 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
0 # 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
Fi? 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 4.12



present as a separator between each item. Note that the Graphic 
Attributes Off function does not disturb color settings, except 
where this results from the resetting o f inverse or intensity 
attributes.

Figure 4.12 relates to the Play Music function (see Figure 4.9). 
The hexadecimal numbers in the Frequency column correspond 
to the frequency which is entered following the IB 4D introduct­
ory string.

It is possible to program the Function Keys (FI . . . F20) of 
your keyboard by use o f the following hexadecimal sequence:

IB
5B
30
3B
Function number, using the appropriate value 0 . . .  14 (Hex).
3B
22
Text of new function
22
70

To disable the Function Keys, use the sequence IB  5B 30 3B 
30 70. To re-enable use IB 5B 30 3B 39 39 70.

The advantage to the programmer o f this method is that there 
is no need to return to the MS-DOS system level in order to pro­
gram a Function Key via the CONFIG utility.

SOME I/O EXAMPLES

This section contains some short examples using the MS-DOS sys­
tem calls. These examples are written in 8086 assembly language, 
using hexadecimal values only. If you are fortunate enough to 
have an assembler which can be used in conjunction with the 
operating system, you can, of courses, use the assembler and then 
load the executable file into memory for testing with the DEBUG 
utility. This utility is provided on your MS-DOS flexible disk, but 
a separate assembler utility is not. You can, however, use the 
limited assembler facility provided by the DEBUG (Command A). 
It is recommended that you first become thoroughly acquainted 
with the DEBUG before attempting to test these or other software 
examples.



CAUTION

Before experimenting with the I/O functions, it is advisable 
to make an additional copy of your system flexible disk 
and to work with this copy. In addition to  the risk o f data 
loss when accidentally activating disk controller routines, 
the DEBUG utility poses a danger in that the Write Com­
mand can bypass the file handler.

The main routine o f each example can be written to CS:100. 
DEBUG notifies the user o f the contents o f  CS at the beginning o f 
assembly. As the DEBUG utility does not provide for the use o f 
symbols, equate statements have not been used. However, address 
symbols have been used to give the reader a better overview. The 
hexadecimal suffix “ H”  is included, but you  should note that the 
DEBUG assembler interprets all numbers as hexadecimal.

Your NCR MS-DOS Programmer’s Manual contains a sample 
program for disk access.

MUSIC1
This example enables you to compose simple tunes on your 
NCR DECISION MATE V. Using the read keyboard function 
(01), the individual notes are entered via the keyboard and stored 
in memory. Following entry o f the tune, it is played through the 
loudspeaker, using the function for console output (02).

The ASCII code for each key pressed is accepted by the pro­
gram. From this value 20H is subtracted. This means, for example, 
that upper case A will yield the value 21H, which is the lowest 
frequency provided for by the music function. The sign 
represents a pause (20H). The length o f each note (or pause) is 
fixed in the LENGTH subroutine, but you  can alter this value 
to any value between 20H (20ms) and OFFH (4480ms). Entering 
the same note more than once consecutively will, o f course, pro­
duce notes of different length. Similarly, pauses o f different 
length can be produced. If you wish to correct an entry, you can 
do so by using the backspace key.

When you press the space bar, the program understands that 
you have finished entering your time. Your tune will then be 
played through the loudspeaker. To play the tune again you 
should set the Instruction Pointer to PLAY.

To make alterations to the tune or alter LENGTH, you can 
make use o f the Dump (D) and Enter (E) facilities provided by 
DEBUG. If you have stored your tune on disk, you will have to 
set the DS register yourself using the (R)egister facility after any



subsequent reloading (L), unless you are intending to write a 
new tune.

Subroutines:

NOTE: MOVE D L/IB H
MOV AH,02
IN T 21H
MOV DL.4DH
MOV AH,02
IN T 21H
RET

; The above subroutine transmits the string 1BH 4D H  to the console to indicate 
; that the following two bytes represent frequency and length respectively (see 
; Terminal Functions)

INKEY: MOV AH,01
IN T
RET

21H

LENGTH : MOV DL,30H
MOV AH,02H
IN T
RET

21H

Main Routine:

MOV AX,CS
ADD AX.200H
MOV DS,AX
XOR BX,BX

NEXT1N : CALL IN KEY
CMP AL,08
JNE NOBKSP
DEC BX
JMP NEXTIN

NOBKSP: MOV [BX],AL
CMP AL.20H
JE PLAY
INC BX
JMP NEXTIN

PLAY: XOR BX,BX
N X TO U T: CALL NOTE

MOV DL,[BX]
SUB DL,20H
CMP DL,0
JE OVER
MOV AH ,02
IN T 21H
CALL LENGTH
INC BX
JMP N XTO U T

OVER: NOP

read key and echo to CRT

length of each note — can be varied from  
20H to OFFH

set position in memory where notes can be 
written.

points to memory byte for first note.

check for backspace.
if backspace then decrement pointer and
do not store.

store.
space bar? if yes, start playing.

otherwise increment pointer and get next 
note.
reset pointer to  first note, 

fetch note

if no more notes then jump, 

output function

point to next note



Perhaps you would like to try this short tune:

N N I I N N @ @ R S P R N @ @ @
N N I I N N @ @ R S P R N @ @ @
R R R S U U U u W u s W U U @ R
R R P R S U U @ U w u S W U u @
@ N N N M N P R R @ R R R P R S
U U W S R R P P N N N N

MUSIC2
This example is really a planning aid for use with MUSIC1. The 
details are the same as for MUSIC1, except that the note requested 
is transmitted to the loudspeaker immediately after pressing the 
key without being stored.

Subroutines:

NOTE: MOV DL,1B ; see MUSIC1
MOV AH,02
IN T 21H
MOV DL,4D
MOV AH,02
INT 21H
RET

INKEY: MOV AH,01
INT 21H
RET

LNGTH2: MOV DL.28H
MOV AH,02
IN T
R E T

21 H

Main Routine:

NXTIN2: CAUL IN KEY
CMP AL,20H
JE OVER2 ; jump if space bar
SUB AL.20H
PUSH AX ; preserves note
CAUL NOTE
POP AX
MOV DL,AL ; output note
MOV AH,02
INT 21H
CALL LNGTH2
JMP NXTIN2

0VER 2: NOP



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, inverse video is acti­
vated temporarily. The program terminates when a dollar sign 
($) is entered, and normal video is restored if necessary.

Subroutines:

C1C2: MOV DL.1BH ; first 2 bytes of control sequence for inverse/
MOV AH.02 ; reverse
IN T 21H
MOV DL.47H
MOV AH.02
IN T 21H
RET

INVERS: CALL C1C2
MOV DL.34H ; for inverse video
MOV AH.02
IN T 21H
RET

REVERS: CALL C1C2
MOV DL.30H ; for normal video
MOV AH,02
IN T 21H
RET

CLSCRN: M OV DL.1BH ; clear screen and cursor home
MOV AH.02
IN T 21H
MOV DL.3AH
MOV AH.02
IN T 21H
RET

IN KEY: MOV AH,07 ; read keyboard
IN T 21H
RET

Main Routine:

CALL CLSCRN
NEXTCH: CALL REVERS ; ensure normal video

CALL INKEY
CMP AL.24H ; check for $
JE DONE
CMP AL.'O’ /

JC PRINT ; if ASCII <30H , no reverse
CMP A L,'9 ’
JE IN V T
JNC PRINT ; if ASCII > 39H , no reverse

O



IN V T : PUSH AX ; save character
CALL INVERS
POP AX

PRINT: MOV DL.AL
MOV AH,02
INT 21H
JMP NEXTCH

DONE: NOP

If you substitute 32H for 34H in the subroutine INVERS, the 
display will blink. You do not have to alter the reset (REVERS) 
subroutine.

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 the 
printer has finished you need only press R or r for a further print 
copy. You may repeat this as often as you wish.

Subroutines:

R EA DIN: MOV AH.01 ; read keyboard
IN T 21H
RET

CRTLF: MOV AH,02 ; produce line feed on C R T  in response to CR
MOV DL.OAH
INT 21H
RET

PRTCR: MOV AH,05 ; carriage return on printer
MOV DL.ODH
IN T 21H

PRTLF: MOV AH,05 ; line feed on printer
MOV DL.OAH
INT 21H
RET



BLANK: MOV AH,02
MOV DL.20H
IN T 21H
MOV AH,02
MOV DL,08
IN T
RET

21H

CLSCRN: MOV AH ,02
MOV DL,1BH
IN T 21H
MOV AH,02
MOV DL.3AH
IN T
RET

21H

Main Routine:

MOV AX.CS
ADD AX,200H
MOV DS,AX
XOR BX,BX
CALL CLSCRN

NEXT: CALL READ1N
MOV [BX].AL
INC BX
CMP AL,08
JNE NOBACK
DEC BX
DEC BX
CALL BLANK
JMP N EX T

NOBACK: CMP AL.ODH
JNE NOLF
CALL CRTLF
JMP N EXT

NOLF: CMP AL,24H
JNE NEXT

PRINT: XOR BX,BX
NEXTP: MOV DL,[BX]

CMP DL,24H
JE DONE
MOV AH,05
IN T 21H
CMP DL,0DH
JNE NON LIN
CALL PRTLF

NON LIN: INC BX
JMP NEXTP

DONE: CALL PRTCR
CALL PRTCR
CALL PRTCR
CALL PRTCR
CALL READIN
CMP AL.52H
JE PRINT
CMP AL,72H
JE PRINT

; delete previous character on CRT

; clear screen and cursor home

; set own DS.
; zero pointer to storage area

; save key entry.
; increment pointer.
; check for backspace.

; if backspace, do not record in memory

; check for CR 

; if CR, add LF 

; check for $

; reset pointer
; fetch character from memory 
; check for $

; print if not $

; check for stored CR

; if CR, add LF 
; increment pointer

; 4  clear lines

; if R then reprint 

; if r then reprint

n



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 
4.11). To set the background color, enter $ instead o f @ Enter 
$$ to terminate the program.

Subroutines:

READIN: MOV AH,01 ; read key and echo to  C R T
INT 21H
RET

CRTLF: MOV AH,02 ; produce line feed on C R T  in response to CF
MOV DL,0AH
INT 21H
RET

CLSCRN: MOV AH,02 ; clear screen and cursor top  left
MOV DL,1BH
INT 21H
MOV AH,02
MOV DL.3AH
INT 21H
RET

BLANK: MOV AH,02
MOV DL.08
INT 21H ; backspace
MOV AH,02
MOV DL,20
INT 21H ; erase character
MOV AH,02
MOV DL,08 ; put cursor at erased character
INT 21H
RET

BEGCOL: MOV AH.02 ; control sequence to  introduce color setting
MOV DL.1BH
INT 21H
MOV AH,02
MOV DL,5BH
INT 21H
RET

ENDCOL: MOV AH,02 ; control sequence to conclude color setting
MOV DL.6DH
INT 21H
RET



QCOLOR: MOV AL.OFFH
CMP CH.40H ; check for @
JE CHANGE
CMP CH,24H ; check for $
JNE OVER
CMP CL,24H ; $$?
JNE CHANGE
MOV AL,01
JMP OVER

CHANGE: CMP CL,30H
JB OVER
CMP CL,37H
JA OVER
MOV A L,0 ; only if number i

OVER: RET
7 for new color

; The above subroutine returns status of the last two keys pressed in A L . If  a 
; valid color change, then A L  = 0 ; if  terminate, then A L =  1 ;otherwise A L  = FF

The main routine:

CALL CLSCRN
XOR CX,CX

NEXT: MOV CH,CL
CALL READIN
M OV CL,AL
MOV D L,A L
CMP DL,ODH
JNE NOLF
CALL CRTLF
JMP N E X T

NOLF: CALL QCOLOR
CMP AL,1
JE DONE
CMP AL,0
JNE N E X T
CALL BLANK
CALL BLANK
CMP CH,24H
JNE FOREGR
MOV CH,34H
JMP COLSET

FOREGR: MOV CH.33H
COLSET: CALL BEGCOL

MOV AH ,02
MOV DL,CH
IN T 2 1 H
MOV AH,02
MOV DL,CL
IN T 2 1 H
CALL ENDCOL
JMP N E X T

DONE: NOP

; last two keys in CX  

; if CR.then LF

; jump if  CX = $$

; jump if  no color change 
; erase color change sequence

; color change is background 

; color change is foreground



THE LOADING PROCEDURE

The NCR DECISION MATE V firmware (o f  which a listing is 
included in the Hardware Description) brings the bootloader from 
flexible disk into memory at machine address 2000H. A copy of 
the loader module is then made in upper memory to preserve it 
during the subsequent loading procedures.

The I/O system modules are then loaded from  machine address 
400H (i.e. immediately above the interrupt vector) upwards. A 
number o f initialization modules are then placed above the I/O 
elements, followed by a Microsoft system module and the Win­
chester Disk driver module o f BIOS Version 1, if applicable. 
The uppermost system module is the resident part o f the Micro­
soft COMMAND.COM. The final stage o f initialization after 
loading is the block transfer o f system and Winchester driver 
modules downwards in memory, with the effect that modules no 
longer required are overwritten.

HOW TO READ THE I/O PROGRAM

Appendix C, which is included in this manual, contains the listings 
o f the input/output software developed by NCR in 8086 assembly 
language. This is the software which enables the MS-DOS software 
to be used in the NCR DECISION MATE V hardware environment.

The I/O software can be considered as a number o f modules. 
The initialization modules — LOADER (FDBOOT in Version 2), 
BASINIT, SYSINIT, SYSIMES, FWVERRD (firmware version 
read, in Version 2 contained in BASINIT) — are overwritten by 
resident system software modules, so that the lower memory from 
400H is occupied as follows:

BIOS Version 1 (MS-DOS 2.0)
KBD-DRV (keyboard driver) 
DSKDRV (flex, disk driver) 
followed by the standard MS- 
DOS I/O software and, if 
required, by WIDRV (install­
able Winchester driver)

and by the resident part of

BIOS Version 2 (MS-DOS 2.11)
IOBASE, KBDCRT, COMDRV, 
LPDRV, TIMDRV, DSKDRV 
and, if required, WIDRV5 or 
WIDRV10 (5 or 10MB Win­
chester driver) followed by the 
standard MS-DOS I/O software 

COMMAND.COM (MS-DOS).

The link maps o f both BIOS versions are included in Appendix 
C as part o f the program listings. Using these maps, you can re­
solve public symbol definitions as absolute values.



The I/O software listings contained in the Appendix relate 
directly to the hardware characteristics o f your NCR DECISION 
MATE V. It is important to remember that different hardware 
requires different I/O  software. For example, the presence o f a 
Winchester disk unit requires an additional software driver; a color 
CRT requires more extensive drive parameters than a monochrome 
CRT. Your MS-DOS software, and the listings in the Appendix of 
this manual, provide for the maximum demand on I/O  software, 
for example, the I/O  software for both a Winchester disk unit and 
a color CRT is included. However, if you wish to make use o f the 
I/O routines without using the MS-DOS standard Interrupts and 
Function Requests, it is advisable to  check the exact contents and 
machine address o f the routine required. The following section 
“ Displaying the I/O software on the screen”  can assist you in 
this.

If you are intending to obviate the MS-DOS standard Inter­
rupts and Function Requests, you must bear in mind that you are 
at the same time failing to take advantage o f the upwards com­
patibility offered by your operating system. As hardware develop­
ments take place, you may well have to alter machine addresses 
used in your own software so that your software can be used on 
other machines or with other versions o f  the operating system.

DISPLAYING THE I/O  SOFTWARE ON THE SCREEN

Included in your MS-DOS flexible disk is a utility program DE­
BUG. This program enables you to view areas o f memory as a 
hexadecimal dump or as 8086 assembly language, and to  inspect 
the CPU registers. For full details regarding use o f the DEBUG 
utility, please refer to the description situated near the end o f 
your NCR MS-DOS manual.

The IO.SYS module is loaded to machine address 400H. By 
adding the length o f the preceding modules to this figure, you can 
calculate the start address o f the module you wish to examine. 
Having loaded DEBUG from disk, you can set the Code Segment 
accordingly. There are two ways o f viewing memory. The D com­
mand produces a hexadecimal dump on the screen, while the U 
command disassembles memory (without provision o f symbols). 
The disassembly is obviously more readable, however, you must 
ascertain first, that disassembly begins with the first byte o f an 
MS-DOS machine code instruction, and second, that the area of 
memory to be disassembled contains no data or unused areas. 
Otherwise, disassembly will be incorrect or fail altogether.



Therefore, it is advisable to use the D command for the initial 
orientation in the machine memory, comparing the screen dump 
with the hexadecimal codes contained in the listings. If you do 
not find the byte sequence you expected to find at a particular 
address, you should look in the vicinity o f  that address: A good 
point o f orientation is often a “ literal”  such as an error message, 
as these can be easily recognized without closer examination of 
the screen dump. You should also remember that the DEBUG 
utility provides you with a search facility (S command), with 
which you can search for the first occurrence o f  a byte sequence 
in a chosen area o f memory.

PORTS

The following is a summary of the I/O  ports used by the MS-DOS 
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 
to Timer functions, otherwise permanent damage to your 
computer may result. A detailed map o f the NCR DE­
CISION MATE V ports is given at the end of this sec­
tion (Figure 4.13).

OUT 10
Switches the firmware ROM into the address area 0-1FFFH, 
thus de-selecting RAM in this area.

OUT 11
De-selects the firmware ROM, thus assigning the address area 
0-1FFFH to main memory.

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 command 
output.

OUT 2A
Bits 0 and 1 are set to enable the FCD 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 if bit 0 is set. The 
language code is ready if bit 7 is set.

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

IN 50
Bit 7 set indicates that flexible disk is ready.

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 out­
put commands determines stop bits, parity, and character 
length. The second command determines the baud rate.

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

OUT AO
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.

IN CO
Block input o f data from the Winchester disk controller (512 
bytes at a time).

OUT CO
Block output o f 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. If neither o f  these two bits is 
set, the error cannot be defined.

OUT C2
Used in formatting the Winchester disk.

OUTC3
Used to set a sector number o f the Winchester disk. Output 
OAAH used for drive ready check.
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NOTE: In Figure 4.13, the numbers prefixed with K refer to kits 
available for the NCR DECISION MATE V . A switchable RS-232C 
interface (K801) which can use any of the IFSEL codes, is also availa­
ble. When using this k it, you should bear in mind that both hardware 
and software strapping are required.

This applies also to K215, K803, K804, and K806, as these kits are 
switchable in the same way. You should therefore ensure that your 
software can use all the IFSEL codes. The IFSEL codes given in Figure 
4.13 for these kits constitute default suggestions.

When using K801 with a plotter, you should select IFSEL OA.
IFSEL OB is required by hardware in conjunction with K210, K212, 

and K213.

Figure 4.13 (1 of 2)
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OUT C4
Used to set a cylinder number. Output 55H used for drive 
ready check.

OUT C5
The higher order part o f  the cylinder number.

OUT C6
Transmits information to the Winchester disk controller re­
garding 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).

OUTC7
Selects the Winchester disk read (20H) or write (30H) func­
tion.

OUT DO
Bit 0 set switches to the Z-80® processor. If the Z-80 proces­
sor is presently activated, the 16-bit processor becomes active 
in its place.

Figure 4.13 provides a complete map o f  the port addresses 
used by your NCR DECISION MATE V.

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.”

This is the sequence o f signals between NCR DECISION 
MATE V and a serial printer:

NCR DECISION MATE V  PRINTER

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

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



3.

4. The computer waits with 
further data . . .

5.

6. Data transmission is once 
again enabled.

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

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.

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.

2651 REGISTER ADDRESSING

Port (Hex) 
K212 K211 
K213

Signals Required *  

CE BAO BA I BA2
Function

— — 1 X X X Tri-state data bus
60 74 0 0 0 0 Read receive holding register
64 70 0 0 0 1 Write transmit holding register
61 71 0 1 0 0 Read status register
65 75 0 1 0 1 Write S Y N 1/S Y N 2/D LE  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

* These pin designations (see Hardware Description) correspond to the fo l­
lowing bus lines: BAO - AO, BA1 -A 1 , BA2- R/W.

Figure 4.14



For full details o f interface connections and the significance of 
the individual control lines, you can refer to the Hardware Section. 
Users o f  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 details o f the serial and parallel interface integrated cir­
cuits 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 4.14 summarizes the actual port ad­
dresses used by these two interfaces.

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.

LEVEL 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 4.15 shows the errors indicated by 
various LED-on combinations. The LED numbers refer to  the 
numbers printed on the LED panel.



LED
ON

OUT  
PORT 00

SIGNIFICANCE

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
All 00 Processor error

Figure 4.15

GRAPHICS

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

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

The PD7220-1 GDC integrated circuit has an addressing 
capacity of 256 K words of 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 
of operation are received by the GDC at port A l  (i.e. via the pro­
cessor OUT AL,0A1H instruction). Data and other parameters 
following a particular command are received at port AO. Status 
information can be read at port AO (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 of graphic producing routines which you  may wish to adapt 
and expand for your own applications.



THE GRAPHICS DISPLAY CONTROLLER
The GDC integrated circuit in your NCR DECISION MATE V 
addresses a CRT display consisting o f 640 pixels in the horizontal, 
and 400 pixels in the vertical direction. The top left-hand comer 
o f the CRT is regarded as the origin o f the GDC map. The top 
(horizontal) line o f 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 o f 
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 o f video 
framing (non interlaced), type o f RAM (dynamic), and the drawing 
time mode (drawing only during retrace). In the normal course o f 
graphics programming you do not need to set or alter these param­
eters. However, if you wish to investigate in detail this hardware- 
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 o f the initi­
alization program o f the NCR DECISION MATE V firmware in 
Z-80 assembly language. You may also wish to  refer to the manu­
facturer’s description o f 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 tw o display partition 
areas and to hold an 8 x  8 pixel graphics character ready for 
transmission to the display memory. If a figure, and not a graphics 
character, is to be drawn, the parameter RAM can be used to store 
a drawing pattern o f 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 o f  the ad­
dress are contained at bits 0 and 1 o f byte 2. The length o f 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 o f dis­
play partition area 2.

Bytes 8-15: this area can be used for storing a bit-mapped 
graphic character in an 8 x 8 pixel format. Upon execution of the 
appropriate drawing instruction, this area 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 of byte 14 towards its least significant bit, and so on. If the 
area to be filled by the parameter RAM is greater than the 8-pixel 
square, a further subset o f  the RAM is transmitted to the CRT. If



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.

If you instruct the GDC to do figure drawing instead o f 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 o f 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 AO. 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.

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 o f 
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 AO. The GDC regards the parameters for the old 
command as concluded, as soon as a new command is issued. This 
is true even if the parameter list for the old command is incom­
plete.

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

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 o f 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 o f 
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 of the System Technical Manual (Volume 1).

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

The output parameters are the same as those for  the reset com ­
mand. However, Sync does not reset the GDC or activate idle 
mode.

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 o f 3 parameter 
bytes.



Byte 1 

Byte 2 

Byte 3

Lines refers to the number o f display lines to be used for each 
character row, minus 1. If the CD bit is reset, the cursor is not dis­
played. Top contains the top line number in the row defined by 
Lines. If CB is reset, the cursor will blink in accordance with the 
speed set in BL low and high. For graphics this command is signifi­
cant inasmuch as the cursor must be set to non-display mode and 
the number o f 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 
irrespective o f subsequent use o f the zoom facility. A  display 
zoom factor, on the other hand, does not alter the bit map o f the 
graphic display memory.



Position Cursor — Command byte: 49H.

Byte 1

Byte 2

Byte 3

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 (1 to 15) with the ensuing 
parameter bytes.

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

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

Pitch — Command byte: 47H.

The single byte parameter contains the number 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 
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 0 0 1  1 1
Type

• 0 Logic
____ i____

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
_i ________ i________ i________ ' i i i

Byte 2 W o r d (H)
l_________ |_________I J _______ I -

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 
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 
of 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 of these bits set denotes individual pixel drawing, charac­
ter screen writing or reading, or a DMA transfer.

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

4CH.

SL R A,C G L Direction 
____ 1_____1____

L

In terms o f arc drawing from a point, the following diagram 
applies:

4 3



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 D 5 :

Initial values
D1 = 0; D2 = 8 ;D 3  = 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;



D4 = 2 * the shorter o f the two distances; D5 = initial setting. 
D2 and D3 require two’s complement notation, other values 
are absolute. The Direction value for the Figure command 
must contain the octant in which line drawing is to take place. 

Arc drawing
D1 = radius 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 o f angle between major axis and beginning of 
arc (max. 45°), then rounded down to next integer.

Rectangle drawing
D1 = 3; D2 = number of pixels in direction specified in com ­
mand byte, minus one; D3 = number 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 
of pixels in each direction is <  = 8. If that number in the 
direction specified in the command byte is 8, there is no need 
to load D2 and D3.

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

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

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



Draw — Command byte: 6CH, no parameters.

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 o f the FIFO buffer i f  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  1 1 1
Type

t
0 Logic

1
A  zero value for Type denotes a word read (low then high). Value 
2 indicates low  byte o f 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, if  this is 
neither 0 nor 4, you should issue a Mask command with all the 
parameter bits set. Perhaps the most easily understandable Direc­
tion setting is 2, as this accesses the addresses in ascending order, 
i.e. left to right, then the next line down, and so on. Do not forget 
to ensure that the cursor is in the position where you wish reading 
to commence. It is also advisable to check the data ready status 
bit (bit 1) before each read.

Each byte 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:

Byte 1 

Byte 2 

Byte 3 

Byte 4 

Byte 5

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

DMA Transfer — Command byte for read request:

1 0 , 1  ____ 1____ ____
Type

____ i____
1 Logic 

____ !____
Command byte for write request:

0 0 1 ____ 1____ 1____
Type 1 Logic 

____ \ ,..
The significance o f 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 GD'C 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.

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. If you are 
using status bit 1 (FIFO full) to synchronize GDC data output 
with processor data reading, your program should not make an 
early termination (i.e. termination before D1 has decremented to 
zero) 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 o f 
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.

The stage by stage program construction in this section intro­
duces each DB or DW at the time o f discussion o f the first routine 
which makes use o f that particular storage definition. The most 
convenient way o f organizing the Code and Data Segment Regi­
sters is to set CS and DS to the same value. Assuming that you 
have assembled one or more o f these routines using the MS’™ - 
Macro Assembler (available as an option from NCR), you have to 
make use o f the LINK utility to create an EXE file. Upon loading 
the EXE file into machine memory using the DEBUG utility, you 
will note that the paragraph value in DS is 10 (Hexadecimal) lower 
than that contained in CS. The first two lines o f the program 
(PUSH CS POP DS) in conjunction with the ASSUME directives 
set DS to the higher paragraph value contained in CS. Therefore,



it is imperative to run these first two lines as soon as the EXE file 
has been loaded into machine memory. To do so, you must use 
the G instruction within DEBUG with a breakpoint (G=0 2):

0000 CSEG SEG H EH T
ASSUflE C S :C S E G ,D S :C S E 6

0 0 0 0 0 E push es » e x e c u te  th e s e  two

0 0 0 1 I F POP DS » i n s t r u c t i o n s  b e fo r e
» a n y t h in g  e ls e

0 0 0 2 0 0 0 0 S P S T O R E: OH 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. However, 
the LINK utility creates an EXE file even without an explicit stack 
segment.

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.

0004 50 
0005' E 4  A0 
0007 24 QA 
0009 7 5  F A  
GOOB 58 
000C E 6 A 1  
000E C3

OUTC: PUSH AX
OUTCI: IH ALjOAOH

AHD AL,0AH 
JHZ 0UTC1 
POP AX 

OUT 0A1ML 
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.

000F E 4 A0 O U T P : IH  A L»0 A 0 H
0 0 1 1 24 QA AND A W 1 A H
0013 75 F A J H Z OUTP
0015 8 A 07 OUTP15 flOV A U B Y T E  P T R  C B X ]
0 0 17 E 6 A0 OUT 0 0 0 0 ,0 1

0019 43 IN C BX
Q01A F E CA DEC Ö L
001C 75 F 7 J H Z 0 U TP 1
00 I E C3 R ET



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

0 Q 1F 00 PRAHS OB 0
0020 00 DB 8
0 0 21 00 00 0Q 59 00 00 PRAH S1 0B ö ,0 j Q f 5 9 H » Q j Q j Q f 5 9 H j0 F F H s ö F F H j

Q F F H » Ö F F H » 0 F F H » 0 FF H » Ö F F H » 0 FFH
00 59 F F F F F F F F
F F F F F F F F

0031 00 00 00 PRAH82 DB OyOyO
0034 F F F F PRAHS3 DB O F F H y O FF H
0036 02 F F 7 F 08 00 08 PRAHS4 DB 2 ,Q F F H ,7 F H ,8 ,0 ,8 ,0 ,0 F F H ,3 F T I y D F F N .,3 F H

00 F F 3 F F F 3 F
0 0 41 F F F F PRA1IS5 DB OFFH yO FFH
0043 2 1 V R L0 G IC DB 2 1H  ; coup le s e n t

GINIT is the routine which transmits these parameters:

Q044 80 I E  0 0 I F R G I N I T ; L E A  B X ,P R A H S
0048 B0 OC H0V A L ,0 C H
004A E 8 0004 R C A L L  ÜIITC
004D B0 46 flOV A L f 46H
QÖ4F ES 0004 R C A L L  0ÜTC
0052 B2 0 1 H0V D L y l
0054 E 8 ÖÖ0F R C A L L  0UTP
0057 B0 4B MOV ALy4BH

0059 E 8 0004 R C A L L  OliTC
0Ö5C B2 0 1 MOV D L y l

ÖÖ5E ES 000F R C A L L  OUTP
0061 B0 70 HOV A L ,7 0 H

0063 E 8 0004 R C A L L  OUTC
0066 B2 10 HO!/ D Ly lO H
0068 SO IE 0 0 21 R L E A  B X *P R A H S 1
0 D6 C E 8 0D0F R C A L L  OliTP

006F B0 49 HOV A L f 49H
0 0 71 E 8 0004 R C A L L  OUTC
0074 B2 03 MOV D.l.»3
0076 3D I E  0031 R L E A  B X ,P R A H S 2
Ö07A E 8 Ö0QF R C A LL OUTP
0070 B0 4A MOV A L ,4 A H

y b it 0 bL3ni<5 screen 

ysei zonn to zero

»cursor/char 
fc h a r a c te r is tic s .

»paraseier sets lin e s 
■per rou to z e r o .

»Load e n tir e  
»paraneter RAH.

»sets graphics and 
*400 p ix e ls  v e r t i c a l , 
»se t cursor pos

» f i r s t  p ix e l addressed 
fs e t aask



DÖ7F EB 0004 R C A L L  0UTC
0082 B2 0 2 H0V D L j 2
0084 80 I E  0034 R L E A  BX»PRAfiS3
0088 E 8 000F R C A L L  0ÜTP
QQ8 B B0 40 TIOV AL?4CH » f i g u r e  p a ra m e te rs
0080 E 8 0004 R C A L L  0UTC
0090 B2 0B 110V O LfO B ii
0092 80 I E  0036 R L E A  B X ,P R A H S 4
0096 E 8 000F R C A L L  0UTP ?no g e o fl. f i g s »

» d i r e c t i o n  e a s t .
0099 B0 2 2 HOV A L ,2 2 f i i j i i r i t e  d a ta  word h ig h

» th e n  Lou» r e s e t  to  0 .
ÖQ9B E 8 0004 R C A LL ÖÜTC
0Ö9E B2 0 2 MOV D L ,2
0 0 A 0 80 I E  0041 R L E A  BXjPRAflSS
QQA4 E 8 0Q0F R C A L L  ÜUTP
0QA7 B0 2 1 nov AL,21H » w r i t e  d a ta »

» t h i s  tim e  com plem ent.
QQA9 A2 0043 R tIOV U R L O G IC t AL
ÖÖAC E 8 0004 R C A L L  OUTC
00AF B0 00 TIOV AL'/ODH » r e - e n a b l e  scre en
00B1 E 8 0004 R C A L L  OUTC
00B4 EB ODBC R U A IT s C A LL G E T K E Y
Ö0B7 3C 24 CUP A L , ' $ '
00B9 75 F9 J N E  W AH­
00BB 03 R ET

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 7OH means 
start loading the parameter RAM at the first byte. 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 o f significance in the case o f 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. If you wish to use Cartesian coordinates, your 
programs will require additional calculations. Command 4AH uses 
PRAMS3 to set the mask register with all bits set. PRAMS4 
contains the initial values for figure drawing (dot drawing, direc­
tion 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 WRLOGIC. 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.

ODBC 52 G E T K E Y : PUSH DX
QOBD B4 06 HOV A H , 6
00BF B2 F F M V  0 L ,0 F F H
00C1 Cl) 2 1 IH T  21H
00C3 5A POP OX
00C4 C3 R ET

Assuming that you wish to return to normal character writing 
after completion o f 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 starting at EXPRAMS are used by the exit routine 
GEXIT.

Ö0C5 8 F 00 EXPRAHS
0007 00 90 00 0 1 00 F F EX PR AH S 1

F F F F  F F  F F  F F F F
F F

a

0004 80 I E  Q0C5 R G E X I T :
0 0 D8 B0 4B
0ÖDA E 8 0004 R
Ö0DD B2 0 1
00DF E 8 000F R
QQE2 B0 46
0DE4 E 8 0004 R
Ö 0 E7 B2 0 1
00E9 E 8 000F R
ÖQEC B0 70
00 EE E 8 0004 R
0 0 F 1 82 00

DB 8 'fflfO
DB Ö , 9 Ö H , Ö , l , 0 , 0 F F H , 0 F F M F F H f O F F H , 

G F F M F F H j O F F H j O F F H

L E A  B X jEXP R A H S  
tlDV A L ,4 B H  
C A L L  OUT C 
M V  0 L , 1  
C A L L  ÖUTP 
110V A L ,4 6 H  
C A L L  OUTC 
M V  D L , 1  
C A L L  0ÜTP 
«0 V  A L ,7 Q H  
C A L L  OUTC 
nOV D LfO D H



Q0F3 E 8 OÖOF R 
G0F6 B2 1A 
0QF8 B4 02 ' 
QGFA CO 2 1 
00FC C3

C A LL OUTP 
C LS C R H : flOU D L ,  IA H

n o w  A H , .2
IH T  21H  
RET

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

As the next stage, we can reserve an area 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 position, 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.

00FD 2 0 CURPRAMS DB 20H
Ö0 FE 2 0 DB 2QH
0QFF 0 Q DB 0

0 1 0 0 BO 49 CURSET." tIDV A L ,4 9 H
0 1 0 2 ES 0004 R C A L L  0UTC
0105 80 I E  00FD R L E A  BXyCURPRAHS
0109 82 03 HOW 0 L ,3
010B E 8 00QF R C A LL OUTP
0 10 E C3 R ET

Now reserve an area for storing figure drawing parameters:

Q 1G F GO GO 00 00 GO QG F I 6 PRAHS OB 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0  
00 00 00 00 00

Enter the routine for transmitting these parameters to the GDC

0 11A  B0 4C F IS S E T " . TIDV A L ,4 C H
0 11C  E 8 0004 R C A L L  ÖUTC
0 1 1 F  80 I E  0 10 F  R L E A  B K ,F IG P R A H S



0 123  B 2 Ö B  
0125 E 8  000F R 
0 128  C3

HQV ÖLjÖBH 
CALL ÖUTP 
R ET

Oand the command which sets drawing in progress.

0 12 9  BO 6 C FIG D R AH s HOM A L , 6 CH
Ö12B E 8  0004 R C A L L  OUTC
0 1 2 E  C3 R ET

All that is now  required are actual parameters for figure 
drawing. The following can be used for drawing a square:

0 1 2 F  40 03 40 30 00 30 F IG P R A H 1  DB 4 0 H ,3 r 4 0 H f 3 0 H ,0 ! 3 0 H ,0 ,0 F F H ,3 F H ,3 0 H ,Q  
00 F F  3 F  30 00

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.

0 13  A 60 I E  Ö 1 2 F  R L E A  B X .,F IG P R A fil
0 1 3 E SO 3 E  0 1 0 F  R L E A  D I t FIG P R A O S
0 14 2 B 1 0B nm CL-/ÖBH
0 14 4 8 A 0 7 N E X T F R l : NOV A L .B Y T E  PTR CBX3
0146 8 8 05 fiOV B Y T E  P T R  [ D I l y f t L
0 148 43 IH C  BX
Q149 4 7 IN C  0 1

0 14A F E C9 DEC C L
Ö14C 75 F 6 J H Z  H EX TP R 1

0 1 4 E E 8 0044 R C A LL G I N I T
0 1 5 1 ES 0 1 0 0 R C A L L  CORSET
0154 E 8 0 1 1 6 R C A L L  F IG S E T
0 15 7 E 8 0129 R C A L L  FIG D R A H
0 15 A E 8 ODBC R «A IT.2 S C A L L  G ETK EY
0 15 0 3C 78 CUP A L f ' s '
Ö 15 F 75 F9 J H E  D A IT 2
0 1 6 1 E 8 0004 R C A L L  G E X IT



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:

6 1

Begin by setting up the data storage areas as follows:

0 16 4 BE4Ö filD D L E OH ÖBE4GH
0166 0 1 H ID D LE H DB 1
0 1 6 7 32 RADIUS DB 50
0168 0 0 0 0 NORTH DU 0
Q16 A 0 0 NORTHH DB 0
Q16B 0 0 0 0 SOUTH DM 0

0160 0 0 S0UTHH DB 0
O lfiE 0 0 0 0 EA S T DM 0
0 170 00 EASTH DB 0
0 1 7 1 0 0 0 0 WEST DM Ö
0 1 73 00 HESTH DB 0
0 1 74 0 0 0 0 F I K E L DM 0
0 176 0 0 P IX E L H DB 0
0 1 7 7 00 CllRSL DB 0
0 1 78 0 0 CURSH DB 0
0 179 00 D0TPÖS 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 of the circle. The initial values used here place this point 
approximately halfway along the 179th display line. Using this 
position and RADIUS, the North, South, East, and West points 
on the circumference 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.



0 1 7 A 53 CÖHPASS:
Ö 17 B 5 1
0 17C 52
Ö L7D BA 0280
0180 A 1  0164 R CHORTH:
0183 8 A O E 0 1 6 7  R
0 1 8 7 32 ED
0189 8 A I E  0166 R
018D F 8 HDCR:
0 1 8 E IB  C2
0190 80 DB 00
0 19 3 E 2  F 8
0195 A3 0168 R
0 198 8 8  I E  0 16 A  R
Ö19C A 1  0 164 R CSDUTH:
0 1 9 F 8 A O E 0 1 6 7  R
Ö 1A 3 32 ED
0 1A5 3A I E  0166 R
01A9 F 8 SDCR:
0 1 AA 13 C2
01AC 80 03 00
0 1 A F E 2  F 8
0 1B 1 A3 D16B R
0 1B 4 8 8  i E  0160 R
01B8 A 1  0 164 R C E A S T :
01BB 8 A O E 0 1 6 7  R
0 1B F 32 ED
0 1C 1 8 A I E  0166 R
01C5 F 8 EÖ C R :
Q1C6 15  0001
Ö1C9 80 03 00
01CC E 2  F 7
O iC E A3 0 16 E R
0 1 0 1 8 8  I E  0 1 7 0  R
01D5 A 1  0 164 R C H E S T :
0 1 D8 8A OE 0 1 6 7  R
01DC 32 ED -  '

0 1D E 8 A I E  0 166  R
0 1 E 2 F 8 HDCR:
D IE S I D  0 0 0 1
0 1E6 80 DB 00
D 1E9 E 2  F 7
0 1E B A3 0 1 7 1  R
D 1 E E 8 8  I E  0 1 73  R

P U S « BX 
PUSH CX 
PUSH DX
BOV D X j2 8 0 H  j p i t c h
BOV AX,W ORD P T R  R ID D L E
ROV C L ,R A D IU S
XOR C H ,C H
HOV B L fH ID D L E H
CLC
SBB A X , DX 
SBB B L ,0  
LOO P HDCR
tIOV UORD P T R  H Ü R T H ,AX
ROV N O R TH H jB L
MOV AX,W ORD PTR  M ID D LE
BOV C L ,R A D IU S
XOR C H,C H
BOV B L ,R I D D L E H
CLC
ADC A X ,O X  
ADC B Ly O  
LOO P SDCR
ROV UORD P T R  S O U T H ,A X
BOV S O U T H H ,B L
ROV A X ,U O R D  PTR  R ID D L E
BOV C L ,R A D IU S
XOR C H ,C H
ROV B L jflID D L E H
CLC
ADC A X , I  
ADC B L ,Q  
LO O P  EDCR
ROV UORD PTR E A S T ,A X
ROV E A S T H ,B L
ROV A X ,U O R D  PTR R ID D L E
ROV C L ,R A D IU S
XOR C H ,C H
ROV B L jB IO D L E H
CLC
SBB A X ,L  
SBB B L ,0  
LO O P  HDCR
ROV UORD PTR R E S T ,A X  
ROV H E S T H ,B L



0 1 F 2 5A POP OX
0 1F3 59 POP CX
0 IF 4 58 POP AX
0 1F5 C3 RET

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  WORD AD, 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.

Q1F6 53 IJ0RDAD: PUSH BX
0 1 F 7 5 1 PUSH CX
0 1F8 52 PUSH OX
0 1F9 A 1 0 1 7 4  R H0V AXjH OR D PTR P I X E L
0 1FC 8 A 00 flOV D L j A L
0 1 F E B 1 04 H0V C L , 4
0 2 0 0 03 E 8 SHR A X ,C L
0 2 0 2 8 A 36 0 176  R BOV O H ,P I X E L H
0206 02 E2 SHL 1 )1 , C L
0208 02 E 6 S H L O H ,C L
020A 0A E 6 OR A H ,D H
0 2 0 0 8 8  26 0 1 78  R H0V C U R S H ,AH
0 2 1 0 A 2 0 1 7 7  R BOV C U R S L ,A L
0213 88  i 6  0 179  R BOV D O T P O S ,D L
0 2 17 5A POP !>K
0218 59 POP CX
0219 50 POP BX
Ö21A 03 R ET

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.

Q21B 30 i E  00FD R C U R TR AH S F: L E A BXjCURPRABS
0 2 1F A i 0 1 7 7  R tiov A X ,0 0 R 0  PTR CURSL
0 2 2 2 89 0 7 MOV NORD PTR C B X ljA X
0224 43 IH C BX
0225 43 INC BX
0226 AO 0 179  R H 0 V A L ,D O T P O S



0229 38 0 7 
022B C3

MOV B Y T E  PTR E B X 3 ,A L  
R E T

The program to draw two 45° arcs, one on each side o f 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:

Ü22C EB  Q044 R C A L L  S H I T
Ö2 2 F E S  0 1 7 A  R C A L L  COttPASS
0232 A 1  0 168  R M0» AX,W ORD PTR  NORTH

0235 A3 0 1 7 4  R H O » ÖÖR0 PTR  P I X E L ,A X
0238 A0 0 16 A  R HO» A L j B Y T E  PTR N0RTHH
023B A 2  0 1 7 6  R BOV B Y T E PTR P I X E L H ,A L
0 23 E E3  0 1F6  R C A L L  H0RDAD
0241 E 8  021B R C A L L  CURTRAHSF
0244 E 8  0100 R C A L L  CURSET

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 
o f 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.

0247 80 I E  0 1 0 F  R L E A  B X ,F I 6 PRAtiS
Ö24B C6 0 7  2 1 BOV B Y T E  PTR C B X J ^ I H

? ty p e  o f  d ra w in g  = a r c .
f d i r e c t i o n  = 1 .

024E 43 IN C  BX
0 2 4 F C 6 0 7 23 BOV B Y T E  PTR [B X 3 ,2 3 H

j r s i n  45 f o r  r a d iu s
550 p i x e l s

0252 43 IN C  BX
0253 C6  0 7 40 BOV B Y T E  PTR [ B X 1 ,4 0 H



» g r a p h ic s  d ra w in g  f l a g

0256 43 IHC BX

0257 C6 0 7 3 1 ADV B Y T E  PTR L B X 3 ,3 1 H
Jo n e  le s s  than r a d iu s

025A 43 IH C  BX
Q25B 06 0 7 00 NOV B Y T E PTR  C B X 3 ,fl

» u p p e r  b i t s  z e r o

025E 43 INC BX
025F C6 07 62 tlOW B Y T E PTR  IB X 3 ,6 2 H

; 2  *  ( r a d i u s - 1 )

0262 43 IH C  BX
0263 06 0 7 00 BOV B Y T E PTR  C B X 3 ,0

» u p p e r  b i t s  z e r o

0266 43 IHC BX
0267 06 07 F F HOW B Y T E PTR IB X 3 » 0 F F H  504
Ö26A 43 IHC BX
026B C6  0 7 3F BOV B Y T E  PTR  l'.B X 3 »3 fH
026E 43 INC BX
Ö26F 06 0 7 00 BOV B Y T E PTR L B X 3 ,l !  505
0272 43 INC BX
0273 06 0 7 00

c
NOV B Y T E PTR  IB X 3 » 0

0276
»

EB  O i l A  R C A L L  F I f iS E T
0279 E 8 0129 R C A LL F I5 D R A B

T h e n  f o l l o w s  t h e  D i r e c t i o n  6  a r c :

0 2 7 C E 8 0100 R C A LL CORSET
Ö 2 7F 06 06 O iO F  R 26 NOV B Y T E PTR F IG P R A B S .2 6 H
0284 EB 0 11A  R C A LL F I 6S E T
0287 Ö  0129 R C A LL F IS O R A H

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.

Ö28A A l  016B R NOV A X ,H Q R D  P T R  SOUTH
0280 A3 0 174  R NOV BORO PTR  P I X E L ,A X
0290 A0 0160 R H0V A L v B Y T E  PTR S OU TH «
0293 A2 0 176  R NOV B Y T E PTR  P I X E L H ,A L
0296 EB 0 1F6  R C A L L  H0RDAD
0299 E 8 0 2 IB R C A LL CURTRAHSF



029C E8 0100 R
029F C6 06 010F R 22
Ö2A4 E8 011A R
Ö2A7 EB 0129 R
Ö2AA ES 0100 R
02AD C6 06 010F R 25
02B2 EB 011A R
Ö2B5 EB 0129 R

02BB A1 016E R
D2BB A3 0174 R
Ö2BE AO 0170 R
02C1 A2 0176 R
02C4 EB 01F6 R
02C7 EB 021B R
02CA EB 0100 R
02CD C6 06 010F R 24
0202 EB 011A R
0205 EB 0129 R
02DB EB 0100 R
Ö2DB C6 06 Ö10F R 27
02E0 EB QUA R
02E3 EB 0129 R

02E6 A1 0171 R
Ö2E9 A3 0174 R
02EC AO 0173 R
Ö2EF A2 0176 R
02F2 EB 01F6 R
Ö2F5 EB 021B R
Ö2F8 EB 0100 R
Ö2FB C6 06 010F R 20
0300 ES QUA R
0303 EB 0129 R
0306 EB 0100 R
0309 C6 06 010F R 23
030E EB 011A R
0311 E8 0129 R

C A LL CURSET
110V B Y T E  PTR F IG P R A ItS ,2 2 H  
C A LL F I S S E T  .
C A L L  FIG D R A H  
C A L L  CÜRSET
HOW B Y T E  P T R  F IG P R A flS ,2 5 H  
C A L L  F I G S E T  
C A L L  FIG D R A H

flOV A K K O R D  PTR EA S T  
fiOV WORD PTR P I X E L ,A X  
flOV A L  if B Y T E PTR E A S T «
M l  B Y T E  PTR P I X E L H j A L  
C A L L  HORDAD 
C A L L  CURTRAHSF 
C A LL  CÜRSET
flOV B Y T E PTR F IG P R A H S ,2 4 H  
C A LL F I G S E T  
C A L L  FIG D R A H  
C A L L  CÜRSET
HOV B Y T E PTR F IG P R A H S .2 7 H  
C A LL  F I G S E T  
C A L L  FIG D R A H

Hoy AX,W ORD PTR H ES T 
tlOU ÜÜRD P T R  P I X E L ,A X  
Hoy A L ,B Y T E  PTR HESTH 
flOV B Y T E  PTR  P I X E L « , A L  
C A L L  HORDAD 
C A L L  CURTRAHSF 
C A L L  CURSET
flOV B Y T E  PTR  F IG P R A fiS ,2 l)H  
C A L L  F I G S E T  
C A L L  FIG D R A H  
C A L L  CURSET
flOV B Y T E  P T R  F IG P R A flS ,2 3 H  
C A L L  F I G S E T  
C A L L  FIG D R A H

The circle will remain on the screen until you press x:
0314 EB ODBC R HAIT3: CALL GETKEY
0317 3C 78 CUP A L ,'x '
0319 75 F9 JHE HAIT3
03 IB EB Q0D4 R CALL GEXIT

O



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 
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. If this is not 
where you want to be, press 5 again and retrace the last movement 
to erase the pixel plotted. Enter 0 and then x  to leave the program.

The following routine reads the keyboard, and, upon receiving 
a valid entry 1-9, sets the Direction bits in the first byte 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 of the routine at ONOFF (executed i f  5 is pressed) exe­
cutes a GDC Write Data command using the byte stored at WR- 
LOGIC (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.

03 IE ES 00BC R CALCUL: CALL GETKEY
0321 32 02 X0R DL ?[))..
0323 3C 30 CUP A Lj'0'
0325 74 26 JE OVER
0327 30 35 COP A L ,'5'
0329 74 30 JE ONOFF
032B 30 31 COP A L , T
Ö32D 74 IF JE ÖIR7
032F 30 32 COP A L ,'2 '
0331 74 29 JE OIRO
0333 30 33 COP A L ,'3'
0335 74 23 JE DIR1
0337 30 34 COP A L ,'4 '
0339 74 15 JE DIR6
033B 30 36 COP A L ,'6'
0330 74 19 JE DIR2
033F 30 37 COP A L ,'? 1
0341 74 OF JE DIR5
0343 30 38 COP A L ,'8 '
0345 74 00 JE ÖIR4
0347 30 39 COP A L ,'9'
0349 74 0B JE 0IR3
Ö34B EB 01 J0P CALCUL



034D C3 O V E R :
034E F E C2 D IR 7s
0350 F E C2 D IR 6 :
0352 F E C2 D IR 5 s
0354 F E C2 D I R 4 :
0356 F E C2 D I R 3 :
0358 F E C2 D I R 2 :
035A F E C2 D I R l s
035C 8 8 16 0 1 Ö F  R D I R 0 :

0360 E 8 Q U A R
0363 E 8 0 129 R
0366 EB B6

B

0368 A0 0043 R 0 N 0 FF
036B 34 0 1
036D A2 0043 R
0370 EB 0004 R
0373 EB A9

R E T  
IH C  D L 
IH C  D L  
IH C  DL 
IH C  D L  
IH C  DL 
IH C  D L  
IH C  DL
HOW B Y T E  PTR F IG P R A H S ,D L

j D i r e c t i o n  in  FIGPR-AtlS
C A L L  F IG S E T  
C A L L  FIG D R A H  
JH P  C A LC U L

HOV A L ,B Y T E  PTR U R LO G IC  
XÖR A L , 1
Wi B Y T E  PTR U R LO G IC v A L 
C A L L  OUTC 
JH P  C ALC U L

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

0375 QO 00 40 08 GO G8 F IG P R A H 2  DB 0 ,0 ,4 0 H ,8 ?0 ,S ,0 ,G F F H ,3 F H ,Q F F H ,3 F H  
00 F F  3 F F F  3 F

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

0380 8 D I E  G 375 R L E A  B X .,F IG P R A H 2
0384 8 D 3 E 0 1 0 F  R L E A  D I ,F IG P R A H S
0388 B l  0B MOV C L y 0BH
Ö38A ÖH 0/ H E X T P R 2 : NOV A L ,B Y T E  PTR C B X I
038C 88  05 tlOV B Y T E  PTR  C D I ] ,A L



038E 43
038F 4 7
D390 F E C9
0392 75 F 6
0394 E 8 0044 R
0397 E 8 0 1 0 0 R
039A C6 06 0043 R 23
039F BO 23
Q3A1 E 8 0004 R
03A4 E 8 0 3 1E R
03A7 E 8 Q0BC R
03AA 3C 78
03AC 75 F9
03AE C6 06 0043 R 2 1

03B3 BQ 2 1
03B5 ES 0004 R

Ö3B8 E9 439B R
Q3BB E 8 00D4 R

IN C  BÄ 
IN C  D I 
DEC C L 
Ml H EXTP R2 
C A L L  f i l H I T  
C A LL CÜRSET 
HOV B Y T E PTR 
nov AL?23 H  
C A L L  OUTC 
C A LL C A LC U L 

N A IT 4 : C A L L  6 ET K E Y
CUP A L ?
J N E  W AIT4 
tlOV B YTE PTR 
NOV A L , 2 1 «  
C A L L  OUTC

J'flP S A V E IT  
S A V ED : C A L L  G E X IT

H R L Ü G IC ,2 3 H

HRL0GIC,21H

“/ r e s e t s  to  cciüpLsiisnt 
» f r o a  any s e t t i n g .
?JH P  SAVED

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 lOOOH 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. However, you  should bear in 
mind that the 8086 interrupt vector is not accessible while the 
ROM is selected. This means that INT 21H would cause loss of 
program control. Therefore, you  must de-select the ROM before 
using MS-DOS function requests. If you are using your own 
interfaces with peripheral devices and these interfaces make use of 
interrupts, it is advisable to issue a disable interrupts instruction 
(CLI) prior to ROM selection.

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



]

The following routine, ASCII, fetches a 16 x  8 bit pattem 
from the ROM and deposits it in the 16-byte storage area CH­
STORE. Upon entry, register AL must contain the ASCII character 
for which the bit pattem is required. The binary value o f  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 AL to  CHSTORE. 
Note the segment override prefix in the program line containing
the ROMBYTE label. This must be included, otherwise the 1000H 
offset would relate to the beginning o f the program area set up 
by the operating system, and not to the beginning o f machine
m e m o r y .

03CE 53 A S C IIs PUSH BX
03CF 5 1 PUSH CX
03D0 52 PUSH DX
0301 B2  1 0 MOV D L ,1 0 H
Ö3D3 F 6  E 2 flUL D L  Jcod-s 3 Lre a d y  i n  A L

f a t  c a l l i n g .
03D5 05 1000 ADD A X jlO O O H  5 a d d re s s  o f  ch a r

J i n  RQH nos in  A X .
03DB SB D8 HOV B X fA X
03DA BD 3 E Q3B E R L E A  D I,C H S T O R E
03DE B9 0010 MOV CX-il0H
Q 3 E 1 BA 0000 MOV D X .Ö
Ü3E4 B E  02 MOV E S ,D X
Ö3E6 E 6  1 1 OUT H H j A L
03EB 26s BA 0 7 ROMBYTEs 110V A L jE S s B Y T E  P T R  CBX3
Ö3EB 8 8  05 MOV B Y T E PTR C D I i .A L
Ö3ED 43 IH C  BX
Ö 3 EE 4 7 IH C  D I
0 3 EF E 2  F 7 LO O P  R0MBYTE
0 3 F 1 E 6 10 OUT IOHjAL
D3F3 5A POP DX
0 3 F4 59 POP CX
03F5 5B F O P  BX
Ö3F6 C3 R ET

O

A



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

Q 3 F7 BO 3 7 f!QV A L f ' 7 '
03F9 E 8 03CE R C A L L  A S C II

If 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 comfortable means o f 
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 o f a single byte area, ZOOMFACT.

Ö3FC 04 ZO O tlFA C T DB 4

03FD BO 46 Z D D H :
Ö 3 FF ES  0004 R
0402 BO i E  03FC R
0406 B2 0 1
04ÖB EB  000F R
040B C3

MOV A U 4 6 H  
C A L L  OUTC 
L E A  B X ,Z O O tlF A C T  
BOV O L j l  
C A LL OUTP 
RET

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

040C 08 C CHARHIR 0B 8 O U P(Q )
00

]
0414 00 5A 42 7 E  3C 24

24 42 •
CHARPATT DB 0 ,5 A H ,4 2 H ,7 E H ,3 C H ,2 4 H ?2 4 H ,4 2 H

ir a n d o e  e x a o p le

Q41C SO I E  0 4 14  R S K E U : L E A  BX?CHARPATT
0420 83 C3 07 ADD BX?7 ; B X  p o i n t s  t o  B th  b y te
0423 8 D 3 E 04QC R L E A  0 1 » CHARHIR j O I  p o i n t s  to  f i r s t  b y te
0427 B9 0008 MOV C X , 8

042A 8 A 0 7 H EX TC H i BOV A L » B Y T E PTR  EB X3



? to  .c a n c e l a i r r o r ,
?re p  la c e  C A L L  i n s t r u c -  
j t i o n  b y t h r e e  H O P s .

Q42 F 8 8 05 MOV B Y T E PTR IE B I ] , A L
0 43 1 4B DEC BX
0432 4 7 IH C  01
0433 E 2 F5 LOOP H EXTCH , u n t i l  a l l  8  b y te s
0435 C3

«

R E T le xc h a n g e d  and n ir r a r e d

0436 53 M IRRO R; PUSH BX I t h e  b i t s  o f  t h e  A L
0 43 7 5 1 PUSH CX I r e g i s t e r  a r e  a ir r o r e d
0438 52 PUSH OX la ro u n d  an i a a g i n a r y
0439 32 F 6 X0R O H ,O H I a x i s  betw een b i t s  3
043B B2 0 1 MOV D L , 1 5 and 4 .  Th us b i t s  0
0430 B 1 0 1 MOV C L , 1 la n d  7  exch a nge  p o s i t -
043F 8A 08 MOV B L ,A L l i o n s ,  a s do b i t s  1

0 4 4 1 32 E 4 H E X T S H F T ; XOR A H .A H la n d  6 ,  3nd so  o n .
0443 SA C3 M0y A L j B L
0445 03 E0 3 H L A X ,C L
0447 2 2 E 2 AMD A M L
0449 0A F 4 OR O H ,A H
044B 00 E 2 SHL D L j l
0440 80 C l  02 ADD C L , 2
0450 80 F 9  1 1 CMP C L , 1111
0453 75 EC J H E  H EX TS H FT
0455 8 A C6 MOV A L ,D H
0 45 7 5A POP OX
0458 59 POP CX
0459 5B POP BX
045A C3 R ET

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

045B 16 0 7 40 0 7 00 CHFGPRAM DB 1 6 H ,7 ,4 0 H ,7 ,0
| s e t  s l a n t  w it h  b i t  7  in  b y te  1

indicate in byte 1 that a non-slanting graphics character with 
initial drawing direction ü is to be created. Byte 2 contains the 
number o f pixels, minus 1. The only significance to byte 3 is that



the graphics bit is set. Bytes 4 and 5 conclude the setting o f the 
graphics character window as 8 x  8 pixels. Command byte 68H 
f in a lly  draws the character, using the magnification factor placed 
by CHAROUT in ZOOMFACT.

0460 BO 78 CHAROUT: H0V A L » 7 3 H  » s t a r t e r  in  pRAH
j a t  p a rn  8 .

0462 E 8  0004 R C A LL 0UTC
0465 8 D I E  D4DC R L E A  B XyC H ARfllR
0469 B2 08 H0V D L , 8

Ö46B E 8  000F R C A LL 0UTP
046E BQ 4C H0V A L ,4 C H  j f i g s e t
0470 E 8 0004 R C A LL ÖUTC
0473 80 i E  045B R L E A  B X ,C H F G FR A f1

0 4 77 B2 05 H0V D L ,5
0479 E 8 000F R C A LL 0UTP
0470 C6 06 Q3FC R 04 H0V B Y T E  PTR  Z 0 Ü U F A C T  f 4-
0481 E 8 03FD R C A LL ZOOM
0484 80 6 8 H0U A L . 6 8 H » d r 3 i4 g r a p h ic  c h a r
0486 E 8 0004 R C A LL QIITC
0489 C3 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 o f the 7 is truncated during the 8-byte transfer 
from CHSTORE to CHARPATT in this example. You can get 
around this problem in graphics mode character writing by trans­
mitting the entire 16-byte in two stages to the GDC parameter 
RAM (this is how your NCR DECISION MATE V uses the GDC 
for screen writing in the non-graphics mode), or by  simply plotting 
the character pixel by pixel. For user-defined graphics, this ad­
ditional programming is not necessary, provided that you can fit 
all the dots (set bits) into the 8 x 8  format. This program writes 
copies of the character below one another, if you  press the r key. 
The reason for the position o f the next copy becomes apparent 
if you consider the order in which the bits o f  the parameter RAM 
are transmitted (see “ The Parameter RAM ” ) and the direction set 
by CHFGPRAM. By way o f extending this program, you may wish 
to include a cursor positioning facility.



048A E 8 0044 R
04-8D E 8 0100 R
0490 B0 3 7
0492 E 8 Ö3CE R
0495 8 D i E  03BE R
0499 43
Ö49A 43
049B 43
0490 80 3 E  0 4 14  R
04A0 B9 0008
04A3 8 A 0 7 N EX T C O P :

04A5 8 8 05
0 4 A 7 43
04A8 4 7
Q4A9 E 2 FS
04AB E 8 0410 R
Ö 4 A E E 8 0460 R R E P E A T ;
0 4B 1 E 8 ODBC R ilA IT S s
Ö4B4 30 72
Ö4B6 7 4 F 6

Q4B8 30 78
04BA 7 5 F 5
04BC E3 0004 R

C A L L  G I H I T
C A LL CURSET
NOV A L , ' 7 J
C A L L  A S C I I
L E A  B X jC H S TO R E
IH C  BX jd o s s  n o t  cepy
IN C  BX : e n t i r e  c h a r a c te r
IN C  BX
L E A  D L C H A R P A T T  
NOV CXv B
NOV A L t B Y T E  PTR [ B X ]
NOV B Y T E  PTR  E D I j ,-A L 
IH C  BX 
IN C  D I
LOO P NEXTCOP 
C A L L  SKEW 
C A L L  CHAROUT 
C A L L  6E T K E Y  
CNP A L j  V  
J E  R E P EA T  
CUP A L j ' x ’
J H E  B A IT S  
C A L L  G E X I T

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 m ono­
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 64KB, you can read the entire graphic bit 
map (32000 bytes). This is impracticable in the 64KB memory if 
the operating system and the debugging utility are to be retained-.

The data areas required:



04BF FF FF PRAHSR DB OFFHjQFFH
04C1 FF FF RMSK DB OFFHjOFFH
04C3 02 08 40 08 00 08 

00 FF 3F FF 3F
FIGSR DB 2,8,40Hf8 ,Q J8 ,O f0FFH,3FH,0FFH,3FH

04CE 02 HASKFIG DB 2
04CF 3E80 C

00
]

SCREEN DB 16000 DUP(0)

434F FF FF DUHBYTES DB OFFHjOFFH

When you have completed a screen drawing using the pixel 
by pixel drawing facility described earlier in these GDC pro­
gramming examples, you probably want to save your graphic 
design. This must be done before your program leaves the graphic 
mode, as the GEXIT routine sets the graphics display memory to 
zero. Therefore, you should insert an instruction before or in place 
of the CALL GEXIT instruction at the end o f  the pixel by pixel 
drawing program, in order to jump first to  the program which 
saves your graphic design: JMP SAVEIT.

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.

4-351 5 1  
4352 B9 0008 
4355 B2 02 
4357 E 4  AO 
4359 24 01 
435B 7 4  FA 
4350 E 4  A l  
435F B E 05 
4361 4 7

READSCRN: PUSH CX 
110V CX,8 

NEXTHORDJ HOV DL,2 
R E A D Y *  IN ALjOAOH 

AND AL»1 
JZ READYCNK 
IN AL>QA1H
tlDy B Y T E  P T R  C D I 3 ,A L  
INC D I



4362 FE CA DEC DL
4364 75 FI JHZ READYCDK
4366 E2 ED LOOP NEXTH0RD
436E 59 POP CX
4369 03 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.

4-36A BO AO FIFOCLR: HOV ALjOAOH
436C E8 0004 R CALL OUTC
436F 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 
o f 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 
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. If you write a program to 
send screen contents to a printer, you will find it more conven­
ient to set a vertical Direction, thus reading a rectangular area of 
the screen with each Read Data command.

4370 B0 78 SETREAD: BOV ALf78H
4372 E8 0004 R CALL OUTC
4375 8D IE 04BF R LEA BXfPRAHSR
4379 B2 02 BOV DL,2
4378 ES 00QF R . CALL 0UTP
437E BO 4A BOV AL,4AH
4380 E8 0004 R CALL OUTC
4383 80 IE 04C1 R LEA BXrRBASK
4387 B2 02 HOV DLj2
4389 EB 000F R CALL 0UTP
438C B0 4C HOV AL,4CH

» s a t  pRAtl

» s e t  flask



438E E 8 0004 R C A LL OllTC
43 91 8 D I E  Ö4C3 R L E A  B X jF IG S R
4395 B2 OB LIOV DLyOBlI
4397 E 8 ÖÖQF R C A L L  9UTP
439A C3 RET

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

439B 8 D I E  OOFD R S A V E IT s  L E A  B K ,C U R P R A H S
jr e a d in g  to  s t a r t  
j a t  to p  L e f t  c o rn e r 
; o f  t h e  screen

4 3 9F C 7 07 0000 flOU WORD PTR  C B X Jy O
43A3 43 IHC BX
43A4 C7 0 7 0000 flOV WORD PTR T B X l j O
43A8 ES  0100 R C A LL C U R S ET
43AB 80 3 E  04CF R L E A  D I , S C R E E «
43 AF B9 03E8 BOV C X ,0 3 E 8 H
43B2 E 8 43 70  R «EX T S C R H ! C A LL  S ET R E A D
43B5 E 8 436A R C A LL F I F 0 C L R
43B8 E 8 4 3 5 1 R C A L L  READSCRH
43BB E 2  F5 LOOP H EXTSC RH
43BD E 8  0004 R C A LL 6E X I T

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

43C0 E 8 4428 R C A L L  A D JU S T

Leaving such changes aside for the moment, let us first examine 
a method o f writing the 16,000 byte graphic design, now held in 
main memory, back into the graphics display memory. You have 
already practised one way of doing this, namely, in the program 
example 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.
43C3 SD I E  0 375 R P A I N T :
43C7 8 D 3 E  0 10 F  R
43CB B9 OOOB
43 C E 8A 07 N E X T P R 3 :
4300 8 8  05
43D2 43
43D3 4 7
43D4 E 2  F 8
4306 C6 06 0 1 0 F  R 02

43DB E 8  0044 R
43DE E3 0100 R
4 3 E 1 E 8  0 1 1 A  R
4 3 E4 8 D 3 E  Ö4CF R
43E8 B9 3E80
43EB 5 1 H E U B Y T E :
43EC B9 OOOB
4 3 E F 8 A 25
4 3 F 1 DO EC CHEC KB IT:
43F3 7 2  05
43F5 BO 22
4 3 F 7 EB 03 90
4 3 FA BO 23 P L O T :
43 FC E 8  0004 R L O G IC S E T
4 3 F F BO 4C
4 4 0 1 E 8  0004 R
4404 8 D I E  0 10 F  R
4408 B2 03
440A E 8  000F R
440D BO 6 C
44ÖF E 8  0004 R
4 4 12 E 2  DO
4 4 1 4 4 7
4 4 15 59
44 16 E 2  03
4 4 18 BO 2 1
4 4 1A E 8 0004 R
4 4  ID E 8 ODBC R U A I T 6 :
4420 3C 78
4422 75  F9
4424 E 8  0004 R
44 2 7 90

L E A  B X jF IG P R A f12  
L E A  D I ? F I 6 PRABS 
BOV C XiOBH
tIOV A L j B Y T E  PTR EBX3 
BOV B Y T E  PTR  E D I 3 ,A L  
IN C  BX 
IH C  D I
LO O P  H EXTP R3
BOV B Y T E  PTR F IG P R A H S ,2

{ D ir e c t i o n  E a s t
C A L L  G IM IT  
C A L L  CURSET 
C A L L  F I 6 S ET  
L E A  D IjS C R E E H  
BOV C X ,3 E 8 0 H  
PUSH CX 
BOV C X , 8
BOV A H ,B Y T E  PTR E D I ]
BUR AH 7 1
J C  P L O T  {check C a r r y ,
BOV A L ,2 2 H  { s e t  d ra w in g L o g ic
JH P  L O G IC S E T  { a c c o r d in g ly
BOV AL?23 H  
C A L L  ÖÜTC
BOV A L ,4 C H  {coanand t o  s e t
C A L L  OUTC { F i g u r e  p a r a a e te r s
L E A  B X 5FIG P R A B S
BOV D L ,3  { s e t  f i r s t  th r e e
C A L L  OUTP { F i g u r e  p a r a n e t e r s .
BOV A L , 6 CH {Draw coaaand
C A L L  OUTC
LOOP C H EC K S IT
IH C  D I
POP CX
LO O P  H EU B Y T E
BOV A L ,2 1 H  { r e s to r e
C A LL OUTC {C o n p le n e n t L o g ic
C A L L  G E T K E Y
CBP A L -  ! :<!
J N E  U A I T 6 

C A LL G E X IT  
HOP



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 o f alteration 
routines can be activated, according to keyboard input.

4428 ES OOBC R A D JU S T : C A L L  6 ET K EY
442B 3C 00 CflP A L ,0
442D 74 F9 J E  AD JU S T
4 4 2 F 3C 69 CflP A L j ’ i * 5 p i x e l  in v e r s io n
4 4 3 ! 7 4 05 J E  A D J U S T !
4433 3C 6D CflP A L , V j s i i r r o r  in a g e
4435 74 13 J E  A D JU S T2
443 7 C3 R E T

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.

4438
443C
443 F
4 4 4 1
4443
4445
4446
44 4 7 
4449

8D 3E 04CF R 
B9 1F4Ö 
SB 05 
F 7  DO 
89 05 
4 7  
4 7
E 2  F6 
C3

A D J U S T !: L E A  D I ,S C R E E N  
NOV C X ,1 F 4 0 H

A D J U S T ! ! ;  NOV A X ,U 0 R D  F'TR E D I ]  
HOT AX
NOV NORD PTR [ D J ] , A X  
IH C  D I 
IN C  D I
LO O P  A D J U S T ! !
R ET

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 
within each byte, using the MIRROR routine described earlier. 
Thus, an arrow which previously pointed left, will now point to 
the right when the contents of SCREEN are re-written to graphics 
display memory.

444A 8D I E  04CF R 
4 4 4 E 4B 
4 4 4 F B9 00C8

A D JU 0 T 2 ; L E A  B X ,S C R E E N  
DEC BX 
NOV C X ,2 0 0

4452 5 !
4453 B9 0028

« E X T L I N E :  PUSH CX 
HOV C X ,4 0



4456 B F 0028 
4459 B E  0029

445C 8ft 0 1 L IN E S U O P !
4 4 5 E SA 20 
4460 88 2 1  
4462 88 00
4464 4 F
4465 46
4466 E 2  F 4
4468 59
4469 83 C3 50 
446C E 2  E 4

4 4 6 E 80 3 E  0 4CF R 
4 4 7 2  B9 3ES0
4 4 75  8A 05 A D J U S T 2 1 :
4 4 7 7  E8  0436 R

4 4 7 A  88 05 
4 4 7C  4 7  
4470  E 2  F6 
4 4 7 F  C3

tlOW 0 1 ,4 0  
HOW S I , 4 1

s t a r t i n g  fr o n  c e n te r  o f 
; L i n e  w o rk in g  o u tw a r d s ,
; e xch ange b y te  p a i r s  
| w i t h i n  t h 3 t  L in e  

WOW ftl? B Y T E  PTR EB S +D I3  
HOW A H ,B Y T E  PTR C B X + S II 
HÖV B YTE PTR [ & X + D I I ,f t H  
HOW B Y T E  PTR C B X + S I I ,A L  
DEC D I 
IN C  S I
LOO P L IN E S U O P  
POP CX 
ADD BXfBO 
LOOP N E X T L I H E

j p o i n t  to  n e x t  l i n e  o f  
5s ta r e d  screen  

L E A  0 1 , SCR EEN  
HOV C X , 3ES0H 
HOV A L ,B Y T E  P T R  C D U  
C A L L  ttIRROR

j n i r r o r  b y t e  w i t h i n  i t s e l f  
ilOV B Y T E  PTR C D I 3 ,A L  
IN C  D I
LOOP A D JU S T 2 1 
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 o f whether it is to 
be turned on or not. The fast method o f  drawing a figure on the 
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 o f which give improved performance. One method is 
to load the parameter RAM with one 8 x 8  pixel pattern after



another. This creates some additional program overhead for cursor 
positioning. For this reason, the following method is worth con­
sidering:

4480 E8  4428 R C A L L  A D JU S T
4483 E8 0044 R C A L L  f i l H I T
4486 80 40 tlOU A L ,4 C H  ijc o in a n d  t o  s e t
4488 E8 0004 R C A L L  0UTC » F i g u r e  p a r a n e te r s
4488 80 I E  Ö4CE R L E A  B X jH A S K F IG
448F 82 01 HOW D L , 1  { o n l y  one re q u ir e d
4491 E8  000F R C A LL ÖUTP
4494 ES  0100 R C A L L  CURSET
4497 80 I E  04CF R L E A  BX?SC REEN
4498 80 3 E 434F R L E A  D Iv D U H B Y T E S
449F 89 1F4 0 flOV C X? 1F4 0 H
44A2 B0 4A H EX TH A S R : MOV A L ,4 A H  { c o ifla n d  to  lo ad
44A4 E8  0004 R C A LL 0UTC {fla s k  w it h  ward o f
44A7 82 02 110V 0 L ,2  { s t o r e d  sc re e n  c o n te n ts
44A9 E8  000F R C A LL 0UTP
44AC BO 23 S1ÖV A L»2 3 H  { w r i t e  to  s c re e n  w ith
44AE E8  0004 R C A L L  ÜUTC { " s e t “  L o g ic  . . .
44B1 8 7 OF XCHG B X ,D I  { ( B X  now p o i n t s  to  

5 DU J1BYTES)
4483 82 02 HÜV D L ,2  { . . .  s e t t i n g  a l l  b i t s
4485 E8  000F R C A L L  0UTP { t h a t  a r e  s e t  in  flask
4488 48 OEC BX
■4489' 48 DEC BX
44BA 87 OF XCHS B X jO I  ?BK now p o in t s  to  n e x t 

{ s c r e e n  w o rd , 
t o  DUIIBYTES

44BC E2 E4 LOOP HEXTHASR
44BE E8  0080 R « A IT 7 2 C A LL 6 ET R EY
44C1 30 78 CfiP A L . ' x '
44C3 75  F9 J H E  U AJ.T7
44C5 E8 0004 R C A L L  G E X IT
44C8 90 NOP

44C9 CSE6 ENDS

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 com er (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 pattern contained in the Mask register appears as a hori­
zontal pattern o f 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 o f the 
screen.

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

Whereas color in the non-graphic mode is stored in the video 
attribute byte belonging to each 16 x 8 character area o f the 
graphic display RAM, the graphic mode requires the use o f three 
separate areas corresponding to the green, red, and blue guns o f 
the color CRT. Therefore, your graphics programs must influence 
not just one, but three bit maps, if you wish to make full use of 
the color range. The bit maps start at 32KB boundaries in the 
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 32 KB the 
blue gun), you must adapt your graphics initialization routine to 
reset bits in all three maps. This ensures that the screen is black. 
Failure to do so may produce intermittent splashes o f red and 
blue. To address the red and blue bit maps, simply increase the 
cursor address (as used in the graphics initialization routine) by 
32 KB and 64 KB respectively.

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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BOOT LOADER FOR KS-DOS VER. 2.0

H H H H H H IH IH H H m U H B H H H IH H H H H H H H lH IlH H H W H IB m n

THIS MODULE MUST BE RECORDED BY 70RHAT' OH EACH MS-DOS 
DISKETTE IN THE FIRST SECTOR (512 BYTES).

IT CONSISTS OF A BIOS PARAMETER BLOCK (BPB) DESCRIBING 
THE MEDIA, AND CODE REDUIRED TO LOAD THE MS-DOS OPERATING 
SYSTEM MODULES IO.SYS AND HSDOS.SYS.

10.SYS AND HSDOS.SYS HAVE TO BE THE FIRST THO FILES ON 
EACH SYSTEM DISKETTE.

THIS MODULE IS ENTERED FROH FIRMWARE AFTER THE FIRST THREE 
TRACKS HAVE BEEH READ TO MEMORY STARTING AT LOCATION 
0000:2000.
HEHORY ALLOCATION AFTER FIRMWARE BOOTING:

address contents

0000:2000 LOADER
0000:2200 FAT
0000:2400 ROOT DIRECTORY (1st sector) FORHATS FE AND FF
0000:2A00 ROOT DIRECTORY (1st sector) FORHATS FC AND FD

FIRHWARE TRANSFERS CONTROL TO THIS HODULE VIA A JUHP FAR 
OOOD:2DOD.
CS, OS, ES, SS ARE ALL SET TO ZERO.

ADDRESS 0000:FE06 CONTAINS A HEHORY SIZE ID BYTE

id byte leiory size

DO hex 44 tbytes



LOADER.

0 1  hex 128 kbytes
0 2  hex 1 ? 2 tbytes
03 hex 254 kbytes
0 t hex 320 kbytes
05 hex 381 kbytes
04 hex 118 kbytes
07 hex 512 kbytes

etc.

liH H H iH H H iH n H ilH H H IH IH IH H H M H H K lH H H m m H H H H lH iH



« «  DISK COHSTAHTS « «

0 0 ( 0 0EHS1TY EOU (OH i DOUBLE OEHSITY BIT (I1FM
0080 IHJLTTRK EOU 80H ; HULTT TRACK READING
0 0 0 2 BYTSEC EOU 2 i BYTES PER SECTOR (N)
0 0 1 B GPL EOU 1BH ; GAP LENGTH

OOFi PATTERN EOU OF4H ! FORHAT PATTERN

0005 INNER EOU 
i

5
I
i Huiber of inoer retries

t
1
,'1XXXXXXXXXXXXXXXXXX
;«* I/O PORTS X «
JXXXXXXXXXXXXXXXXXXX

»

! FOC

0051 DCOnO EOU 51H i DISK COIMAND PORT
0050 DSTAT EOU 50H i DISK STATUS PORT
0051 FDCRA EOU 

1 
i

51H I READ DATA FROH FOC PORT

diia

002A DtlAtlB EOU 2AH i UNITE SINGLE IIASK REGISTER BIT
002B DIIAItO EOU 2BH i DttA tIODE PORT
0026 COAD EOU 26H i m  ADDR PORT
0027 COTC

?
EOU 27H i DMA LENGTH PORT

; SYSTEtl STATUS

0013

i

SYSSTA EOU 13H i SYSTEH STATUS PORT

v j



LO AD ER .

i
j l H H H H H H H W H H
i « *  Dftö COftffAHOS « *  
; k h « h h h i h h i h h v h

i

0 0 « M A1IR T EQU 
»

47H ;  W RITE OKA C0III1AH0

?

; « *  FD C  COtfflAHDS. « h

J

0002 READTRK EQU 02H i READ TRACK COKtlANO
0005 H R IT D A T  EQU D5H i  W RITE D ATA COffllAHD
0006 REA0DAT EQU 06H i  READ DATA COItflAHD
0007 R ES TO R E EQU 07H ;  R ES TO R E C0N1AHD
0008 F 0 C S IS  EQU m !  S EN S E IN T E R R U P T  S T A T U S
OOOA ID R EA D  EQU 0AH ;  READ 10  M A H D
0000 U R IT F tIT  EQU QDH ;  FORMAT A TRACK
OOOE SEEKT RK  EQU 

«
OFH i  S EEK  A TRACK

« *«  LOADER EQUATES « «
HHKHflHMHHHiH

0000 BIOSOFF EOU 0000H IIP AT BIOS ENTRY
0040 BIOSSEG EQU 400H/16 ;CS AT BIOS ENTRY

OODO Z80 EOU DDO» iPROCESSOR SNITCH
0010 RAM EQU 10H i SNITCH TN RAtt
0011 ROH EQU 11H iSNITCH TO ROU
oou KEYS! EQU 41H iKEYBOARD STATUS PORT
0001 KEYSTROKE EOU 01H ;I F  TRUE ANY KEY HAS BEEN DEPRESSED
0001 IHVDISP EQU 01H iINVERSE VIDEO
0000 NORNAL EOU 00H

EOOO REALJDDRESS EOU OEOOOH iADDRESS OF RELOCATED LOADER

C-B



I

CSEG
ORG 2000H

2000 E91B00 201E JflP START iSKIP BPB

2003 313642195420 
2020

OSJD DB '16BIT 5THIS IDENTIFIER IS NEEDED BY FIRNRARE 

iTO INITIALIZE 16-BIT processor

B P B

o

i FORNAT......................................... . . .F D FF FC FE

200B 0002 BYTES JER jEC TO R 0» 512 ;512 512 512
2000 02 SECTORS_PERJU.OCATIOH.UNIT DB 2 i2 1 1
200E 0100 RESERVED.SECTORS D» 1 i l 1 1
2010 02 HUNBERJFJATS DB 2 52 2 2
2011 7000 NUHBER_OFJOOTJIR_ENTRIES DU 112 5112 64 64
2013 D002 HUNBER_OF_SECTORS_IH_LOG_INAGE DU 720 «4 0 360 320
2015 FD NEDIAJESCRIPTOR DB OFDH iOFFH OFCH OFEH
2 0 «  0200 N U fflB JFJATJEC TO R S

»
DU 2 ; i 2 1

;
5
1 FD FF FC FE

2018 0900 HUMBER_OF_SECTORS_PER_TRACK DU 9 ;s 9 8
201A 0200 NUHBER_OF_HEADS DU 2 >2 1 1
201C 0000 NUHBERJFJIODEN.SECTORS DU 0 >0 0 0

DEFAULT FORMAT PRODUCED BY FORMAT UTILITY IS FO, OTHER FORMATS ARE 
PRODUCED ACCORDING TO SUITCH SETTING.
»HEN THE LOADER IS TRANSFERRED TO A NEWLY FORMATTED DISK BY FORMAT 
THE BPB ENTRIES ARE UPDATED ACCORDING TO SELECTED FORMAT.



LOADER.

RELOCATE LOADER TO FREE LOII KEItORT FOR STSTEIt

START:
20 IE FC OLD {SET INCREIIEHT
201F BPC801 nov CX,LOADER J.EH6TH {LENGTH TO HOVE
2022 BE3320 NOV 5 1,OFFSET LOADER {START AT LOADER:
2025 BF33E0 nov DI.REALJODRESS + (OFFSET LOADER -  2O0OH) {DESTINATION
2028 F3A( REP IfOVSB {HOVE BYTE STRING
202A B8D00C nov AX,(REAL_ADDRESS -  2000H1/14
2020 IE PUSH OS {SAVE DATA SEGNEHT
202E 8E08 nov OS,AX {ADJUST OS FOR RELOCATED DSEG
2030 E90QC0 E033 jnp LOADER + (REALJDDRESS -  2000H) {START LOADER

LOADER:
2033 24A0DD22 nov AL,ES:FAT {GET FAT ID
2037 8AD8 nov BL,AL { COPY TO BL
203? 2101 AND AL,01H {TEST DOUBLE DIDEDNESS
203B 7505 20(2 JN7 FO { Junp IF  DOUBLE SIDED
2030 C404F02H4

FO:
nov C0nS1R?,(4H itlFTI BUT NOT HT

2012 A2D022 nov HEAD.AL {SET HEAD FOR START READING
2 0 « 3*01 XOR ftL.DlH {FLIP HEAD BIT
20*7 A2FF21 nov CYLNODE.AL {HEAD 1 = CYLHODE 0
20(A FEC3 INC BL {TEST FOR FAT-ID FF
20(C 7509 2057 JHZ F l { JUNP IF  NOT
20(E C404FA2103 nov SECTOR,3 {FF..START AT SIDE 1 TO S3
2053 FEDEF421

F l :
DEC SECIRK {SET 8 SECTORS PER TRACK

2057 BF0024 nov DI,ES:OFFSET 10 {BEGIN OF ROOT DIRECTORY
205A FEC3 INC BL {TEST FOR FAT-ID FE
205C 750? 2047 JNZ F2 { JUNP IF  NOT FE
205E C404FA2108 nov SECTOR,8 {FE..START AT SIDE 0 TO S8
2043 FE0EF421

F2:
DEC SECTRK {SET 8 SECTORS PER TRACK

2047 FEC3 INC BL {TEST FOR FAT-ID FD
2049 7(DA 2075 JZ F3 { JUNP IF  FD (DEFAULT)
204B FEC3 INC BL {TEST FOR FAT-ID FC
2040 750? 2078 JHZ F( { JUNP IF  NOT
204F C704F9210I0I

F3:

F(:

nov WORD PTR TRACK,0101H {START AT SIDE 0 T1 SI

2075 BF002A nov 0I,ES:0FFSET IOFCFO {ROOT DIRECTORY FOR FD AND FC

2078 B90B00 nov CX, 11 {LENGTH OF FILENAnE IN DIR
207B BEE021 nov SI,OFFSET IOSTS {STRING '10 SYS"
207E F3A4 REPE CDPSB {COnPARE WHILE EQUAL
2080 750F 2091 JHZ BOOT.ERROR {junp IF  NO 1 0 .SYS F IL E  OH DISK

AT THIS POINT RE KHOU BOTH, IO.SVS AND NSDOS.SYS EXISTS ON THIS DISK



KE'VE SETUP A U  PARAMETERS REQUIRED BY THE FD Pin TO LOAD 
THE SYSTEH.

20S2 E8380G

2085 F406FE21FF 
208A 7405

(START L0ADIH5 HOU 
I

20BD CALL DREAD {MULTIPLE SECTOR READ ROUTIKE

ICHECK IF  SYSTEH LOADED SUCCESSFULLY

TEST CHTRiOFFH iRETRY COUHTER )0 INDICATES SUCCESS
2091 JZ  BOOTJRROR iJUHP IF  HOT OK

{THE 0PERATIH6 SYSTEH HAS BEEH LOADED SUCCESSFULLY 
{EXIT VIA JUHP FAR TO BIOS ROUTIHE (BESIHHIH6 OF I0.5YS)

208C EA DB OEAH (JUHP FAR
208D 0000 OH BIOSOFF (OFFSET BIOS START
208F 4000 DU BIOSSES (BIOS SEOHEHT

o



LOADER.

IHSM H H H H tH IH illH H H H IH H H IH H H H H H
H H W H H H IH IH W H iH H H K H H H H m iH H IH

DISPUT ERROR MESSAGE (JSIHG ROM ROUTINE AND 
NAH FOR KEYSTROKE TO START OVER ASA1N

IlIH H lK IH H lH H im H IH illlH IH IH H H IK W
W H iH H IIIU liH H IH iH H H iH H m H M H fllH I

B00TJERR0R:

2091 BBCBE1 nov BX,OFFSET HONSYS + (REAL.ADDRESS -  2000H)
2094 IF POP DS {RESTORE DATA SEGHENT
2095 CÄ040BF900 nov INVERS,NOSflAl {INVERS VIDEO
2D9A C7D600FBDD17 nov CURSXYi1700H {LINE 24 1st COLUHH

iCALL DISPLAY ROUTINE VIA INTERSEGNEHT CALL

20AD 9A CALLFAR DB 9AH {CODE FOR INTER5EGHENT CALL
2DA1 0D00 DISP0FF DU 0000H {OFFSET OF DISPLAY ROUTINE
20A3 00FF DISPSEG OU 0FF00H {CS HUS! BE SET TO FFOOIOIHEX

{DISPLAY ROUTINE RETURNS HEREVIA 1NTERSEGNENT RETURN

VAITX:
20A5 E441 IN ALtKEYST {TEST FOR KEYSTROKE
20A7 DDEB SHR AL,1 {KEYSTROKE SETS BIT 0
20A? 73FA 20A5 JHB UAITX {LOOP UNTIL KEY DEPRESSED
20AB'C60611F1C3 nov JNP_C0DE,0C3H {SET 280 JUNP CODE
20BO C70412F10C01 nov JNPJDD.OIOCH {ADDRESS JUMP (BOOTJ.OADER IH FU)
2086 E611 OUT R 0 n,AL {SUITCH TO ROn
20B8 E4D0 OUT 280,AL {ACTIVATE 280...280 INSTRUCTION POINTER

{ SET TO Fill»
20BA E9413F 401E jap START -  REA1_ADDRESS +2000» {ABSOLUTE 0000:2018

16-BIT NSDOS LOADER STARTED OVER AGAIN



ROUTINE HADE: DREAD

FUNCTION: DREAD -  lou level READ DATA

ENTRt VIA: CALL

ENTRY CONDITIONS: Follouins variables are set: 
CYLUODEi HEAD, TRACK, SECTOR, 
SECCHT (Nunber of sectors),

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUF)



LOADER.

DREAD:
; Check track conflict

20BD 8A1EF821 nov BLfSECTRK I BL ( -  SECTORS PER TRACK *1
20C1 FEC3 IRC BL
20C3 2A1EFA21 SUB BL,SECTOR ; BL = reaaining sectors in track

20C7 A0FF21 nov ALfCVLnOOE ; I f  CYLIHDER BODE
20CA 0A060022 0R AL,HEAD i and HEAD 0
20CE 7504 2004 JHZ 102 ?
2000 021EF621

102:
ADD BL,SECTRK ; then add sectors of corresponding track 

»
2004 3A1EFB21 OOP BLiSECCHT i Check if sectors fit in track
2008 7204 20DE JB 103 ; Joip if sectors don't fit in track

200A 8A1EF621
103:

nov BL.SECCHT ?
; BL -  nuaber of sectors for I/O

200E 281EFB21 50B SECCHT,BL 1 SECCHT (— reiainins sectors for next I/O 
i ( 0  if sectors fit in track)

20E2 6700 nov 8 H,D
20E4 A1EB21 nov AX.SECSIZ i SECTOR SIZE
20E7 F7E3 noL BX r
20E? 8BD0 nov DX,AX i DHA LEHSTH
20EB «06FE2105

104:
nov CNTR,IHRER r CHTR {— Inner retry counter 

»
20F0 E85800 214B CALL OSEEK ; First do low level SEEK A TRACK

20F3 A00022 nov AL,HEAD /
20Fi D0E0 SHL AL, 1 >
20F8 00E0 SHL AL, 1 f
20FA A2F121 nov COnSTR?+l,AL ; (-- DRIVE l  HEAD
20F0 A0F921 nov AL,TRACK f
2100 A2F221 nov C0nSTR?i2,AL i (-- TRACK
2103 A00022 nov AL,HEAD f
2108 A2F321 nov C0nSTR?+3,AL ! ( -  HEAD
210? A0FA21 nov AL,SECTOR f
210C A2F421 nov COnSTR?H,AL ! ( -  SECTOR
210F E89E00 21B0 CALL DHA ,' Initialize DJIA
2112 B70900 nov CX,9 i Length of conand string
2115 6BF021 nov BX,OFFSET C0H5TR? ; BX points to coaaand string
2118 E84100 2170 CALL XUA1T i Send COmtAND STRIHS to FDC
2116 E8i?00 2187 CALL 6 ETBTT ! Set STATUS BYTES
21 IE 7407 2127 JZ ERROR
2120 F60A0122C0 TEST ERRBOF,OCOH ; Test for norial teraination
2125 7407 212E JZ EXIT i Exit loop if noraal teraination

2127 FE0EFE21 ERROR: DEC CHTR ! Decreaent retry counter
212B 75C3 20F0 JNZ 104 f Do retries
2120 C3

EXIT:

RET
1
»



212E F604FB21FF TEST SECCKI.OFFK
2133 75DI 2134 JHZ 106
2135 C3

106:
RET

2136 0116FC21 ADD DllAADDRiDX
213A FE06FV21 IHC TRACK
213E C6D6FA21D1 nov SECTOR,1
2H3 C6060D2200 nov HEAD,0
2148 E972FF 2080 Jiff DREAD

; Set varieties (or next I/O dep. on OIL BODE

ictreck it another I/O is necessary 
i Jnip if  necessary 
i Return if I/O coiptete

! SET DUft ADDRESS FOR REXT TRACK/CYLINDER 
i NEXT TRACK OR CYLINDER 
i Set SECTOR to begin of track 
i set HEAD 0
5 READ HEXT TRACK OR CYLINDER



LOWER.

ROUIIHE RARE: 

FUKCriOH:

ENTRY VIA:

ENTRY CONDITIONS:

DSEEK

Lou level SEEK A TRACK 

CALL

Follouing variables are set:

DRIVE, HEAD, and TRACK 
EXIT VIA: RETURN

EXIT CONDITIONS: SEEK coiplete

DSEEK: i Set up CORRAND STRING

214B A00022 ROV AL.HEAD
r
r

214E DDEO SHL AL,1 J
2150 DOEO SHL AL,1 i
2152 A2EE21 ROV C0HSTR3+1.AL ! ( -  DRIVE 6  HEAD
2155 A0F921 ROV AL,TRACK 1
2158 A2EF21 ROV C0RSTR3+2,AL i (-- TRACK
215B B9D3DD ROV CX,3 i Length of couand string
215E BBED21 ROV BX,OFFSET C0RSTR3
2161 E81800 217C CALL XVAIT ; Send CORRAND STRING to FDC

OSEEKl: i
2 lit E413 IN ALjSYSSTA ; Wait for interrupt
2144 A808 TEST AL,08 i Test DISK INTERRUPT BIT
2168 74FA 2164 JZ DSEEK1 ; juip if no interrupt
216A E83C0Q 21A9 CALL FOCROY
216D 8008 ROV AL.FDCSIS iSense interrupt status connand
216F E451 OUT DCORD.AL
2171 E835D0 21A9 CALL FDCRDY
2174 E451 IN ALiFDCRA
2176 E83000 21A9 CALL FDCRDY
2179 E451 IN AL,FDCRA
217B C3 RET



ROUTINE HAUE! XUAIT

FUNCTION: Send COUUAND STRINS io FDC

ENTRY VIA: CALL

ENTRY CONDITIONS: CX -  LEH5TH OF STRINS
BX -  OFFSET OF COUUAND STRING

o

EXIT VIA:

EXIT CONDITIONS:

RETURN

NONE

XUAIT:
217C E82AOO 21A9 CALL FOCRDY j Uait
217F 8A07 UOV ALiBYTE PTR IBXlj AL (•
2181E6S1 OUT DCOUDiAL 1 Send
218343 INC BX
2184 E2F6 217C LOOP XUAIT ; Loon
2186 C3 RET

Loo; until last byte

o
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H H H H IlK H IlH IH H IH H W IH H H H im iH H H Iim H K iH H IllIH M lH

ROUTINE HABE: GETBYT

FUNCTION: Get STATUS BYTES into ERRBUF

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: Z-FLA6  SET IF NOT READY

H IH H H H H IH ilH H IH lH H IIH H H H H H H H H H H H ttH iiiH IlH H H H lH
H IH H H IlH llU im H H H H H H H H iH H H IH U H H H H U H IH IIH IlH H H i

6 ETBYT:
2187 EX13 IN ALiSYSSTA
2187 A804 TEST AL,04
218B 741B 21A8 JZ XE EXIT IF NOT READY
2180 E450 IN AL.DSTAT
218F A880 TEST AL1 8 DN
2171 74F4 2187 JZ SETBYT LOOP IF NO BASIER REQUEST
2173 B0D7 BOV AL.07N DISABLE FOC CHANNEL
2175 E42A OUT DBABBfAL
2177 B70700 BOV CX,07 CX ( -  Length of ERROR BUFFER
217A BBU122 BOV BX,OFFSET ERRBUF; BX ( -  Addr of ERROR BUFFER

GETBYTl:
2170 E451 IN ALiFDCRA Reed STATUS BYTE fro« FOC
217F 8807 BOV BYTE PTR EBXI.ALi into ERROR BUFFER
21A1 43 INC BX
21A2 EBD400 21A? CALL FOCROY Rail until FOC is reedy
21A5 E2Fi 2170 LOOP GETBYTl Loop until lest byte (7 tines)
21A7 41 INC CX SET HON ZERO
21A8 ¢3 XE: RET



21ft? E450 
21AB A880 
21AD 74Fft

21AF C3

H H H H H H H H H H H H H H IH H W H iH U H H H m K iim K m iH IH H H W

ROUTINE NANE: 

FUNCTION:

ENTRY VIA:

ENTRY CONDITIONS: 

EXIT VIA:

EXIT CONDITIONS:

FDCRDY

Wait until FDC is ready

CALL

NONE

RETURN

NONE

; » n in n [»Himiinmnm»»mi[»mHHa[HmHHHin»Himnm

FDCRDY:
IK AL.OSTAT i AL ( -  RAIN STATUS REGISTER
TEST AL1 8 ON ! Test RASTER REQUEST BIT

21A9 JZ FDCRDY i Juip if no RASTER REQUEST (leans: in execution)

RET
f
; Return if FDC is ready

U



LOADER.

IfHiiHIHHWHIHIHiHiiHHMiHHHltHIHiHiHtHmHIHillHHHIi

ROUTIHE HARE: DRA (FOC TO REflORT)

FUHCTIOH: DRA urite

EH7RT VIA: CALL

ENTRT COHOITIOHS: DT -  DRA LEH6TH 

EXIT VIA: RETURN

EXIT COHOITIOHS: none

ItimHHHIHHiHHHIHHHHHIKWKIHHiiHKHHHUHHHHIiH»»
HHIHIHIHIHHIHIHiHHHUIHHfllHIHlHHfKflHHlHHWHHIiHH

DRA:
2160 BOA? ROV AL,DHAURT
2162 E62B OUT DRAROiAL ! OUT RODE

21B4 A1FC21 ROV AX.DRAADDR ; ABSOLUTE ADDRESS
21B7 EA2A OUT COAO.AL 1 OUT DRA ADDR LOU
21B? BACC ROV AL,AH !
21BB EA2i OUT COADiAL i OUT ORA AOOR high
21BD 8BC2 ROV AXiDX i AX ( -  ORA LEHGTH
21BF <8 OEC AX i DRA LEHGTH-1
21C0 E427 OUT COTCiAL ; OUT DRA LEHGTH lau
21C2 SAM ROV AL,AH I
21M E427 OUT COTC.AL ! OUT DRA LEHGTH high

21C6 BOOT ROV AL,03
1
I

21C8 E42A OUT ORARB.AL ,- Enable FDC CHANNEL

21CA C3 RET
i
I



K W H H K H iim H IH H H H ttH H H i
K l f t l l l l l l R K t l K l K K V I l K I V l l l l l l l l l X X l I V I

21CB DATA EB0 OFFSET $
DSEfi
0RS DATA

21CB 144E6FÄE2D53 N0HSYS 0B 20,'Kon-Systei disk <CR>’
797374454020
4449734B203C
43523E

21E0 494F2D202020 I0SYS 0B '10 STS'
2020535953

21EB 0002 SECSIZ 00 512 1512 BTTES/SECTOR
2IEO 0F0000 C0HSTR3 OB SEEKTRK. 0.0 iDRIVE 4 HEAD, TRACK
21F0 C4 C0HSTR9 OB 0C4H iREADDAT t 0EH5ITT 4 HULTTRK
21F1 00000000 OB 0,0,0,0
21F5 02 OB 2 ;512 BTTES/SECTOR
21F4 09 SECTRK OB 9 jSECIORS/TRACK
21F7 IB OB GPL
21F8 FF OB OFFH

21F9 00 TRACK OB 0 iPRESET TRACK ZERO
21Ffl 04 SECTOR OB 4 ■.DEFAULT DOUBLE SIDED
21FB 50 SECCNT OB 80 iLOAD 80 SECTORS (40 kbytes)
21FC 0004 DI1AADDR DO 400H (BIOS TO START AT ABSOLUTE 400H

01CB L0ADER.LEH6TH EOU OFFSET -  OFFSET LOADER

21FE CHTR RB 1 .RETRY COUHTER
2 IFF CTLNOOE RB 1 0 = CYLINDER NODE, 1 = non CTLIHOER KODE
2200 HEAD RB 1 HEAD NUHBER

2201 ERRBUF RB 
i

7 STATUS BYTES STRING (for errors)

1

ORG 2200H
2200 FAT RB 1

ORG 2400H
2400 10 RB 32

ORG 2A00H
2A00 10FCFD RB 32

o



LOADER

org 0F111H
F i l l JIIP.CODE RB 1
Fl 12 JBPJWD RR 1

ORG 0F800H
F8D0 CUftSXY RR 1

ORG 0F908H
F90B IKVERS RB 1

ORG 0FE05H

m



BftSIHIT

i I/O systen for Version 2.x of IISDOS.

iThis tlODULE designed to be linked with the SYSIHIT eodule provided by 
iNicrosoft n

=  2CDD BIOSIZ EOU 1126k iSIZE OF BIOS IN BYTES
= 02C0 BIOSIZS ECU (BI0S1Z+15)/14 iSize of BIOS in Paragraphs.
= 0011 RON EQU 11H 1PORT SNITCH TO RON
= 0010 RAD EQU 10H SPORT SNITCH TO RAN
= 0000 CR EOU ODH
= oooa LF EQU OAH
= ooto B105SEG EQU 040H il/0 systen segnent.
= 1000 BftHK_PAR EOU 1000H {Paragraphs per bank.
= FE04 NENJilZJD EOU OFEOiH iAbsalute address where firnuare passes

i lemry size ID.
= OFF? FNJ/ER EQU 0FF7H SLOACATION OF FIRNUARE VERSION NESSAGE

! 1st BYTE IS LENGTH

pThings needed to conunicate uith SYSIHIT

EXTRN SYSINITiFAR ;The entry point of SYSIHIT
EXTRN CURREHT_DOS_LOCATION:NORD iNhere the DOS is uhen SYSIHIT celled
EXTRN FINALJOS_LOCATION!RORO jNhere I uant SYSIHIT to put the DOS
EXTRN DEVICE_LIST:DUORD iPointer to the DEVICE list.
EXTRN MEH0RY_SIZEX WORD iSize in paragraphs of Physical aeiory.
EXTRN DEFAULTJJRIVEiBYTE iDefault Drive to use uhen systen booted
EXTRH BUFFERS-.BYTE iNuiber of default buffers.

; Leave as is and SYSIHIT uses only 2.
EXTRN DEVSTART:NEAR
EXTRN DRENO.-NEAR
EXTRH OUTCTRiNEAR
EXTRN EOtNEAR
EXTRN FLOPPY ORIVEStBYTE
EXTRN DRVUAXJBYTE
EXTRN READJU.VERJFAR
EXTRN NONO_COLOR:BYTE
EXTRN I2?_HANDLER:NEAR
EXTRN INT TRAP'.NEAR
EXTRN CHTRAHS.'UORD
EXTRN CHRTRNiNEAR

PUBLIC HN1N1T
PUBLIC FIRNJ1ESS



BftSIHXT

0000 CSEG SESHENT PUBLIC 'C ODE'
ASSUHE CB:CSE6,05:CSEG,SS:CSEG,ES:CSEG

0000 01 0 7  00 

0003
0003 64 [

Overlayed Oy (ISOOS Oy SVSINI7.

RELEA5E.ID DB 01H.07MOH

VRKSTK LABEL BORD
OB 100 OOP (?) jSlACK FOR INITIAUZATIOH

NCR SiONON HES5AGE

0047 0073 HESS.LEH
!

DU

006? 4053 2 0 444F53
t
5IGN0N.HESSAGE OS

2 0 464F 722 0 4E
43522 0 444543
4953494F4E 2 0
40415445 2 0 56
0 0 OA

0089 30303030 2 0 6 B SIZJIE5S 06
6279746573 2 0
6065604F 72 7 9

0 0 OA
0090 44303034 2 0 30 OB

3035322 0 3035
3030 0 0 OA

00A0 5365726961 6 t OB
2 0 6 E75606265
72 2 0

OOSS 303030303030 SERIAL.HR OB
0 0 OA

0003 464? 72607761 OB
7265 2 0 766572
734? 6 F 4E3A

0004 2 0 402E30302E F1RIU1ESS OB
3030

= OODC SO.EHO EQU

i HEW SIZE TABLE

OODC 2 0 2 0 3634 SIZJBL OB
OOEO 2 0 313236 DB
00E4 2 0 313932 OB
OOE8 2 0 323536 OB-
OOEC 2 0 333230 OB
00F0 2 0 333834 OB
00F4 2 0 343438 DB
OÜFB 2 0 353132 OB
ÖOFC 2 0 353736 DB
0 1 0 0 2 0 363430 DB
0104 2 0 373034 OB
0108 2 0 373B36 OB
01DC 2 0 383332 DB
0 1 1 0 2 0 3B3936 OB
0114 2 0 3?3630 OB
0118 31303234 DB

'HS-DOS for NCR DECISIOH HAIE V'.CR.LF

'0000 kbytes netory’ .CR.LF

’ D004-0052-03D 0’,CR,L F

'Serial nunOer '

■OGOOOO’rCR.LF

'Firaware version:

■ n.oo.oo’

’ 4L’ 
' 128' 
’ 192' 
• 256' 
’ 320' 
' 364' 
' 443' 
’ 512' 
' 576 ' 
■ 640' 
' 7 0 » '

'  786' 
' 832’ 
' 896' 
' 960' 
'1 0 2 4 '



011C KUIH1T:
OllC 33 ED XOR BP,BP
OllE 80 00 n ov BX.BP fBX = ZERO
0120 8E DD NOV OS,BP JDS =  ZERO
0122 8E C5 n ov ES,BP ;ES = ZERO

! INITIALIZE ALL IHTERROPTS TO ADDRESS TRAP

om FC CU)
0125 C7 07 0000 E n ov NORD PTR CBX3,OFFSET INTJRAP
012? 43 INC BX
012A 43 INC BX
0126 8C OF nov NORD PTR IBXI.CS
0120 BF 0004 n ov 01,4
0130 BE 0000 n ov SI,0
0133 B? 01FE n ov CX.510
0130 F3/ A5 r e p  n o v s v TALL 256 INTERRUPT VECTORS SET TO

! IHT.TRAP HOV
0138 BB 00A4 n ov BX.00A4H ;IHT 2?H VECTOR ADDRESS
013B C7 07 0000 E n ov NORD PTR IBXI,OFFSET I29JIAN0LER UNITIALIZE INT 29H
013F 8C C8 n ov AX, CS
OKI 8E 00 n ov SS,AX iSS = CS
0143 8E D8 n ov OS,AX iOS = CS
0145 BC 0005 R n ov SP,OFFSET VRKSTK+98 iINITIALIZE STACK POINTER

t
1 Calculate «eiory size in paragraphs froi IO passed by fimuare
i at absolute address FEOO hex.

0148 BB FEOO nov B X,nEn.SIZ_ID
014B 20: 8A 07 n ov AL.BYTE PTR ES:EBXI fAL = HEHORY SIZE ID

[00 = 04k, 01 = 128k, 02 = 192k
103 = 256k.

014E 50 PUSH AX 1SAVE nEHORY SIZE ID
014F FE CO INC AL ilncreaent fur calculation.
0151 ?8 CBV iByte AL --) Herd AX
0152 BB 1000 n ov BX,BANK_PAR fBX = Paragraphs per bank.
0155 F7 E3 noL ex VAX = Total nenory size in paragraphs.
0157 8B 08 n ov BX,AX 1 needed in BX.
0159 53 PUSH BX ,-SAVE nEHORY SIZE (PARAGRAPHS)
015A AO 0000 E n ov ALiBYTE PTR FLOPPYJJRIVES
0150 A2 0000 E n ov BYTE PTR DRV11AX, AL iNUnBER OF FLOPPY DRIVES
0100 ES 0000 E CALL EO iCLEAR SCREEN
0163 ?A 0000 -----E CALL READJUJER (READ FIRHUARE VERSION HESSAGE

i BUILDSIGNOH MESSAGE

0168 FC CLO
010? BB FEOO n ov BX,nEH_SIZ_ID
010C 20: 8A 07 nov AL.BYTE PTR ES:[BX3
010F B4-00 n ov AH ,0
0171 DO EQ SHL AL,1
0173 00 EO SHL AL, 1
0175 OE PUSH CS
0170 07 POP ES |ES = CS = DS
0177 BE OOOC R n o v SI,OFFSET S1Z.TBL
017A 03 FO ADO SI,AX
017C BF 008? R nov 01,OFFSET SIZJIESS
017F B? 0004 nov CX,4

u



BASINIT
0 1 B 2 F 3 /  A I R E P  n o v s B

0 1 8 7 B E  2 0 0 0 ItO V S I i  B I O S I Z  +  1 0 0 H

0 1 8 7 B B  O O B B  R n o v B X , O F F S E T  S E R I A L J R

□ I S A B ?  0 0 0 3 nov C X i 3

0 1 8 0 U 5 E R J X T :

0 1 8 0 8 A  0 7 n o v A L i B Y T E  P T R  E S I 1

0 1 8 F S O P U S H A X

0 1 7 0 2 7  F O A H O A L i O F O H

0 1 7 2 D O  E 8 S U R A L i l

0 1 7 7 0 0  E 8 S K R A L i l

0 1 7 6 D O  E 8 S H R A L i l

0 1 7 8 0 0  E 8 S K R A L i l

0 1 7 0 0 8  0 7 O R B Y T E  P T R  C B X I . A L

0 1 7 0 58 P O P A X

0 1 7 0 2 7  O F A R O A L i O F H

0 1 7 F 7 3 I H C B X

0 1 A 0 0 8  0 7 O R B Y T E  P T R  E B X I . A L

0 1 0 2 7 6 I H C S I

0 1 A 3 7 3 I H C B X

0 1 A 7 E 2  E 7 L O O P U S E R J X T

0 1 A 6 B E  0 0 6 ?  R n o v S I , O F F S E T  S 1 G H 0 H J 1 E S S A G E

0 1 A 7 8 B  O E  0 0 6 7  R n o v C X i U O R D  P T R  n E S S _ L E N

0 1 A D A C  N E X T C H !  L O O S B Y T E  P T R  E S I !

0 1  A E 5 1 P U S H C X

0 1 A F E 8  0 0 0 0  E C A L L O U T C T R

0 1 B 2 5 ? P O P C X

0 1 8 3 E 2  F 8 L O O P K E X T C H

0 1 B 5 C 7  0 6  0 0 0 0  E  0 0 0 0  E n o v C H T R A K S ,O F F S E T  C H R T R H  i  * 1

S I G H O H  n E S S A G E  D I S P L A Y E D  H O U  . .  H I L L  B E  F O L L O W E D  B Y  H I C R O S O F T ' S  M E S S A G E

S E T  C R T  P A R A t t E T E R S

0 1 8 8 A O  0 0 0 5  R n o v A L i B Y T E  P T R  F I R H J t E S S + 1

D 1 B E A 2  0 0 0 0  E n o v B Y T E  P T R  n O H O _ C O L O R ,A L

OKI B S --------- E n o v A X , S E C  S Y S I N I T

0 1 » 8 E  D B n o v O S , A X

A S S U O E D S i S E G  S Y S I N I T

0 1 C 6 8 C  C E n o v A X . C S

0 1 C 8 0 5  D 2 C 0 A D D A X i B I O S I Z S

D 1 C B A 3  0 0 0 D  E n o v D S : E C U R R E H T . D 0 S J . 0 C A T I 0 H ] , A X

0 1 C E 8 C  C B ■ n o v BXi CS
0 1 0 0 B 8  0 0 0 0  E n o v A X , O F F S E T  D R E H O

0 1 0 3 0 5  O O O F A D D A X ,  1 5

0 1 0 6 B l  0 7 n o v C L , 7

0 1 0 3 0 3  E 8 S H R A X , C L  { ( O F F S E T  D R E N D H 5 J / 1 6

0 1 D A 0 3  C 3 A D D A X . B X

0 1 D C A 3  0 0 0 0  E n o v 0 S : [ F I H A L _ D 0 S _ L 0 C A T I 0 H 3 , A X

0 1 D F 5 B P O P B X  j R E S T O R E  H E n O R Y  S I Z E  ( P A R A G R A P H S )

Q 1 E 0 8 7  I E  0 0 0 0  E n o v O S : C n E n O R Y . S I Z E I , B X

0 1 E 7 E C  C B n o v A X , C S

0 1 E 6 A 3  0 0 0 2  E n o v H O R D  P T R  D S : t O E V I C E . L I S T + 2 ] , A X

O I E ? C 7  0 6  0 0 0 0  E  0 0 0 0  E n o v IIO R D  P T R  D S . - E D E V I C E J . I S T ] , O F F S E T  D E V S T A R T

0 1 E F E A  0000 --------- E jup S Y S I H I T

0 1 F 4 C S E G  E H D S
E N D



Segients and groups:

H a i e S ize alig n co ibine d a s s

CSEG .  .  .  , 0 1 F ( PARA PUBLIC 'CODE1

S yib o ls :

Hai e Type Value Attr

BAHKJAR........................... . Nuiber 1000
BIOSIZ .............................. . Nuiber 2C00
BIOSIZS.............................. . Nuiber 02C0
BIDSSEG.............................. . Nuiber 00(0
BUFFERS.............................. V BYTE 0000 External
CHRTRH .............................. L HEAR 0000 External
CHTRAHS.............................. V NORD 0000 External
CR.................................... . Nuiber 0000
CURRENT JOS J.OCATIOH........... V NORD 0000 External
DEFAULT DRIVE...................... V BYTE OOOO External
OEVICEJIST......................... V DWORD OOOO External
DEVSTART ........................... L NEAR OOOO External
DREND................................. L NEAR OOOO External
DRVItAX.............................. V BYTE OOOO External
ED................................... L NEAR OOOO External
FINALJOS.LOCATION.............. V NORD OOOO External
FIRUJESS........................... L BYTE 00D( CSE6 Global
FLOPPYJRIVES...................... V BYTE OOOO External
FN.VER.............................. . Nuiber 0FF7
HVINIT .............................. L NEAR 011C CSE6 Global
I29JANDLER......................... L HEAR OOOO External
IHT.TRAP ........................... . L NEAR OOOO External
LF................................... . Nuiber OOOA
IOORYJIZE......................... V NORD OOOO External
ItEtlJIZJD......................... . Nuiber FE06
HESS.LEH ........................... . L NORD 0067 CSEG
tlOHOJOLOR......................... V BYTE OOOO External
NEXTCH .............................. L NEAR 01AD CSE6
OUTCTR .............................. L HEAR OOOO External
RAU................................... . Nuiber 0010
READJUJER......................... L FAR OOOO External
RELEASE IO ......................... L BYTE OOOO CSEG
ROH................................... . Nuiber 0011
SERIALJR........................... L BYTE OOBB CSEG
S16H0NJESSA6E................... L BYTE 006V CSEG
SIZJESS........................... L BYTE 008V CSEG
SIZJBL.............................. L BYTE ODBC CSEG
SO.END .............................. . Nuiber OODC CSEG
STSIHIT.............................. L FAR OOOO External
USERJXT........................... L NEAR 0180 CSEG
I/RKSTK.............................. .. L NORD o o p s CSEG

u



PROCEDURE TO READ FIRHNARE VERSION

= 0011 ROtl EQU 11H
= 0010 RAIf EQtl 10H
= 0FF7 FN.VER ESU 0FF7H

EXTRH F IR U JE S S sBYIE

PUBLIC READJN.VER

0000 FUSES SEGNEN! 'FRCODE'
ASSUnE CS:FVSE6,DS:FNSE6,ES:F»SE6,SS:FUSEG

1 ENTER WITH DS:10H, ES:00H

0000 READ JB .V ER PROC FAR

0000 RO.FN.VER:
0000 E i  11 OUT ROlt.AL i SNITCH IN ROtl
0002 BB 0FF7 nov BXiFN.VER iPOINIER TO ROn LOCATION WHERE 

iFIRHBARE VERSION IS DEFINED
0005 2 i :  BA 0F UOV C L ,BYTE PTR ES:C6X7 iFIRST BYTE IS LENGTH OF STRING
OOOS 65 00 nov CH,D 1CX = LENGTH IN  BYTES
000A 80 F? 08 cup CLiDSN iTEST FOR NO FIRNHARE nESSAGE
0000 75 00 JHZ NO.TRAHS i JUtlP 1F  NO NESSAGE
0Q0F BE 0000 E nov Sl,O FFSET FIR N JES S 1F 1ELD 1H S1GN0H nESSAGE
0012 13 F i :  INC BX inOVE SOURCE POINTER
0013 2 i :  8A 07 nov AL,BYTE PTR ES.'tßX]
0018 88 01 nov BYTE PTR ESI3 ,AL
0018 T i INC SI inOVE DESTINATION POINTER
001? E2 F7 LOOP Fl SLOOP T IL L  DONE (CX = 00)
0016 HO.TRANS:
001B E i  10 OUT RAHiAL 1 SNITCH BACK TO RAtt
0010 CB RET

001E READ JB .VER EHOP
001E FVSEG ENDS 

END



Segients and grows*.

Hate Size align coibine class
FUSES. . . OQ1E PARA HOKE TOODE'
Syabols:

H a • e Type Value Attr

F I................................. L HEAR 0012 FUSES
FIRIIJ1ESS......................... . V BYTE 0000 External
FU.VER............................ . Hinter 0FF7
N0.TRANS......................... L NEAR 001B FUSEG
Rftn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Huiber 0010
RDJUJER......................... L NEAR 0000 FUSES
READJUJER........................ F PROC 0000 FUSES Global Length =00IE
non. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Huiber 0011



IO.SYS

; I/O syste« far Version 2.x of ItSDOS.

;This tadule designed to be tinted with KBD-ORV, DSKDRVi BASINIT, FHVERffl 
;nnd the indoles SYSIKIT and SYSMES provided by flicrosoft

= 00<0 BI0SSE6 EBU <0H ;SEGMEHT OF BIOS

PUBLIC BE INIT fSYSINIT CALLS THIS ENTRY AFTER DEVICE
i INSTALLATION

PUBLIC ERRORJiERRORJiERROR_2iERROR_3iERROR_AtERROR_5 
PUBLIC ERR0R .6,ERR0R_7iERR0R .8,E R RO R.?,E R RO R.IO ,ERR0R.11 
PUBLIC ERR0R_12|BUS_EXIT»ERR_EXH.EXITi EXIT 1,
PUBLIC OUTCTR,DEVSTART,PTRSAV,DRVHAX,FLOPPYJRIVES,FL_OUT.RETRIES 
PUBLIC FL_IH_RETRIES,EO,nOHO_COLOR 
PUBLIC fcbd_tt,functbL,cLear_l,cLear_2,dec_sign_l,dec_sign_2 
PUBLIC I2?_HAHDLER,IHTJRAP,CHTRAHS,CHRTRH,FLTAB

EXTRH HVINITiHEAR 
EXTRN key_init:NEAR 
EXTRH keyJnsHEAR 
EXTRH keyjidJn.-REAR 
EXTRH key.stsHEAR 
EXTRH key.inJUHEAR 
EXTRH kbd.outsNEAR 
EXTRH languagenBYTE 
EXTRH d e l funiHEAR 
EXTRH DSRJHTSHEAR 
EXTRH flag_buf:BYTE 
EXTRH reinuasVORO 
EXTRH funcoff:I10RD

0000 CSEG SEGtIEHT PUBLIC 'CODE'
ASSUNE CS:CSES,DS:CSEfiiES!CSESiSS:CSE5

0000 ORS 0 iStarts at an offset of xero.

OOOO E9 0000 E IHIT: JttP HUIHIT ;PASS PARAHETERS TO SYSIH1T AND ACTIVATE 
; SYSTEtl IH1TIAL1ZATI0H (HHINIT)



SYSTEtl DEFINITION OREO AT ABSOLUTE ADDRESS 403H

0003 0265 R CRT.SBJUHCT DU OFFSET CTABLEN »TABLE OF SINGLE BYTE CRT CONTROL 
IFUHCTIONS

0005 023D R ANSIJSCJEQ DU OFFSET CHDTABL {TABLE OF ANSI ESCAPE SEQUENCES

0007 0284 R CRT.TRJABLE DU OFFSET CRTTBL fCRT TRANSLATION TABLE

000? 0285 R NOHJHSIJSC DU OFFSET ETBLEHT •.TABLE OF NOH ANSI ESCAPE SEQUENCES

OOOB 0210 R KEYBOARD JBL DU OFFSET kbd.tt .KEYBOARD TRANSLATION TABLE

OOOD 0000 KEYBFUNCJBL DU OFFSET functbt (TABLE OF FUNCTION KEY ASSIGNtlENTS

OOOF 0000 DU 0 .SPARE

0011 0000 FLTAB DU 0 JFLEX OEDIA CHANGE BYTES «7« 
(1st BYTE -  UNIT 0 
»2nd BYTE -  UNIT 1

0013 02

5

FLOPPY.ORIVES DB 2 .DEFAULTS TO 2

0014 05 FLJUTJETRIES DB 5 DEFAULTS TO 5

DO 15 05 FLJNJETRIE5 DB 5 iDEFAULTS TO 5

0016 00'

i

UINCH.ORIVES DB 0 (DEFAULTS TO 0

0017 05 UI_OUT_RETRIES DB 5 (DEFAULTS TO 5

00 IS 05 «I.IN.RETRIES DB 5 (DEFAULTS TO 5

001? 50 PRINTER.IFJYPE DB

f

. p . (DEFAULTS TO PARALLEL (’P'l 
(FOR SERIAL ENTER CS1)

001A 7? H1RS232 DB 79H (DEFAULT:
( 1 STOP BIT 
i EVEN PARITY AND ENABLED 
( 7 BITS PER CHARACTER 
i ASYNCHRONOUS

001B 3E (I2RS232 DB 3EH (DEFAULT:
! INTERNAL CLOCKS 
( 9600 BAUD

001C 00 PVRS232 DB 0 (ZERO....OHE PROTOCOL OHLY



id.sys

H H H H H H H H H H i H H i H H H H X H H H H H H H H H
I H H I H W H f l l l H H H H H K H I H H l H I U l H U i H W

H i

FUNCTION KEY
H i
i i i
i i i
H i
IH

DEFINITIONS
H i
H i
H i
H i

i H i i i i i H i H I i i i H H i i H i H H i i i l i l H i i i H H H H t H i
{ H H H H i H H I H H i i H H H H i H i i i l l H i H H i H H H H

=  0 2 0 0 funclen equ 512
=  DO ID functbl = funl
DO ID 03 funl db
0D1E 46 31 db
= 0003 lenl =

0020 03 fun2 db
0021 44 32 db
= 0003 len2 =

0023 03
i

fun3 db
0024 46 33 db
= 0003 len3 =

0026 03 fun4 db
0027 46 34 db
= 0003 lenf =

0027 03
?

fun5 db
0020 46 35 db
= 0003 len5 =

0Q2C 03
1

fun6 db
002D 46 36 db
= 0003 len6 =

002F 03 fun7 db
0030 46 37 db
= 0003 len7 =

0032 03
!

fun8 db
0033 46 38 db
= 0003 tenS =

0035 03 fun? db
0036 46 37 db
= 0003 len? =

0038 04 fun 10 db
0D37 46 31 30 db
= 0004 len 10 =

003C 04 funll db
0030 46 31 31 db
= 0004 lenll =

0040 04 fun 12 db
0041 46 31 32 db

;»bx. length of function table

lenl ; first function length
-FI" i first function content
$-funl f length set

len2
■F2*
i-fun2

len3
"F3"
t-fun3

lent
TT
»-font

len5
"F5"
4-fun5

lend
"F6"
t-fun6

ten7
■F7*
$-fun7

len8
-F8-
t-fun8

len?
"F?"
$-fun?

lenlO
■FID"
t-funlO

lenll 
'F li­
t-fun 11

len 12
TU1



-  0004 len 12 = t-funl2

0044 04 funl3 db ten 13
0045 44 31 33 db "F13‘
= 0004 len 13 = 4-fun 13

0048 04 funl4 db lenl4
004? 46 31 34 db "F14*
= 0004 len 14 = $-fun14

004C 04 funl5 db lenl5
004D 46 31 35 db "F15‘
= 0004 len 15 = $-funl5

0050 04 funl6 db ten 16
0051 46 31 36 db 'FW
= 0004 len 16 = t-fun16

0054 04 funl7 db len 17
0055 46 31 37 db "F17"
= 0004 Len 1? = »-fun 17

0058 04
!

funlS db len 18
005? 46 31 38 db "F18"
= 0004 len 18 = »-fun 18

005C 04
i

funl? db len 1?
0050 46 31 3? db 'FI?'
= 0004 lenl? = J-funl?

0060 04 fun20 db Ien20
0061 46 32 30 db 'F20'
= 0004 Len20 = »-fun20

= 01B? funfill - funclen-(»-functbl)
0064 010? [ db lb?h dup (00)

00 ! f ill rest of function table uith z e r o]

i 5« !!! funfill = lb9h !!!!! «s«
; MaHHHSMKSfHMMHfäSKI-iHtHmsj

functbl end

n



io.srs

i i i i i i i l H I i i i H i i i i t i H i H i i l t i i i i i i i i H i i i i i i H i i i i

H i
H i
i i i
H i
H i

F UNCT I ON KEY 

D E F I N I T I O N S

i i i
H i
i i i
H i
i i i

H H H i i H H H H H i H i H H H i i H i i i i i H H H H H i H H i

H i i i i i i i i i i X l i i i i i i i H H i i i i i i i i i i i i i i i i i i i i i i i i i l i i

= 0200 funclen egu 512
= 0010 functbl = funl
0010 03 funl db
001E <4 31 db
= 0003 lenl =

0020 03 fun 2 db
0021 <4 32 db
= 0003 len2 =

0023 03 fun3 db
0024 44 33 db
= 0003 len3 ~

0024 03 fun4 db
0027 44 34 db
= 0003 lent s

0029 03
T

fun5 db
002A 44 35 db
= 0003 len5 =

002C 03
5

fun4 db
0020 44 34 db
= 0003 leni ~

002F 03 fun7 db
0030 44 37 db
= 0003 len7 =

0032 03
f

fun8 db
DD33 44 38 db
= 0003 lenS =

0035 03 fun? db
0034 44 39 db
= 0003 ten? ~

0038 04 fun 10 db
0039 44 31 30 db
= 0004 lenlO =

0030 04 funll db
0030 44 31 31 db
= 0004 lenll ~

0040 04 fun 12 db
0041 44 31 32 db

iiax. length of function table

lent ; first function length
"FI" j first function content
$-funl I length set

len2
"F2‘
$-fun2

len3
■F3‘
$-fun3

tent
■Ff
$-fun4

len5
“F5"
<-fun5

leni
"Fi"
t-funi

len7
*F7‘
$-fun7

lenS
-F8-
$-fun8

ten?
"F9‘
f - f m ?

lenlO
"F10‘
»-funlO

lenll
■Fir
t-funll

ten 12 
*F12‘



= 0004 ten 12 = »-fun 12

0044 04 fun 13 db len 13
0045 46 31 33 db 713'
= 0004 lenl3 = 4-fun 13

0048 04 fun 14 db len 14
0049 46 31 34 db 714'
= 0004 lenl4 = »-fun14

004C 04 funl5 db len 15
0040 46 31 35 db 715'
= 0004 ten 15 = »-funlS

0050 04
i

fun 16 db len 16
0051 46 31 36 db 716'
= 0004 lenl6 = »-fun 16

0054 04 fun 17 db lenl7
0055 46 31 37 db 717'
= 0004 len 17 - »-fun 17

0058 04
!

fun 18 db len 18
0059 46 31 38 db 718'
= 0004 ten 18 = t-fun18

0050 04
f

fun 19 db len 19
005D 46 31 39 db 719'
= 0004 len 19 = »-fun 19

0060 04 fun2D db len20
0061 46 32 30 db 720'
= 0004 len20 S-fun20

= 01B9
J

funfill - funclen-(»-functbl)
0064 01B9 [ db lb9h dun (00)

00 ; f ill rest of function table uith ipro
3

«5 !!! funfill = lb9h !!!!! « «
i*5£*m***S5£H5««»S*H5«5«*5MHS«

functbl end

C-30



IO.SYS

0210 00 lbd_tl db 00h 1 80 K
021E 17 db 17h i 81 H
021F 13 db 13h i 82 cursor l e f t
0220 18 db 18h 1 83 H cursor doun
0221 05 db 05h ;  84 U cursor up
0222 04 db 04h i 85 H cursor rig h t
0223 18 c le a r .l db 18h i 86 H clear lin e  (rubout) *6 *
0224 07 db 07b 1 87 H
0225 00 db Odh i 88 H carrige return
0224 09 db 09h 1 89 H
0227 2C dec s is n .l db 2ch ;  83 H co iia (la y  be changed by KBD.1HIT routine)
022S 08 db 08h 1 8b H backspace
0229 OC db Och ;  8c H
022A OD db Odh 1 8d tt
022B OE db Oeh ; 8e H
022C 0F db Ofh ! Bf

0220 10
!

db 10h 1 9 0 »
022E 17 db 17h ;  91 H
022F 13 db 13h ! 92 H cursor l e f t
0230 18 db 18h i 93 H cursor doun
0231 05 db 05h 1 94 H cursor up
0232 04 db 04h i 95 H cursor rig h t
0233 18 c l e s r j  db 18h ;  96 « clear lin e  (reboot)
0234 17 db 17h i 97 H
0235 00 db Odh 1 98 H carrige return
0236 19 db 19h ; 99 H
D237 20 d e c .s ig n j db 2ch 1 9s H co iia (la y  be changed by K B D JN IT routine)
0238 08 db 08h ; 9b H backspace
0239 10 db Ich ! 9c H
023A 10 db ldh i 9d H
D23B IE db leh i 9e H
023C 1F db lfh ;  94 H



MSI ESCAPE SEQUENCES

023D 41 CHDTABL DB ’A'
023E 0940 R DU CUU
0240 42 DB ’B'
0241 0951 R DU CUD
0243 43 DB 'C
0244 0955 R DU CUF
0244 44 DB ■0’
0247 0959 R DU CUB
024? 48 DB ’H’
024A 0B68 R DU CUP
024C 4A DB \T
024D 0B79 R DU ED
024F 4B DB ■K’
0250 0B8A R DU EL
0252 66 DB V
0253 0B68 R DU CUP
0255 60 DB 'o'
0256 0B91 R DU SGR
0258 73 DB ’s'
0259 0C50 R DU PSCP
025B 75 DB V
025C 0C57 R DU PRCP
025E 70 DB V
025F 0C5D R DU DEFFK

(Cursor up. 'e s c V f,V A "

(Cursor down. 'esc","t",VB'

(Cursor foruard. "esc", "C", VC "

(Cursor back. "esc","[",VD"

(Direct cursor posit, "esc","C",x,y,"H" 

(Erase, "esc","t",code,"J"

(Erase in line, "esc"i"[",code>"K" 

(Direct cursor posit. "esc","t",x,y,"f" 

(Special video sode. "esc", "C",code, "a" 

(Save cursor posit, "esc VC V s "

(Hove cursor to saved. "escVCVu" 

(Define Function Key
("esc'i"C",0,FH,"string",er,"string".."p 
(Disable Function Key extension 
i"e5c","[",0,0'p"
(Enable Function Key extension 
("esc","C",0,99"p"

0261 6E DB V (Cursor position report
0242 0C88 R DU XDSR ("esc", "t", *6", “n"
0264 00 DB OD (End of table.
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0245
0267
0268 
0260 
0266 
0260 
026E
0270
0271
0273
0274
0276
0277 
027? 
0270 
027C 
0270 
027F 
0280

0282
0283
0284

COtITBL SINGLE BYTE CRT CONTROL FUNCTIONS

0009 CTOBLEH DU 9 iNUHBER OF TOBLE ENTRIES
07 COtITBL OB 07H
0902 R DU BELL IRING THE BELL
OB DB 08H
0908 R DU BACK5P (NON DESTRUCTIVE BACKWARD SPACE
00 DB OOH
09BB R DU LINEFO iLINE FEED
OB OB OBH
09C2 R DU RLF IREVERSE LINE FEED
OC DB OCH
09CB R OU NDFS ;NON DESTRUCTIVE FORUORD SPACE
OD DB ODH
0908 R DU CORRET iCORRIOGE RETURN
17 DB 17H
OBSO R OU EL IEROSE TO END OF LINE
10 DB 10H
0B79 R DU ED iCLEAR SCREEN
IE DB 1EH
090F R DU VHOtlE iHOHE CURSOR

E6tl INTERNOL RELEOSE ID

01 DB D1H iISSUE
06 DB 06H iSUB-lSSUE
00 . DB OOH iPATCH LEVEL

PLACED HERE OS CONFIG COPIES UP TO ODDRESS 27FH 
THIS RELEOSE ID HUST HOT BE COPIED BY CONFIG



ESCTBL TABLE OF HOH AHSI ESCAPE FUHCTIOKS

0285 OOOF ETBLEHT 00
0287 3A ESCTBL DB
028B 0B79 R DO
028A 2A DB
028B 0B79 R DO
0280 29 DB
028E 09E3 R DO
0290 28 DB
0291 0A32 R DO
0293 59 DB
0294 OADE R DO
0296 79 08
0297 OADE R DO
0299 54 DB
029A 0B8A R DO
029C 74 DB
0290 0B8A R DO
029F 45 DB
02A0 0AE6 R DO
02A2 52 DB
02A3 OAEE R DO
02A5 51 DB
02A6 0AF6 R DO
02A8 57 DB
02A9 OAFE R DU
02AB 30 DB
02AC QB06 R DO
02AE 40 DB
02AF OCCB R 00
02B1 47 DB
02B2 0B38 R DO

15 iHUHBER OF TABLE ENTRIES
3AH
ED »CLEAR SCREDI
2AH
ED »CLEAR SCREEN
29H
SHALFJNT iSET HALF IHTEHSITY
28H
RHALFJIIT ;RESET HALF IHTEHSITY
*Y'
BLEOS »ERASE TO EHD OF SCREEN
V
BLEOS
'T*
a iERASE TO EHD OF LINE
*t*
EL
’E1
IHSLIH ilHSERT LINE
'R'
DELLIil iOELETE LINE 
'0'
1CHR ilHSERT CHARACTER

DCHR iOELETE CHARACTERI - i
POSIT jPOSITlOH CURSOR
•n*
PLAYJlUSIt ittUSIC 
'G'
REVERSE iIHVERSE VIDEO

u
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02B4

{HiW M ilIHHim HHHIHKilIHHHilm HiHIIH iHHINlIH I
;« «
; t  CRT TRANSLATE TABLE * 
i« «

CRTTBL:
1

02B4 OB

!

LVARO: OB VAROL
02B5 SA 2E US: OB 8AH|2EH
= 0003 VAROL EQU t-LVARfl

02B7 07 LVAR1: DB VAR1L
02B8 5E OE 23 03 BA 2E UR: DB 5EH,0EH,23H,03H,8AH,2EH
= 0007 VAR1L EQU t-LVARl

02BE 15 LVAR2: DB VAR2L
02BF 5B 00 5C 08 50 1C FRANCE: DB 5BH,0DH,5CH|08Hi5DH,1CHt40H,0AHi7BH,14H,7CHi 1AH

40 0A 7B 14 7C 1A
02CB 70 OB 7E 0F 23 03 DB 7DHiOBKi7EKi OFH. 23H.03H,27H,OCH

27 0C
= 0015 VAR2L EOU ♦-LVAR2

0203 13 LVAR3: OB VAR3L
0204 5B 00 5C 0A 50 0? GERHANTsOB 5BH,O0H,5CH,OAH,5DH,O?H,4OH,1CH.7BH,10H.7CN,IAH

40 1C 7B 10 7C 1A
02E0 70 1? 7E IE 27 OC OB 70H,17H,7EN,1EH,27H,0CH
= 0013 VAR3L EQU I-LVAR3

02EA 13 LVAR4: DB VAR4L
02E7 5B 00 5C DA 50 02 SUEOEH: OB 5BH,OOH,5CH,OAH,5DH,02H,24H,13H.7BH,10H,7CH,IAH

24 13 7B 10 7C 1A
02F3 70 12 7E OF 27 OC DB 7DH,12H,7EH,OFH,27H.0CH
= 0013 VAR4L EQU 4-LVAR4

02F? 13 LVAR5: DB VAR5L
02FA 5B 01 5C 07 50 02 DANSK: DB 5BH,01H,5CH,07H,50H,02H,23H,03H,7BH,11H,7CH,17H

23 03 7B 11 7C 17
030A 70 12 7E OF 27 OC DB 70H,12H,7EH,OFH,27H,OCH
= 0013 VAR5L EQU 4-LVAR5

030C 00 LVARA: DB VARAL
030D 5B IF 5C 05 50 ID RSPAIN: DB 5BH,1FH,5CH,05H,50H,1DH,27H,OCH,7CH,15H,23H,03H

27 OC 7C 15 23 03
= 0000 VARAL EQU 4-LVARA

031? 17 LVAR7: DB VAR7L
031A 5B OD 5C 08 50 14 ITALY: DB 5BH,0DH,5CH,O8H,5DH,14H,23H,O3H,4DN,lCH,7BH,0AH

23 03 40 1C 7B DA
032A 7C 18 70 OB 7E 1B DB 7CH,18H,7DH,08H,7EH,1BH,A0H,1AH,27H,0CH

AO 1A 27 OC
= 0017 VAR7L EOU 4-LVAR7
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0330 15 LVARS:  DB VAR8L
0331 23 03 2? 0C <0 OB SHISS12: 08 23H,03H,27H,OCH,40H,Q8H,5BH,OAH,5Cll,14lt,5Dli,OBH

5B 00 5C 14 50 08
0330 78 10 7C 16 70 1? 08 7BH, 1011,701,16H.70H, 19H,7EH,QFH

7E 0F
=  0015 VAR8L EQO 4-LUAR8

0345 03 L0AR9: DB VAR9L
0346 SA 2E AUSTRALIA: DB 8AII,2EII ! J8*Uä
= 0003 UAR9L EOU 4-LVAR9

0348 0F LVAR10: DB VAR10L
0349 27 0C 40 OA 5C 08 CAHADA2: DB 27H,0CH,40H,0A«,5Ol,0BH,78H,14H,7CH,9FH,7DH,08«,?El!,DF8

78 14 7C 9F 70 OB 
7E OF

= 000F VAR10L EOU 4-LVAR10

0357 11 LVARll: DB 17AR11L
0358 27 OC 5B 83 5C 84 SAFRICA: DB 27H,OCH,5BII,83H,5CII,84H,5DH,8211,7BII.93H ; * 1 5 «

50 82 7B 93
0362 7C 94 70 92 7E OF OB 7CH,94II,7DH,92H,7EH,0FH
= 0011 VARlll EOU »-LVARU

0368 11 LVAR12: DB VAR12L
0369 23 03 27 OC 5B 80 P0RTU6: OB 23H,  0311, 2711,  OCH,  5BH,  8011,5CH,  8 111, 50H.  8511, 7 8 H , 90H

5C 81 50 85 78 90
0375 7C 91 7D 08 DB 701,91«,7011,08H
= 0011 VAR12L EOU S-LVAR12

0379 15 LVAR13: DB VAR13L
037A 40 8C 58 88 5C 88 YU50SL: DB 40H,SCH,5BH,8BH,5CH,88H,50H,89H,5EII,SAH,6011,9CH feg*

5D 89 5E BB 60 9C
0386 78 9B 7C 98 70 99 DB 7B«,9BH,7CH,98H,?0H,99«. 7EH, 9AH :»8*

7E 9A
=  0015 UAR13L EOU 4-LVAR13
038E OB 1 DB 8 DUP < ‘  ' )  {SPACE FOR EXTEHS10H

20
1

O

C-3S
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ACTIVE CRT TRANSLATION TABLE

0396
0376 2 0  2 1  2 2  23 24 25 

26 27 28 2? 2A 2B 
2C 2D 2E 2F

03A6 30 31 32 33 34 35 
36 37 38 3? 3A 38 
3C 3D 3E 3F

03B6 40 41 42 43 44 45 
46 47 48 4? 4A 48 
40 40 4E 4F

0306 50 51 52 53 54 55 
56 57 58 5? 5A 58 
50 50 5E 5F

0306 60 61 62 63 64 65 
66 67 68 67 6A 6B 
60 60 6E 6F

03E6 70 71 72 73 74 75 
76 77 78 7? 7A 78 
70 70 7E 7F

03F6 80 81 82 83 84 85 
86 87 88 8? 8A 88 
80 80 8E 8F

0406 70 71 72 73 74 75 
76 77 78 7? ?A ?B 
70 70 ?E ?F

0416 AO Al A2 A3 A4 A5 
A6 A7 A8 A7 AA A8 
AC AD AE AF

0426 BO B1 82 83 84 B5 
86 B7 68 67 6A 66 
60 80 BE BF

0436 CO 01 02 03 04 05 
06 07 08 0? CA OB 
CC CD CE OF

0446 DO 01 02 03 04 05 
06 07 08 0? DA OB 
00 DD DE DF

0456 EO El E2 E3 E4 E5 
E6 E7 E8 E? EA EB 
EC EO EE EF

0466 FO FI F2 F3 F4 F5 
F6 F7 F8 F? FA FB 
FC FO FE FF

CRTACTTBL:
08 20H,21H>22H,23H)24H,25H,26H,27H,28H,27H,2AH,2BH,20H,2DH,

2EH.2FH

OB 30H,31H,32Hl33Hi34N,35H,36H,37H,38H,37H,3AH,36H,30»,30Hl
•3EH.3FH

08 40H,41H,42H,43H,44H,45H,46H,47H,48H,47H,4AH,4BH,4CH,4DH,
4EH.4FH

08 50H,51HI52H,53H,54HI55H,56H,57H,58H,57H,5AH,5BH,5CH,5DH.
5EH,5FH

08 60Hf61H,62H,63H,64H,65Ht66Hr67H,68H,69Ht6AH,6BH,6CH,6DH,
6EH.6FH

OB 70H|71H,72H,73Hi74Hi75Hi76Hi77Hi78Hi7?Hi7AHi7BHi7CH,7DHi
7EH,7FH

OB 80H,81H,82H,83H, 84H,85H,86H,87H,S8H,8?Ht8AH,8BH,8CH,80H,
8EH.8FH

OB ?0Ht?lHr?2Ht93Hi94H,?5Hf96Hf97Hf?8H,9?Hr?AHt?BH,9CH,7DH,
9EH.7FH

OB 0A0H,0A1H,0A2H,0A3H,0A4H,0A5H,0A6H,0A7H,0A8H,0A7H,0AAH,
OA8H,OACH,OADH,OAEH,OAFH

OB 080H,OB1H,OB2H,OB3H,OB4H,OB5MB6H,OB7H,OB8H,OB9H,OBAH,
0BBMBC»,0BDH,08EH,0BFH

OB OCOH,OC1H,OC2H,OC3H,OC4H,OC5H,OC6N,OC7H,008H,007H,OOAH,
OCBH,OCCH,OCOH,OCEH,QCFH

06 OOOH,ODlH,OO2H,OO3H,OD4NfOD5NrOD6H,0D7H,0D8H,0D?H,0DAH,
ODBH, DOCHiODOH,ODEH,ODFH

OB 0E0H,0ElH,0E2H,0E3H,0E4H,0E5H,0E6H,0E7H,0E8H,aE7H,0EAH,
OEBHiOEOHiOEDHiOEEHiOEFH



DUORD pointer to next device 
if  last device)

I 1 uord offset.
I ! uord segeoent.

Device attribute UORD 
Bit 15 = 1 for chacter devices.

0 for Block devices.

Charcter devices. (Bit 15=1)
Bit 0 = 1 current sti device. 
Bit 1 = 1 current sto device.
Bit 2 = 1 current HUL device. 
Bit 3 = 1 current Clock device.

Bit 13 = 1 for non IBH oachines.
0 for IBIt oachines only. 

Bit 14 = 1 IOCTL control bit.

1 uord.

Device strategy pointer. i 1 uord offset.

Device interrupt pointer. I 1 uord offset.

Device nase field.
Character devices are any valid naoe 

left justified, in a space filled 
field.

B bytes.

i Black devices contain A of units in ;
» the first byte. ?

0476

i

DEVSTART LABEL UORD
0476 C O » •Header for device CON
0476 0488 R 0040 DU AUXDEV.BI0SSE6 iLink to next device
047A 8013 DU S013U •Attributes -  console input

: INT 29H SUPPORT
047C 053C R DU STRATEGY jSrategy entry point
047E 0547 R DU CON IHT Interrupt entry point
0480 43 4F 4E 20 20 20 OB 'COM iDevice nane

20 20

0488 AUXDE'J: •Header for device AUX
0488 049A R 0040 DU PRHDEV,BI0SSES
048C 8000 DU 8000K
048E 053C R DU STRATEGY
0490 0540 R DU AUX HIT
0492 41 55 58 20 20 20 DB -AUX

20 20

049ft PRHDEV: iHeader for device PRH
0490 04AC R 0040 DU TIHDEV.BIOSSES
049E 8000 DU 8000H
04A0 053C R DU STRATEGY
04A2 0553 R DU PRN 1NT
04A4 50 52 4E 20 20 20 DB "PRH

20 20

n
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04AC TIltDEV: iHeader far device CLOCK
04AC 04BE R 0040 DU DSKDEV,BIOSSEG
04BD 8008 DU 8008H
04B2 053C R DU STRATEGY
04B4 055? R DU TItlJHT
04B6 43 40 4F 43 4B 20 DB "CLOCK

20 20

04BE DSKDEV: iHeader far disk devices
D4BE FFFF FFFF DU - l i - l jLast device
0402 2000 DU 2000H ;Is a block device
0404 0530 R DU STRATEGY
0406 0000 E DU DSK.INT
0408 02 DRVtlAX DB 2 iUuiber of Units
040? 07 [ DB 7 DUP (?)

v>
]



04D0 0000 E COHTBL: DU keyjnit ;o - Init.
04D2 05C7 R DU EXIT ;i - Tledia check diet used)
04D4 05C7 R oii EXIT ;2 - Set Bios Paraseter Block (Hot used)
0406 0590 R DU ERRORJ ;3 - Reserved. (Currently returns error)
B4D8 0000 E DU key.in 14 Character read. (Destructive)
04DA 0000 E DU keyjidjn i5 - Character read, (lion-destructive)
04DC 0000 E DU key_st >6 - Return status.
04DE 0000 E DU keyjnjl >7 - Flush Input buffer.
04E0 05FC R DU COILURIT ;8 - Character write.
04E2 05FC R DU COH.URIT -,1 - Character write with Verify.
04E4 05C7 R DU EXIT *10 - Character urite status. (Hot used)
04E6 05C7 R DU EXIT il l - Flush output buffer. (Hot used.)
04E8 05C7 R DU EXIT 112 10 Control.

Q+EA 0507 R AUXTBL: OU EXIT iO _ Init. (Hot used)
04EC 0507 R DU EXIT >1 Tledia check (Hot used)
04EE 0507 R DU EXIT |2 - Get Bias Paraseter Block (Hot used)
04FO 0590 R DU ERRORJ ;3 Reserved. (Returns an error)
04F2 0598 R OU ERROR 2 >4 Character read. (Destructive) *14*
04F4 0580 R DU BOSJXIT ;5 Character read. (Hon-destructive)
04F4 0598 R DU ERROR 2 >6 - Return status. (Hot used) *14*
04F8 0507 R DU EXIT >7 - Flush Input buffer.
04FA 0598 R DU ERR0R.2 i8 - Character write. *14*
04FC 0598 R DU ERRORJ >9 - Character write with verify. *14*
Q4FE 0598 R OU ERR0R.2 ilO - Character urite status. *14*
0500 0507 R DU EXIT il l - Flush output buffer. (Hot used.)
0502 0507 R DU EXIT i 12 10 Control.

0504 0507 R TIUTBL: DU EXIT ;o _ Init. (Hot used)
0506 0507 R OU EXIT il - tledia check (Hot used)
05DS 0507 R DU EXIT ;2 - Get Bios Paraseter Block (Hot used!
0500 0590 R DU ERRORJ i3 - Reserved. (Currently returns an error)
050C 0D73 R DU Till RED ;4 - Character read. (Destructive)
050E 0580 R DU BUS EXIT i5 - (Hot used) returns busy flag.)
0510 0507 R DU EXIT 56 - Return status. (Hot used)
0512 0507 R OU EXIT !7 - Flush Input buffer. (Hot used)
0514 005E R DU Tin URT 18 Character write.
0516 0D5E R DU Tin URT i9 Character urite with verify.
0518 0507 R DU EXIT ilO - Character urite status. (Hot used)
051A 0507 R DU EXIT i l l - Flush output buffer. (Hot used)
0510 0507 R DU EXIT i 12 10 Control.

05 IE 0002 R PRHTBL: DU PRHJNIT ilHIT *5*
0520 0507 R DU EXIT il - (Hot used)
0522 0507 R DU EXIT i2 " Block (Hot used)
0524 0590 R DU ERRORJ i3 Reserved, (currently returns error)
0526 0507 R DU EXIT i4 (Hot used)
0528 0580 R DU BUBJEXIT ;5 (Hot used* returns busy flag.)
052A 0507 R DU EXIT ;6 - (Hot used)
0520 0507 R DU EXIT ;7 (Hot used)
052E 0031 R OU PRH.URT i8 - Character write.
0520 0031 R DU PRH.URT !9 Character urite with verify.
0532 0015 R DU PRII STA ilO “ Character write status.
0534 0507 R DU EXIT il l - (Hot used.)
0536 0507 R DU EXIT i 12 " 10 Control.
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{Define offsets for io date packet

I00AT STRUC
0000 ?? COOLEN DB ? !LENGTH OF THIS COBBAND
0001 97 UNIT OB ? {SUB UNIT SPECIFIER
0002 ?? cno DB 9 {COBBAND CODE
0003 ???? STATUS DU ? {STATUS
0005 08 I DB 8 OOP (?)

??
]

OOOD 9? • I1EDIA DB ? {MEDIA DESCRIPTOR
00QE 959999?? TRANS DO 9 {TRANSFER ADDRESS
0012 ???? COUNT OU ? {COUNT OF BLOCKS OR CHARACTERS
OOU ???? BEGIN OU 9 {FIRST BLOCK TO TRANSFER
0014 IODAT ENDS

0538 00 00 00 00 PTRSAV DO 0 {Strategy pointer save.

Siiplistic Strategy routine for non-nutti-Tasking systei.

Currently just saves I/O packet pointers in PIRSAV for 
later processing by the individual interrupt routines.

053C STRATP PROC FAR

053C STRATEGY:
053C 2E: 8? IE 0538 R ItOV UORD PTR CS:[PTRSAV3,BX
0541 2E: SC 06 053A R MOV WORD PTR CS!EPTRSAV+23»ES
0516 CB RE.INIT: RET {FAR RETURN FOR SYSIN1T CALL

0547 STRATP ENDP

Console interrupt routine for processing I/O packets.

0547 CON TNT:
0547 56 PUSH SI
0548 BE 0400 R BOV SI,OFFSET CONTBL
054B EB 10 JHP SHORT ENTRY

Auxilary interrupt routine for processing I/O packets.

054D AUX IHT:
0540 56 PUSH SI
054E BE 04EA R BOV SI,OFFSET AUXTBL
0551 EB OA JHP SHORT ENTRY

i Printer interrupt routine for processing I/O packets. 
!

0553 PRNJNT:
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0553 56 POSH SI
0554 BE051ER ItOV SI,OFFSET PRHTBL
0557 EB 04 JHP SHORT EHTRY o

Clock interrupt routine for processing I/O packets.

055? TIBJHI:
055? 5i PUSH SI
055A BE 0504 R ttOV SI,OFFSET TIfITBL

; Couon progrei for handling the I/O packet
i processing scheie in tlSDOS 2.0

0550 50 EHTRY: PUSH AX (Save all necessary registers.
055E 51 PUSH CX
055F 52 PUSH OX
0560 57 PUSH 01
0561 55 PUSH BP
0562 IE PUSH DS
0563 06 PUSH ES
0564 53 PUSH BX

0565 2E: C5 IE 0538 R LOS BX,CS:tPTRSAVI jRetrieve pointer to I/O Packet.

056A BA 47 01 nov AL.IBX.UHITJ ;AL -  Unit code.
0560 SA 67 00 ItOV AH.IBX.UEOIAI jAH = Hedia descriptor.
0570 8B 4F 12 no? CX.tBX.COUHTT ;CX -  Contains byte/sector count.
0573 8B 57 14 nov 0X.CBX.BE5IH3 iDX = Starting Logical sector.

0576 ?7 XCH6 DI,AX jHove Unit 6 ttedia into DI tenporarily.
0577 8A 47 02 nov AL.tBX.CnOI jRetrieve Couand type. (1 =) 11)
057A 32 E4 XOR AH,AH {Clear upper half of AX for calculation.
057C 03 FO ADD SI,AX jCoipute entry pointer in dispatch table.
057E 03 FO ADO SI,AX
0580 3C OB cnp AL,11 iVerify that not tore than 11 coaiands.
0582 77 18 JA ERR0R.3 jAh, veil, error out.
0584 ?7 XCHfi AX,01 jHove Unit 6 tledia back where they belong.
05B5 C4 7F OE LES DI,tBX.TRAHS3 ;D1 contains addess of Transfer address.

;ES contains segient.
05B8 OE PUSH CS
058? IF POP DS ,‘Data segient sate as Code segient.
05BA FF 24 JHP ESI] jPerfori I/O packet couand.

k J
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058C BUSJXIT: [Device busy exit.
058C B4 03 tlOV AHJOOOOOllB iSet busy end dune bits,
D58E EB3? JttP SHORT EXIT1

; Coiion errur processing routine.
; AL contains actual error code.
i
; Error » 0= Write Protect violation.
i 1= Unkoun unit.
i 2 = Drive not ready.
i 3= Unknown couand in I/O packet.
; 4= CRC error.
i 5= Bad drive request structure length.
i = Seek error.
; 7= Unknown nedia discovered
i 8- Sector not found.
i 9= Printer out of paper.
i 10= Write fault.
i 11= Read fault.
i 12 
I

= General failure.

0590 ERRORJ:
0590 32 CO m AL,AL ;Write protect violation.
0592 EB 2E JIIP SHORT ERR JXIT
0594 ERRORJ:
0594 BO 01 nov AL,1 IUnknown unit.
0596 EB 2A jt ip SHORT ERRJXIT
0598 ERRORJ:
0598 BO 02 nov ALi2 jDrive not ready.
059A EB 26 j f ip SHORT ERRJXIT
059C ERRORJ:
D59C BD 03 nov ALi3 IUnknown couand in 1/0 packet.
059E EB 22 jn p SHORT ERRJXIT
05A0 ERRORJ:
05A0 80 04 nov AL|4 iCRC error.
05A2 EB IE jn p SHORT ERRJXIT
05A4 ERRORJ:
05A4 BO 05 nov AL,5 iBad drive request structure length.
05A6 EB 1A jn p SHORT ERRJXIT
05A8 ERRORJ:
05A8 BO 06 nov ALi6 jSeek error.
05AA EB 16 jn p SHORT ERRJXIT-
05AC ERRORJ:
05AC 80 07 nov ALi7 IUnknown nedia discovered.
05AE EB 12 jn p SHORT ERRJXIT
0580 ERRORJ:
0580 BD 08 nov AL|8 (Sector not found.
0582 EB OE jn p SHORT ERRJXIT
05B4 ERRORJ:
05B4 BO 09 nov AL[9 (Printer out of paper.
0586 EB OA jn p SHORT ERRJXIT
05B8 ERRORJO:
0588 BO OA nov ALdO iUrite fault.
058A EB 06 jn p SHORT ERRJXIT
05BC ERRORJl:
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05BC BO OB IJOV AL,11 iRead fault.
OSBE EB 02 JHP SHORT ERRJXIT
05C0
05C0 BO 0C

ERR0RJ2:
novi1

AL> 12 fGeneral failure

fall through to ERR.EXIT

05C2 ERRJXIT:
05C2 B4 81 HOV AH)10000001B ;Set error and done bits.
05C4 F9 STC ;Set carry bit also.
05C5 EB 02 jup SHORT EXITl ;Quick way out.

05C7 EX1TP PROC FAR ;Harial exit for device drivers.

05C7 B4 01 EXIT: nov AHiOOOOOOOlB ;Set done bit for nSDOS.
05C9 2E: C5 IE 0538 R EXITl: LOS BX,CS:tPTRSAV]
05CE 89 47 03 nov EBX.STATUSTiAX ;Save operation coiplete and status.

0501 5B POP BX iRestore registers.
0502 07 POP ES
0503 1F POP OS
0504 50 POP BP
0505 5F POP DI
0503 5A POP DX
0507 59 POP CX
0508 58 POP AX
0509 5E POP SI
05DA CB RET (RESTORE REGS AHO RETURN
D5DB EXITP EHDP

o
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0 5 D C 5 0 P U S H A X

0 5 D D 5 1 P U S H C X

0 5 D E 5 2 P U S H D X

0 5 D F 5 7 P U S H 0 1

0 5 E 0 5 5 P U S H D P

0 5 E I I E P U S H D S

0 5 E 2 D 6 P U S H E S
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0 5 F 3 I F P O P O S

0 5 F 4 5 D P O P B P

0 5 F 5 5 F P O P 0 1

0 5 F 6 5 A P O P D X

0 5 F 7 5 9 P O P C X

0 5 F 8 5 8 P O P A X

0 5 F 9 5 E P O P S I

0 5 F A C F I R E T
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0 5 F B I H T  T R A P :
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Console output routine.

05FC
05FC 8B F7

CON UR1T: 
ItOV SI,01 (Get destination to source.

05FE
05FE 26: AC

CON.VRIl:
LOOS BYTE PTR ES:ESII

0600 51 PUSH CX
0601 E8 07C0 R CALL COHOUT (Call ansi driver.
0604 59 POP CX
0605 E2 F7 LOOP C0NJRI1 (Keep going until user buffer through.
0607 EB BE JHP EXIT



;AHSI Info and routines. ANSI driver iipteiented as a finite state autoiata 
;Ihis ANSI driver translates the ANSI standard escape sequences into the 
;HCR DECISION NATE 5 escape sequences. DN 5 sequences are also supported.
;This is not a full inpleientation of ANSI, but rather a nininal inpleientation 
i which iiplenents all of the necessary ANSI functions.

= 0008 POSCOR EDIT 8 iCRTPIN ESC FOR CURSOR POSITIONING
= 00 IB ROUS E01I 24 {SCREEN HI6HT
= 0050 SUIDTH EDO 80 {SCREEN UIDTH
= 00 IB ESC EBU 1BH {Escape character used in this inpleientation.
0409 00 IHTTYPE OB 0 {INTERRUPT TTPE FUG FOR INT 29H HANDLER
060A 0000 RAOOR DU 0 {ADDRESS OF ROUTINE REBUESTIHS DATA
OdOC EB NOHJlTT OB OEBH {H0N0CHR0HE CRT DEFAULT ATTRIBUTE »1«
OdOD 40 HONO.COLOR OB M l’ {NOHOCHRONE OR COLOR FUG -  DEFAULT HOHO

{ ACCORDINGLY »13»
OdOE 00 BEJ6 OB 0 {BIT 0 - )  BACKGROUND DEFINED 

{ BIT 1 - )  FOREGROUND DEFINED »13»
OdOF 00 OREO OB 0 {DATA REQUEST FLAG
DdlO 0000 SAVCRTPARB OU 0 {SAVE / RESTORE CURSOR P0SITI0H »2«
0dl2 00 STRINSF OB 0 {String flag
OdlS 091E R CHTRANS DU OFFSET SECREO {FIRST SETUP CRTACTTBL «4»
DdlS 07C5 R STATE DU ST1 {Current ANSI character state.
0417 0419 R PRNPHT DU PARTIS {Current parameter pointer.
0419 0100 C PARTIS OB 25d DUP(O) TAllou fur up to 257 parameters.

00
1

0719 00 LASTPRH DB 0 {Uith this being the last one.
D71A AO C LINBUF DB 140 DUPC ') {BUFFER FOR CRTPIN

20
I

CRT PARANETER BLOCK

07BA OD CRTPARB DB 0 {COLUHN
07BB 00 DB 0 {ROU
07BC E8 DB 0E8N {ATTRIBUTE
07BD DO DB 0 {ESCAPE CODE BYTE
07BE 00 DB 0 {FREQUENCY
07BF 00 DB 0 {TONE LEHGTH

M S
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ANSI console output driver.

0700 BF 0615 R CONOUT: 110V 01,OFFSET STATE Retrieve current ansi state.
0703 FF 25 JHP TDI3 iJuip to it.

State one (1).
Loots Tor an Escape character.

0705 30 IB STl: CtIP ALtESC (See if this the first character is ESC.
0707 74 03 JZ ST 12 iHo, treat as regular character output.
070? E9 0897 R JHP 0UTCTR !OUTPUT THE CHARACTER
07CC 07 05 0701 R ST 12: nov U0RD PTR IDIT,OFFSET ST2 iYes, setup state two.
0700 03 RET

State two (2).
Looks for the V  character.

07D1 30 5B ST2: cup AL,'[' iSee if a valide state two.
07D3 74 03 JZ ST21 jSKIP IF '1'
0705 E? 086B R JHP ESCN0NA ;Ho, test non.ANSI ESC seauence
0708 BB 0619 R ST21: nov BX,OFFSET PARHS ;Yes, get paraieter pointer.
07DB 8? IE 0617 R nov HORO PTR [PRHPNTI,BX jSetup in pointer index.
070F 07 07 0000 nov UORD PTR [BXJ,0 Jdear first entry.
07E3 07 05 07E8 R nov UORO PTR CDU,OFFSET ST3;Setup for state three.
07E7 03 RET



State three (3).
Entered one or lore tines tor paraneter passing.

07E8 F< 06 0612 R 22 SI3: TEST STRIHSF,'-' ITEST IF STRIH6 PROCESSIHG
07ED 7504 JHZ ST31 i JUHP IF STRIHS FLAG SET
07EF 3C3B «IP AL,T (Look for decinal 4 seperator.
07F1 74 13 JZ ST3C iFall throogh if not "I"
07F3 3C22 5T31: CUP AL,"' ;Laok for string separator.
07F5 7527 JHZ ST3A (Ho check phase A
07F7 3006 0612 R XOR STRIH6F,AL iToggle string flag
07FB 8406 0612 R TEST STRIHSF,AL !
07FF 7504 JHZ ST3RET
0801 FF OE 0617 R OEC HORO PTR 1PM1PHT3 (Adjust pointer at end of string.
0805 C3 5T3RET: RET
0804 FF 06 0617 R ST3Ci IHC WORD PTR IPRnPHTl ;YeS( incr. pointer to next paran.
080A B80719 R nov AX,OFFSET LASTPRH (Check for outside paraneter list.
0800 3906 0617 R CIIP CPRnPHT],AX
0811 74 03 JBE RETST3 ;Yes,i proceed uith next paraneter.
0813 A30617 R nov [PRnPHTl.AX ;Ho, treat as extentsion to old.
0816 883E 0617 R RETST3: ADV DIiCPROPHT] (Setup for next paraneter.
081A C6 05 00 nov BYTE PTR 1013,0 (Pre-Initialize it to zero.
0810 C3 RET

State three A (3A).
Check for a ascii digit.

081E F6 06 0612 R 22 ST3A: TEST STRIHGF,"' [TEST IF STRIHS PROCESSIHG
0823 75 17 JHZ ST3B ; JUHP IF THRU
0825 3C 30 cnp AL,'0' (Check for ASCII digit.
0827 72 IE JB ST3D (Ho, check for seconday connand character.
0829 3C 39 cnp AL,*9* ;Still checking for ASCII digit.
DB2B 77 1A JA ST3D ;Hu, it aust he a secondary.
0820 2C 30 SUB AL,*0' [Convert to binary.
082F 8B 3E 0617 R nov DIilPRHPHTJ ;Get the current paraneter pointer.
0833 86 05 XCHG c o n ,  A L ;Get existing 4.
0835 B4 OA nov AH, 10 (Scale by 10.
0837 F6 E4 nuL AH
0839 00 05 ADD 1013,AL ;Add to neu digit.
083B C3 RET

State three B (3B).
Hasn't a ascii digit) so check for string flag and secondary coonand.

083C 88 3E 0617 R ST3B: nov 01,CPRnPHT] ,’GET POIHTER TO PAROS
0840 88 05 nov BYTE PTR 1013,AL iStore character in PARtlS
0842 FF 06- 0617 R IHC HORO PTR 1PRHPHT3 land nave pointer.
0846 C3 RET
0847 C7 05 07C5 R ST3D: nov 1013,OFFSET ST1 (Preset STATE to state 1 just in case.
084B 8B OE 0617 R nov CX,tPRtlPKT3 |CX = CURREHT POIHTER VALUE
084F BF 0618 R nov 01,OFFSET PARnS-1 |Get pointer to start of paraneters.
0852 89 3E 0617 R nov EPRItPHT3,DI ;Save it in Paraneter pointer.
0856 BF 023A R nov 01,OFFSET CnDTABL-3 ;6et start of Secondary connand table.

Ü
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0859 83 C7 03 ST3B1: A00 01,3 (Update Couand table pointer.
D85C 80 3D 00 citp BYTE PTR CDIliO (Check for end of table.
085F 75 03 JNZ ST3B2 (No, continue processing.
0861 EB 36 90 jup OUTCTR ;Yes> treat as regular character.
0866 3A 05 ST3B2: CUP AL,ton (Check for valid., couand.
0866 75 Fl JNZ ST3B1 (Ho, keep checking.
0868 FF 65 01 JHP CDI+1] (Yes, transfer to that secondary couand

NON ANSI ESCAPE SEQUENCE

086B ESCN0NA: (AL=CHARACTER
086B F6 06 060F R FF TEST DREO.OFFH (SEE IF ANY SEQUENCE PENDING
0870 75 20 JNZ PASSCH (PASS BYTE TO REQUESTING ROUTINE
0872 8B 0E 0285 R nov CXiETBLENT ;CX=NUHBER OF ESCAPE TABLE ENTRIES
0876 B8 0287 R nov BX,OFFSET ESCTBL (BX POINTS TO ESC TABLE
0879 3A 07 ESCN0H: CItP AL.CBXI (SEARCH FOR CORRESPONDING ENTRY
087B 75 09 JNZ ESCFAL (NO HATCH THIS TINE
0870 C7 06 0615 R 086B R nov STATE,OFFSET ESCNONA (NON ANSII ESCAPE SEQUENCE
0883 FF 67 01 JHP CBXtll (HATCH FOUND EXIT TO CORR. ROUTINE
0886 83 C3 03 ESCFAl: ADD BX,3 (BUMP POINTER TO HEXT ENTRY
0889 E2 EE LOOP ESCNON (LOOP UNTIL TABLE ENDS
088B C7 06 0615 R 07C5 R nov STATE,OFFSET ST (RETURN TO STATE 1
0891 C3 RET (ESCAPE FUNCTION NOT IHPLEHENTEO

0892 BF 060A R PASSCH: nov 01,OFFSET RADDR (RADDR CONTAINS REQUESTERS AODRESS
0895 FF 25 jn p t o n (PASS THE CHARACTER IN AL

i CHARACTER OUTPUT ROUTINE

0897 OUTCTR: ; *i* *2*
0897 30 20 CUP AL,1 ’
0899 72 0C JB CCNTCH (CHARACTERS ( 20H ARE CONTROL CHARACTERS
089B FF 16 0613 R CALL TCHTRANSI (TRANSLATE CHARACTER >= 20H
089F 86 C8 XCHO CL,AL (CRTPIH NEEDS THE CHARACTER IN CL
08A1 BB 07BA R nov BX,OFFSET CRTPARB (POINTER TO CRT PARAHETER BLOCK
08A6 E9 OEBA R JHP HIP.OUT (HIGH SPEED ENTRY OF CRT PIH
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SEARCH CONTBL FOR SINGLE BYTE CONTROL FUNCTION

08A7 CCHTCN:
Q8A7 SB OE 0245 R nov CX,CTABLEN (CX=LEHGTH OF CONTBL
OBAB BB 0267 R KOV BX,OFFSET COtlTBL;POINTER TO COfITBL
D8AE 3A 07 CNT: CUP ALfBYTE PTR CBXI
D8BD 74 06 JZ CNTFD iJHP IF HATCH FOUND
08B2 83 C3 03 ADD BX,3 (HOVE POINTER TO NEXT ENTRY
08B5 E2 F7 LOOP CHT (LOOP TILL HATCH OR END OF TABLE
08B7 C3 RET (RET IF NOT IHPLEflENTED

08B8 CNTFD:
0868 FF 67 01 JUP CBX+1I (START PROCESSING

! CHARACTER TRANSLATION ROUTINE

08BB CHRTRN:
08BB 8A 16 0000 E nov DLilanguage (DL=LANGUAGE CODE FROH KBD DRIVER
08BF 80 FA 32 CUP DL,32H (TEST FOR HEBREW
08C2 74 54 JZ HEBREW (JUNP IF TRUE
08C4 BB 02B4 R nov BX,OFFSET CRTTBL (POIHTER TO CRT TRANSLATION TABLE
08C7 F6 C2 10 TEST DL,10H (SEE IF COUNTRY GROUP I
OBCA 74 OC JZ NOTI ( JUHP IF HOT
08CC 80 FA 12 COP DL.12H (SET 12H TO 05H
08CF 75 02 JNZ HOTII (SKIP IF NOT 12H
03D1 B2 15 nov DL.15H (12H AND 05H ARE THE SAKE
0803 80 F2 10 NOTH: XOR DL,10H (OTHERS OF 1XH SÄHE AS CORR..OXH
0806 EB 1A j u p SHORT LANT (EXIT ..LANGUAGE CODE CONVERTED
0808 F4 02 20 NOTI: TEST DLi20H (SEE IF COUNTRY GROUP II
OSDB 74 15 JZ LANT ( EXIT IF NOT
08DD 80 FA 22 cnp DL,22H (HAP 20H AND 21H TO 08H
08E0 73 04 JNB GR21 (JUHP IF 22H OR GREATER
08E2 B2 08 nov DL,08H
0EE+ EB OC Jnp SHORT LANT
08E6 GR21:
08E6 75 04 JNZ GR22 (JUHP IF ABOVE 22H
0SE8 B2 02 nov OL,02H (HAP 22H TO 02H
08EA EB 06 JUP SHORT LANT
08EC GR22:
08EC 80 C2 06 ADD DL, 4 (HAP 23H .. 27H TO 09H .. ODH
08EF 80 E2 OF AND DL.OFH

DL CONTAINS TRANSLATED LANGUAGE CODE NON

08F2 FE CA LANT: DEC DL (SETUP POINTER TO ASSOC. COUNTRY TABLE
08F4 78 08 JS LPÜ1SET
ÖBF4 32 ED XOR CH,CH
08F8 8A OF nov CL,BYTE PTR CBXI (HOVE POIHTER BY THE VALUE FOUND IN TABLE
D8FA 03 D9 ADD BX,CX
08FC EB F4 JNP SHORT LANT (LOOP TILL LANGUAGE FOUND
08FE SA OF LP01SET: NOV CL,BYTE PTR CBXI (CL=LENGTH OF COUNTRY TABLE
0900 B5 00 nov CH,0 (CX=LEHGTH HON
0902 FE C9 DEC CL
0904 DO E9 SHR CL,1 «LEH6TH-D/2 = HUnBER OF ENTRIES
0906 43 INC BX (CBXI = POINTER TO FIRST ENTRY
0907 SETACTTBL:
0907 BF 0376 R nov DI,OFFSET CRTACTTBL-20H
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090A 8A 17 nov DL,BYTE PTR EBX3 iSET POINTER INTO CRTACTTBL
09DC B600 nov DH,0
090E 03FA ADO DI,DX
0910 43 IHO BX iCBX3 = TABLE POINTER FOR THIS BYTE
0911 8A27 nov AH,BYTE PTR CBX3 iTRANSLATED CHARACTER
0913 8825 nov BYTE PTR CDI3,AH
0915 43 IHO BX [HOVE POINTER TO HEXT ENTRY
0910 E2EF LOOP SETACTTBL iLOOP TILL ALL REQUIRED CHANGES HADE
0918 C7OS 0013 R 09IE R HEBREU: nov CHTRANS,OFFSET SECREO jSET TRANSLATION ROUTINE ADDRESS«10*

! CRTACTTBL SETUP NOU

09 IE SECREQ:
09 IE F4 00 0000 E 02 TEST flag_buf,02H iTEST HEBREU ACTIVE »10»
0923 7505 JHZ HEBJCTIVE iJUnP IF  ACTIVE «10»
0925 BB0370 R nov BX,OFFSET CRTACTTBL-20H ;20H HAPPED TO TABLE OFFSET 00
0928 07 XLAT jtBX+AL] - )  AL
0929 C3 RET iTRANSLATED CHARACETR IN AL
092A HEB_ACT1VE:
092A 3000 cnp AL.OOH {CHARACTER CODES OOH TO 7AH ARE TRANSLATED

; TO OOH TO IAH ACCORDINGLY «10»
092C 7200 JB HEB JOT ;JUnP IF ( OOH «10»
092E 307A cnp AL,7AH {TEST FOR ) 7AH *10»
0930 77 02 JA HEB JOT iJUHP IF ) 7AH «10«
0932 2000 SUB AL,OOH {FOR AL = OOH TO 7AH SUBTRACT OOH *10*
0934 HEB JOT:
0934 03 RET

»
1 *10»

{
; Get binary 
1

paraieter froi storage and return a one i f  = 0

0935 ES0942 R GETONE: CALL GETPARH {Get paraieter fori list.
0938 OA 00 OR AL,AL {Verify for non-zero.
093A 7502 JNZ GETRET {Good, then return to caller.
093C FE CO INC AL {Bad, late it at least a one.
093E 98 GETRET: CBU {Sign extend AL.
093F 8BC8 nov CX,AX {Copy of it  to CX.
0941 03 RET

0942 FF 00 0017 R GETPARn:IHC WORD PTR LPRnPHTI {Increient paraieter pointer.
0940 8B3E 0017 R GOTPARN.-nOV DI,EPÄHPNT3 {Get paraieter pointer.
094A BA05 nov AL,EDIT {Get paraieter value.
094C 03 RET



Cursor Positioning routines.

094D B3 41 COU: nov BL,’6' {Cursor up.
094F EB 06 JHP SHORT CURPOS
0951 B3 42 CUD: MOV BLf’B1 {Cursor down.
0953 EB 06 JHP SHORT CURPOS
0955 B343 CUF: MOV BLi'C iCursor forward.
0957 EB 02 JMP SHORT CURPOS
0959 B3 44 CUB: nov BL,'D' ■Cursor back.

095B E8 0935 R CURPOS: C6LL GETONE iGet nuiber of positions to love into CX.
095E 61 07B6 R nov AXiUORO PTR CRTP6RB (Get current cursor position

; AL=COLUHN..6H=R0U
0961 80 FB 41 cnp BL,'6' {Cursor up
0966 75 15 JNZ CDOUN
0966 26 E l CUPl: SUB AH,CL
0968 73 02 JNB CNOVEEX iOK..NEU POSITION ON SCREEN
0966 32 E4 X0R AH, AH {STOP ON LINE 1..NO SCROLLING
096C CnOVEEX: jSET UP CRTP6RB AND CALL CRTPIrt
0960 63 07B6 R nov UORD PTR CRTP6RB.AX {SET NEU COLUMN AND ROU
096F C6 06 07BD R 08 nov CRTP6R8+3,P0SCUR ;POSCUR=POSITION CURSOR ONLY (08H)
0974 BB 07B6 R CHTC1B: nov BX,OFFSET CRTP6RB ;BX=POINTER TO CRTP6RB
0977 E8 0E58 R C6LL CRTPin {EXECUTE CURSOR POSITIONING
097A C3 RET

097B SOFB 42 cdoun: cnp BL,‘B’ {Cursor down
097E 75 OB JNZ CFORU {SKIP IF NOT
0980 02 E l 600 AH.CL {SEE IF UE REACH LOUER SCREEN BOUNDARY
09B2 80 FC 18 cnp AH,RONS iUE STOP AT BOTTOM LINE (25)
0985 7E E5 JNG CNOVEEX {EXECUTE IF NOT BELOU BOTTOH LINE
0987 B4 18 nov AH.ROUS { ELSE FORGET REST OF COUNT
0989 EB E l JHP SHORT CNOVEEX { SET CURSOR TO BOTTOH LINE

098B 80 FB 43 CFOR«: cnp BL,'C’ {Cursor forward
098E 75 06 JNZ CBACK
0990 02 CI ADD AL,CL {CURSOR F0RU6RD
0992 3C50 cnp AL.SUIDTH {SEE IF HOVE UOULD GO TO OUTSIDE SCREEN
0994 72D6 JB CNOVEEX ! NO..HOVE
0996 BO4F nov 6L,SUIDTH-1 ! YES..STOP AT LAST COLUHN
0998 EB 02 JMP SHORT CNOVEEX {HOVE NOU

0996 26 CI CBACK: SUB AL, CL {Cursor back
099C 73 CE JNB CnO V E E X {HOVE IT IT’S UITHIN LINE
099E 32 CO XOR AL,AL { ELSE SET TO FIRST COLUHN
0960 EB C6 JHP SHORT CNOVEEX
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R1KG THE BELL

09A2 BELL:
09A2 Bl 07 nov CL,7 JBELL CODE
09A+ E8 0000 E CALL kbcLoul iHANDLED BY KEYBOARD DRIVER
0 ?« 03 RET

; NON DESTRUCTIVE BACKWARD SPACE

09A8 BACKSP:
09A8 Al 07BA R nov AX.UORD PTR CRTPARB !AL=COLUMN..AH=ROU
opab FE 08 DEC AL
Q9AD 79 0A JHS BKSPl ;JUHP IF NOT TO PRECEDING- ROU
09AF FE CO DEC AH iCHANGE ROU
09B1 79 00 JHS BKSP2 UUnP IF NOT BEYOND TOP OF SCREEN
09B3 32 EL XOR AH,AH i ELSE SET ROU 0
09B5 EB 02 JHP SHORT BKSPl
D9B7 BO OF BKSP2: HOV AL.SUIDTH-l ;CURSOR TO END OF LINE
09B9 EB Bl BKSPl: JHP CnOVEEX JSET CURSOR

! LINEFEED

09BB LINEFD:
B9BB Ci Oi 07BD R OB nov CRTPARB«,OBH iLINE FEED ESC CODE FOR CRTPin
D9CD EB B2 jn p CNTC1B ;SEND ESCAPE CODE

1 REVERSE L1HEFEE0

09C2 RLF:
D9C2 Al 07BA R nov AXitlORD PTR CRTPARB
0905 Bl 01 nov CL,1 ;CURSOR ONE LINE UP
09C7 32 CO XOR AL,AL iRETURN TO COLUHN ZERO
0909 EB 9B JHP CUP1

! NON DESTRUCTIVE FORWARD SPACE

09CB HOFS:
09CB Al 07BA R nov AX.UORD PTR CRTPARB
09CE FE 00 INC AL iCOLUHN +1
0900 30 50 CNP AL.SUIDTH iTEST IF BEYOND SCREEN
09D2 73 02 JNB N0FS1 ? IF YES..JUMP
0900 EB 96 JHP CHOVEEX iSET CURSOR
09D6 EB E3 HOFSi: JHP LINEFD iPERFORN LINEFEED

i CARRIAGE RETURN

0908 CARRET:
0908 Al 07BA R nov AX.UORD PTR CRTPARB
090B 32 00 XOR AL,AL ,-SET COLUMN 0
0900 EB 8D JHP CHOVEEX i SET CURSOR



; HOHE CURSOR

09DF VHOKEi
09DF 33 CO XOR AXiAX [COLUHN 0 ROH ZERO
09E1 EB 89 JHP CHOVEEX [SET CURSOR

; SET HALF IHTEHSITY

09E3 SHALFJHT:
09E3 F4 04 040C R 04 TEST H0N_ATT,04H iSEE IF HALF INTENSITY ALREADY SET
D9ES 75 41 JHZ S.STAT1 iJUHP IF TRUE
09EA 80 OE 040C R 04 OR HON ATT.04H {SET HALF INTENSITY FLAG
09EF 80 3E 0400 R 43 CftP HOHO.COLORt'C’ {TEST FOR COLOR CRT
09F4 75 19 JHZ SHALFl IJUHP IF NOT

! COLOR CRT

09F4 REACJI:
09F4 F4 04 04DC R 01 TEST H0H_ATT|01H {TEST FOR INVERSE ACTIVE
09FB 75 1A JHZ SHALFBG iJUHP IF TRUE
09FD F4 04 07BC R 04 TEST CRTPARB+2,04H {TEST FOR RED ALREADY SET IN FG
DAD2 74 03 JZ SHALF2 {JUHP IF HOT
OAD4 EB 25 90 JHP S.STAT1 [RETURN TO STATE1 NO ACTION
0AD7 SHALF2:
0A07 80 OE 07BC R 05 OR CRTPARB+2j05H [SET REO FG BIT + HALF INTENSITY
OAOC E9 0CF1 R JHP RETSTAT1 [SET ATTRIBUTE AND RETURH TO STATE1
OAOF SHALFl:
OAOF 80 OE 07BC R 04 OR CRTPARB+2.04H [SET HALF INTENSITY FOR HONOCHROHE
0A14 E9 0CF1 R JHP RETSTAT1
DA 17 SHALFBG:
0A17 F4 04 07BC R 20 TEST CRTPARB+2.20H [TEST FOR RED IN BG
OA1C 74 00 JZ S.STAT1 [JUHP IF RED SET
QA1E 80 24 07BC R DF AHO CRTPARB+2 f ODFH [SET RED BIT IN BG
0A23 80 OE 07BC R 01 OR CRTPARB+2,01H [SET HALF INTENSITY
0A28 E9 0CF1 R JHP RETSTAT1

i SET STATE 1 AGAIH

DA2B S.STAT1:
OA2B C7 04 0415 R 07C5 R HO0 STATE,OFFSET ST1
0A31 C3 RET

! RESET HALF IHTEHSITY

QA32 RHALFJHT:
0A32 F4 04 040C R 04 TEST H0N_ATT,04H [TEST FOR HALF INTENSITY ACTIVE
0A37 74 F2 JZ S.STAT1 [ NO ACTION IF NOT
0A39 80 24 040C R FB AHO HON_ATT,OF8H [RESET HALF INTENSITY FLAG
0A3E 80 3E 0400 R 43 CHP HONO.COLOR.'C' [TEST FOR COLOR CRT
0A43 74 08 JZ RHALFC [ JUHP IF TRUE

! HOHOCHROHE CRT

0A45 RHALFl:
0A45 80 24 07BC R FB AHO CRTPARBt2,0FBH [RESET HALF INTENSITY IH ATTRIBUTE
OA4A E9 0CF1 R JHP RETSTAT1 [EXEC SETTIHG
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I COLOR CRT

SAID RHALFC:
OA+D FA DA 07BC R 01 TEST CRTPARB+2.01H ITEST FOR HALF INTENSITY ACTIVE
0A52 74 07 JZ S.STAT1 f IF ZERO - >  NO ACTION
OAST 80 2A 07BC R FE AND CRTPARB+2.0FEH iRESET COLOR HALF INTENSITY BIT
0A5? FA DA OAOC R 01 TEST H0N_ATT,D1H JTEST FOR INVERS ACTIVE
0A5E 74 E5 JZ RHALF1 i IF ZERO HALF INTENSITY NAS NOT ACTIVE

i INVERSE IS ACTIVE

OAiO 80 OE 07BC R 20 OR CRTPARB+2.20H iRESET RED BACKGROUND
0A65 E? 0CF1 R JltP RETSTAT1 ,-ACTIVATE ATTRIBUTE

SET INVERSE VIDEO

0AA8 SINV VIDEO:
0AA8 FA OA OAOC R 01 TEST H0N_ATT,01H ITEST FOR INVERS ACTIVE
OAAD 75 BC JNZ S.STAT1 iJUHP IF TRUE - )  HO ACTION
OAAF 80 OE OAOC R 01 OR H0N_ATT|01H iSET INVERS FLAG
0A74 8D 3E OAOD R 43 cup HOHO.COLOR.'C' ITEST FOR COLOR CRT
0A79 75 OA JHZ SINV.VIDl IJUHP IF HONOCHROHE

i COLOR CRT

0A7B E8 OAAA R CALL REV.COLOR 1EXCHANGE FG BG
0A7E E9 0CF1 R JHP RETSTATI 1ACTIVATE ATTRIBUTE
0A81 SINV VIDl:
0A81 80 OE 07BC R 01 OR CRTPARB+2,01H ISET INVERS BIT FOR HONOCHROHE CRT
0A8A E9 0CF1 R JJ1P RETSTAT1 JACTIVATE ATTRIBUTE

; RESET INVERS VIDEO

0A8? RINV VIDEO:
0A89 FA OA OAOC R 01 TEST H0N.ATT.01H ITEST FOR INVERS ACTIVE
0A8E 74 9B JZ S.STAT1 I JUHP IF NOT ~ >  NO ACTION
0A90 80 2A OAOC R FE AND H0N.ATT.0FEH 1 RESET INVERSE FLAG
0A95 80 3E OAOD R 43 CAP HONO COLOR, *C* ITEST FOR COLOR CRT
0A9A 75 OA JNZ RINV.VIDl IJUHP IF HONOCHROHE

I COLOR CRT

0A9C E8 OAAA R CALL REV.COLOR 1 EXCHANGE FG BG
0A9F E9 0CF1 R JHP RETSTAT1 1ACTIVATE ATTRIBUTE
0AA2 RINV VIDl:
0AA2 80 2A 07BC R FE AHD CRTPARB+2.0FEH IRESET INVERSE BIT FOR HONOCHROHE
0AA7 E9 0CF1 R JHP RETSTAT1 1ACTIVATE ATTRIBUTE

SUBROUTINE REVERSING FOREGROUND AND BACKGROUND COLOR

OAAA REV.COLOR:
OAAA AO 07BC R nov ALtCRTPARB+2 |AL=ATTRIBUTE
DAAD- BA ED nov AH.AL ICOPY TO AH
OAAF 80 E4 EO AND AH.OEOH 1 SEPARATE BG COLOR BITS
0AB2 DO EC SHR AH, I
0AB4 DO EC SHR AH, 1
DABA DO EC SHR AHrl |B6 BITS IH FG POSITION HON
DABS 24 1C AND ALiQlCH 1 SEPARATE FG COLOR BITS
OABA DO EO SNL AL.l
OABC DO EO SHL AL.l



OABE DO EO SHL ALfl iFG BITS IN BG POSITION NOB
OACO OA C4 OR AL.AH iAL HOLDS BOTH HOB
0AC2 34 FC XOR ALrOFCH [REVERSE THEN
0AC4 SO 26 07BC R 03 AND CRTPARB+2.03H
OAC? 08 06 07BC R OR CRTPARB+2.AL
OACD 03 RET

i SET BLINKING

DACE SBLINK:
OACE 80 OE 07BC R 02 OR CRTPARB+2.02H [SET BLINKING
0AD3 E9 OCF1 R JIIP RETSTAT1 [ACTIVATE ATTRIBUTE

[ RESET BLINKING

0AD6 RELINK:
0AD6 80 26 07BC R FO AND CRTPARB*2,CFDH [RESET BLINKING
OADB E9 0CF1 R JHP RETSTAT1 [ACTIVATE ATTRIBUTE

ERASE TO END OF SCREEN

OADE BLEOS:
OADE C6 06 07BD R 02 NOV CRTPARBt3,2
0AE3 E? 0B7E R JHP SESC

[ INSERT LINE

DAE6 INSLIN:
0AE6 C6 06 07BD R 04 NOV CRTPARB+3,4
OAEB E? 0B7E R JHP SESC

[ DELETE LINE

OAEE DELLIN:
QAEE C6 06 07B0 R 05 tiov CRTPARB+3,5
0AF3 E? 0B7E R JHP SESC

[ INSERT CHARACTER

0AF6 ICHR:
0AF6 C6 06 07BD R 06 HOV CRTPARB+3,4
OAFB E9 0B7E R JHP SESC

[ DELETE CHARACTER

OAFE DCHR:
OAFE C6 06 07B0 R 07 HOV CRTPARB+3,7
0B03 EB 79 90 JHP SESC

o
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POSITION CURSOR

0B 06 P O S I T :
QBD6 06 0 6  0 6 0 F  R  F F (10V D R E O . - l ( S E T  D A T A  R E O U E S T  F L A G

D B D E C 7  06 D6 D A R  O B 1 2  R nov R A D D R ,O F F S E T P O S C l  j R E O U E S T E R S  A D D R E S S
OB 1 1 C3 R E T
0 B 1 2 P O S C l :
0 B 1 2 2 C  20 SUB A L .2 0 H I R O N  1  T R A N S L A T E D  T O  Z E R O  A . S . O .

O B  14 3 C  1 ? cup A L ,R 0 U 5 + 1 i T E S T  F O R  O U T  O F  R A N G E

OB 16 7 3  03 J N B P 0 S 1 (  j u n p  I F  O U T

0 B 1 B A 2  0 7 B B  R nov C R T P A R B U . A L i S E T  N E U  R D U

0 B 1B C 7  0 6  06 00  R  0 B 2 2  R P 0 S 1 : nov R A D D R ,O F F S E T P 0 S C 2  J R E O U E S T E R S  A D D R E S S

0 B 2 1 C3 R E T

0 B 2 2 2 C  20 P 0 S C 2 : S UB A L .2 0 H iC O L U H H  1  T R A N S L A T E D  T O  Z E R O  A . S . O

0 6 24 3 C  50 cup A L i S H I D T H i T E S T  F O R  O U T  O F  R A N G E  C O LU H H

0B26 7 3  03 J N B P0 S 2 (  J U N P  I F  O U T

DB28 A 2  0 7 B A  R nov C R T P A R B i A L i S E T  N E U  C O L U H H

0 B 2B C6 0 6  0 6 0 F  R  00 P 0 S 2 : nov D R E O iO i C L E A R  D A T A  R E Q U E S T

0B 30 C 6  06 0 7B D  R  OS nov C R T P A R B + 3 ,8 i P O S l T l O N  C U R S O R  A N D  V A L I D  A T T R I B U T E

0B 35 E B  4 7  90 jup S ES C

( S E T  t  R E S E T  R E V E R S E  V I D E O  A N D  B L I N K I N G

0B 3 8 R E V E R S E :
0 B 3 S 06 0 6  0 6 0 F  R  F F nov D R E 8 . - 1 i S E T  D A T A  R E O U E S T

DB3D C 7  06 0 6 0 A  R  0 B 4 4  R nov R A D D R ,O F F S E T  R V O  ;  A N D  R E Q U E S T E R 'S  A D D R E S S

0 B 4 3 03 R E T
0 B 4 4 3 0  30 R V O : c n p A L , ' 0 '

0 B 4 6 7 5  08 J N Z R V 1 i J U n P  I F  N O  R E S E T  O F  T H I S  F L A G

0 B 4 8 E 8  0 A 3 ?  R C A L L R I N V .V 1 0 E 0 i R E S E T  I N V E R S E  V I D E O
0B4B E S  O AD 6  R C A L L R B L I N K ( R E S E T  B L I N K I N G

D B 4 E E B  10 J H P  S H O R T R V E
0 B50 R V 1 :
0 B50 3 0  3 2 c n p A L , ' 2 ' ( B U N K I N G  T O  S E T  ?
0 B 5 2 7 5  05 J N Z R V 2 ( J U N P  I F  N O T

0 B 5 4 E 8  O A C E  R C A L L S B L 1 N K ( S E T  B L I N K I H 6
Q B 5 7 E B  0 7 j n p  S H O R T  R V E
0B 5 ? R V 2 :

0B 5 ? 30 34 c n p A L ,  * 4 ' (U O U L D  B E  S E T  F L A G
0B5B 7 5  03 J N Z R V E ( N O  A C T I O N  I F  H O T  ' 4 '
0B5D E 8  0 A6 8 R C A L L S I N V  V I D E O ( S E T  I N V E R S E  V I D E O
0B6O 0 6  06 0 6 0 F  R  00 R V E : nov D R E Q ,0 ( C L E A R  D A T A  R E Q U E S T
0 B 6 5 E 9  0 C F 1  R J H P R E T S T A T 1 ( S E T  S T A T E  1  A G A I N

»
; Direct cursor positioning routine.

0B6S EB 0935 R CUP: CALL GETONE (Get X position.
0B6B FE 08 DEC AL
0B6D 8A FO nov OH.AL (Save in OH.
0B6F EB 0935 R CALL GETONE ;6et Y position.
0872 FE CS DEO AL
0B74 8A E6 nov AH.DH (AH-ROU, AL=COLUHH
0B76 E9 096C R JHP CHOVEEX (POSITION CURSOR



} Erase all
t

of screen.

067? C4 06 07BD R 81 EO: NOV CRTP6RB+3|81H fCLEAR SCREEN ANO SET ATTRIBUTE

i SEND ESC SEQUENCE TO CRTPIH

OB7E BB 0766 R SESC: NOV BXiOFFSET CRTPARB ;BX=POIHTER TO CRT PARAMETER BLOCK
0B81 07 06 0615 R 07C5 R NOV STATE,OFFSET ST1 fSET STATE 1 AGAIN
0B87 E? 0E58 R JNP CRTPIN iPERFORH FUHCTION

i Erase 
i

all/part of a line.

0B8A C6 06 07BD R 03 EL: NOV CRTPARB+3,3 ■ERASE TO END OF LINE
0B8F EB ED

•1
JNP SHORT SESC iPERFORN FUNCTION

Special video nodes.

0B71 81 E? 0618 R SGR: SUB CX,OFFSET PARHS-1 iCX NOH HOLDS NUHBER OF PARAHETERS
0B95 E8 0962 R SGRXi CALL 6ETPARH iGet trinary connand type.
0B78 3C 00 CHP AL,0 iTEST FOR RESET ALL ATTRIBUTES
OB?A 75 09 JHZ SGRl
0B9C E8 0A89 R CALL RINV.VIDEO [RESET INVERSE VIDEO
0B9F E8 0A32 R CALL RHALF.IKT iRESET HALF 1HTEH5ITY
0BA2 E8 0AD6 R CALL RBLINK iRESET BLINKING
0BA5 3C 07 SGRl: CHP AL,7 iTEST FOR IHVERSE VIDEO
0BA7 75 03 JNZ SGR2
OBA? E8 DA68 R CALL SINV.VIDEO iSET INVERSE VIDEO
OBAC 3C 05 SGR2: CHP AL,5 iTEST FOR BLINKING
OBAE 75 03 JNZ SGR3
OBBO E8 DACE R CALL SBLINK iSET BLINKING
0BB3 3C 01 SGR3: CHP AL, 1 iTEST FOR BOLD OH
0BB5 75 03 JHZ SGR4
0BB7 E8 0A32 R CALL RHALF.IHT iRESET HALF INTENSITY
OBBA 3C 08 SGR4: CHP AL|8 iTEST FOR CONCEALED
DBBC 75 03 JNZ S6R5
OBBE E8 09E3 R CALL SHALFJNT [SET HALF INTENSITY
0BC1 80 3E 060D R 63 SGR5: CHP BYTE PTR HOHO_COLOR,'C' iTEST FOR COLOR CRT
0BC6 74 03 JZ SGRC iJUHP IF TRUE
DBC8 E2 CB LOOP SGRX ;get next paraheter
OBCA C3 •RET

i SYSTEM HAS COLOR CRT --  CHECK FOR COLOR SETTINGS

OBCB 3C IE SGRC: CHP AL,30 iPARAHETERS ( 30 ILLEGAL
06CD 72 68 JB S6EXIT ■[FORGET l 30 ONES
OBCF 3C 2F CHP AL,47 iPARAHETERS ) 47 ILLEGAL
0BD1 77 64 JA SGEXIT iFORGET > 47
0BD3 3C 26 CHP AL,38 ;38 AND 3? ARE ILLEGAL TOO
0BD5 74 60 JZ SGEXIT
0BD7 3C 27 CHP AL,3?
0BD9 74 5C JZ SGEXIT
DBDB 3C 28 CHP AL|40 iTEST FOR BACKGROUND SETTING
OBDD 73 07 JAE SGRBG iJUMP FOR 40 OR ABOVE
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OBDF 80 OE 060E R 02 OR BYTE PTR BG_FG,02H fFLAG FOREGROUND DEFINED
OBEL EB 05 JHP SHORT S6RC1
0BE6 80 OE 060E R 01 SGRBG: DR BYTE PTR BG.FG1OIH JFLAG BACKGROUND OEFINED
OBEB BB OC20 R SORCl: nov BX,OFFSET C0L0RJBL-3O ;BX = BASE FOR COLOR.TBL
OBEE 07 XLAT iTRAHSLATE PARAHETER INTO COLOR BITS
OBEF F6 06 060C R 01 TEST HON_ATT,01H tTEST FOR INVERSE ACTIVE
08FL 75 OB JNZ SGRINV iJUHP IF  TRUE

i CHECK FG FOR REO

08F6 A8 OL TEST ALfDLH iTEST FOR FG RED SET
0BF8 7L 10 JZ SGRCOO jJUHP IF  HOT
OBFft 80 26 07BC R FE AND CRTPARB+2* OFEH iRESET HALF IHT ATTRIBUTE BIT
OBFF EB 0? JHP SHORT SGRCOO
0C01 SGRINV:
DCD1 AB 20 TEST AL,20H iTEST FOR RED IN BG
0C03 75 05 JHZ SGRCOO IJUHP IF  NOT
0C05 80 26 07BC R FE AHO CRTP ARB+2, OFEH iRESET HALF INT ATTRIBUTE BIT
OCOA SSRCOO:
ocoa Fi 06 060E R 02 TEST B6JG|02H iTEST FOR F6 SETTING
OCOF 75 OB JNZ SGRSFG iJUHP IF  TRUE
ocn 80 26 07BC R 1F ARD CRTPARB+2.D1FH iRESET BG BITS FOR ORIKG
QC16 08 06 078C R OR CRTPARB+2tAL iSET NE« BG
0C1A EB 0? JHP SHORT SGRCEX
DC 1C SGRSFG:
0C1C 80 26 07BC R E3 AHO CRTPARB+2.0E3H iRESET FG BITS FOR ORIHG
0C21 OB 06 07BC R OR CRTPARB+2.AL iSET HE« F6
0C25 SGRCEX:
0C25 C6 06 06DE R 00 ttov BGJ6 .0 iRESET FLAGS
0C2A E8 0CF1 R CALL RETSTAT1 i ACTIVATE NE« ATTRIBUTE
0C2D F6 06 060C R OL TEST HON_ATT,OLH iTEST FOR HALF IHT ACTIVE
0C32 7L 03 JZ SGEXIT
OC3L ES 0?F6 R CALL REAC JI iREACTIVATE HALF IHT
0C37 L? SGEXIT: DEC CX
0C3B 7L 03 JZ SGREHDE iEXIT 1F LAST PARAHETER PROCESSED
0C3A E? 0B95 R JHP SGRX fGET NEXT PARAHETER
0C30 S6REN0E
0C30 C3 RET

COLOR TABLE

0C3E 00 COLOR TBL DB 00 iBLACK FOREGROUND
0C3F OL DB OLH ;RED FOREGROUND
OCLO 08 DB 08H iGREEN FOREGROUND
0CL1 OC DB OCH iYELLOH FOREGROUND
0CL2 10 DB 10H iBLUE FOREGROUND
DCL3 1L DB 1LH iHAGENTA FOREGROUND
OCLL 18 DB 1SH iCYAN FOREGROUND
0CL5 1C OB ICH iWHITE FOREGROUND
0CL6 FF DB -1 iDUHHY
0CL7 FF DB - 1 iDUHHY
0CL8 EO DB OEOH iBLACK BACKGROUND
OCL? CO DB OCOH iREO BACKGROUND
OCLA AO DB OAOH iGREEN BACKGROUND
OCLB SO DB 080H iYELLOH BACKGROUND
OCLC 60 DB 060H iBLUE BACKGROUND
OCLD LO OB DLOH iHAGEHTA BACKGROUND
OCLE 20 OB 020H iCYAN BACKGROUND
OCLF 00 DB 0 iHHITE BACKGROUND



EHD COLOR TABLE

Save / restore cursor position.

0C50 A1 07BA R PSCP: non AXiUORO PTR CRTPARB (Set save cursor posit, «ode.
0C53 A3 0410 R non SAVCRTPARB.AX (SAVE CURRENT CURSOR POSITION
0C56 ¢3 RET
0C57 A1 0610 R PROP: nov AXiSAVCRTPARB (Restore last cursor save.
0C5A E? 096C R jitp CftOVEEX (POSITION CURSOR *

u
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Passing of FUNCTIOH KEY inforiatian to keyboard routine.

0050 DEFFK:
0050 06 06 0612 R 00 BOY STRIHGFjO (Clear string Flag.
0062 BB 061A R liOV BXtOFFSET PARHS+1
0065 IE PUSH OS
0066 07 POP ES ;ES:BX now points to esc sequence.
0067 B8 0619 R nov AX,OFFSET PARnS (Begin of parameter buffer.
0060 28 08 SUB CX.ftX (OX = length in bytes.
0060 80 3E 0617 R 00 CHP BYTE PTR CPRItPHTJ.O
0071 75 01 JHZ FKl (Out if no adjust necessary.
0073 49 OEC CX
0074 E8 0000 E FKl: CALL def.fun (Pass parameters to keyboard driver

(AL= Status.
0077 A8 FF TEST ALiOFFH
0079 74 00 JZ FK2 (Out if no error.
0C7B 80 3E 0609 R 29 CUP 1HTTYPE,29H (EHTEREO BY 1HT 29H ?
0080 74 05 JZ FK2
0082 50 POP BX (CLEAN STACK
0C83 SB POP BX
0084 E9 0500 R jup ERR0R.12 (STRIKS DAS NOT CORRECT OR DID HOT FIT IN

( FUNCTION KEY BUFFER
0087 03 FK2: RET
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ANSI CURSOR POSITIOK REPORT (DEVICE STATUS REPORT)

0C88 XDSR:
0C88 Al 07BA R nov AXiHORO PTR CRTPARB ■AL = COLUHN, AH = ROU
0C86 FE CO INC AL
DC8D FE C4 INC AH (ADD 1 TO DEFIHE HOHE AS LI PI
DC8F BB 0CC4 R nov BX,OFFSET CPRJIESS+2 (POINTER TO ROU DIGITS IH CPRJIESS
0C92 E8 OCAE R CALL THEXJISCII (TRANSLATE AN (ROU HEX) TO TUO ASCII

(BYTES AND PLACE IN CPRJIESS
QC95 43 INC BX
0C94 43 INC BX (HOVE POIHTER TO COLUHN DIGITS
0C97 8A EU nov AH,AL (COLUHN TO AH
0C99 EB OCAE R CALL THEXJISCII (TRANSLATE
DC9C C7 04 OOOO E 0009 nov NORD PTR reinui,9 (SET LENGTH OF HESSAGE FOR KEYBOARD
0CA2 C7 08 0000 E 0CC2 R nov NORD PTR funcoff,OFFSET CPRJIESS (HESSAGE POINTER FOR KBD
DCA8 80 OE 0000 E 20 OR BYTE PTR flagJjuf,20H (TELL KBD TO RETURN CPRJIESS
OCAD C3 RET

OCAE THEXJISCII:
OCAE C7 07 3030 nov NORD PTR EBX3,3030H (INITIALIZE DIGITS
OCB2 80 EC OA THEX1: SUB AH, 10
0CB5 72 04 JB LT10 (JUMP IF LESS THAN TEN
DCB7 FE 07 INC BYTE PTR CBX3
0CB9 EB F7 jnp-SHORT THEX1

OCBB LT 10:
OCBB 43 INC BX
OCBC 80 C4 OA ADD AH, 10
OCBF 08 27 OR BYTE PTR EBX3.AH
OCC1 C3 RET

CURSOR POSITION REPORT NESSAGE (AHSI)

0CC2 CPRJIESS:
0CC2 IB OB 16H m CO <->

0CC3 5B DB
0CC4 30 OB 30H (ROU (TENS)
OCCS 30 OB 30H (ROU (ONES)
0CC4 3B DB 11 1 (DECIHAL SEPERATOR
0CC7 30 DB 30H (COLUHN (TENS)
0CC8 30 OB 30H (COLUHN (ONES)
0CC9 52 DB ■R'
OCCA 00 DB ODH (CARRIAGE RETURN

IIUSIC ROUTINE

OCCB UAYJ1USIC:
OCCB C4 04 040F R FF nov DREQ.-l (INDICATE REQUEST FOR MORE OATA
OCDO C7 04 040A R OCDC R nov RADDR,OFFSET PHJREQ (FREQUENCY IS NEXT
0CD4 C4 04 07BD R 09 nov CRTPARB+3,9 (CRTPIH ESCAPE CODE FOR MUSIC
OCDB C3 RET

OCDC PH.FREO:
OCDC A2 07BE R nov CRTPARB+4,AL (SET FREQUENCY
OCOF C7 04 040A R 0CE4 R nov RAODR,OFFSET PHJLENGTH (TONE LENGTH IS HEXT
0CE5 C3 RET
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0CE6
0CE6 A2 07BF R

PttJIEKGTH:
tiov CRTPARB*5,AL fSET LENGTH OF TONE

0CE9 C6 06 060F R 00 nov OREQiO (CLEAR DATA REQUEST
OCEE E? 0B7E R JHP SESC iSEKD SEQUENCE TO CRTP1I1

SET STATE 1 AND SET ATTRIBUTE . . . .  STARTS LOOKING FOR ESC AGAIN

0 C F 1
0 C F 1 C 7  0 6  0 6 1 5  R 0 7 C 5  R

R E T S T A T l :
n o v S T A T E ,O F F S E T  S T 1

0 C F 7 C 6  0 6  0 7B D  R 80 n o v C R T P A R 8 * 3 ,8 0 H  I N E N  A T T R I B U T E « 2 »

O C F C BB  0 7 B A  R n o v B X ,O F F S E T  C R T P A R B  ; * 2 *

O C F F E ?  0 E 5 8  R o n p C R T P i n  ; » 2 «



PRIHTER INITIALIZATION

0D02
0002 80 3E 001? R 53

PRNJHITi
CRP PRINTER.IF.TYPEj'S' iSEE IF SERIAL PRINTER IF »5»

0007 7 4  o s JZ PRNSERJHIT ;JUHP IF SERIAL IF «5«
ODD? E8 0E10 R CALL PINIT ( ELSE IHIT PARALLEL *5*
OOOC E? 05C7 R JHP EXIT iDOHE

000F
OOOF E8 0E04 R

PRHSER.IHIT:
CALL SIOINIT UNIT SERIAL IF «5*

0012 E9 05C7 R JHP EXIT

Printer status routine.

0015 PRN.STA:
0015 80 3E 001? R 53 CltP PRINTER.IFJYPE 'S' (TEST FOR SERIAL OR PARALLEL I/F
001A 74 OB JZ PRN.SERST (JUHP IF PARALLEL I/F
001C E8 0E36 R CALL P1STATUS (GET STATUS OF PARALLEL I/F
00 IF 75 03 JH2 PRNJIOY.ST (JUHP IF PRINTER READY
0021 E? 058C R jiip BUS.EXIT (RETURN BUSY STATUS
0024 PRNJIOY.ST:
0024 E? 05C7 R JHP EXIT (PRINTER READY

0027 PRN.SERST:
0027 E8 ODAO R CALL SRLSTAT (GET STATUS OF SERIAL I/F
QD2A 75 F8 JNZ PRNJIOY.ST (READY IF NOT ZERO
0D2C E? 058C R JHP 8US.EXIT (RETURN BUSY STATUS

i
! Printer write routine.

002F 0000 PRIHTERJUT DU 0 
i

(ADDRESS POINTER FOR PRINTERS

0031 PRNJIRT:
0031 80 3E 001? R 53 CHP PRINTER.IF_nPE, ’S’ (TEST FOR SERIAL OR PARALLEL I/F
0036 74 0? JZ PRH.URl (JUHP IF SERIAL I/F

0038 C7 06 0D2F R QE2C R n o n PRIHTER.OUT,OFFSET P1CHR0UT (SET PARALLEL OUT POINTER
0D3E EB 07 ?0 JHP PRHJIRTL
0041 PRH.UR1:
0041 ¢7 06 002F R 0083 R HOV PR1NTER.0UT,OFFSET SRLOUT (SET SERIAL OUT POINTER

0047 PRNJRTL:
0047 8B F7 HOV SI, 01 (DET DESTINATION TO SOURCE
004? PRNJRX:
004? 26: AC LOOS BYTE PTR ES:[SII (GET BYTE FROH TRANSFER ADDRESS
DD4B 51 PUSH CX (SAVE BYTE COUNTER
0D4C 86 Cl XCHG AL,CL (P1H NEEDS CHARACTER IN CL
0D4E FF 16 0D2F R CALL EPRINTERJUT] (CALL SERIAL OR PARALLEL I/F
0052 5? POP CX (RESTORE BYTE COUNTER
0053 E2F4 LOOP PRNJIRX (LOOP TILL USER BUFFER THROUGH
0055 E? 05C7 R JHP EXIT (DONE
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0058 02 [•
??

TMJATS: DB 2 DUP (?) jHuiber of days since 1-1-80.

0D5A ?? TIOIHS: 0B ? minutes.
0D5B ?? TII1JRS: OB ? iHours.
0050 ?? TltlJSEC: DB ? {Hundreths
0D5D ?? TIH.SECS: DB ? {Seconds.

!
; Tiie write
I

routine.

0D5E T1MRT:
0D5E BE DD58 R ttov 51,OFFSET TinjAYS
0081 87 F7 XCH5 SI,D1
0083 08 PUSH ES
0084 80 08 H0V AX,OS
0088 IF POP DS
0D87 8E 00 nov ES,AX
008! B? 0008 nov OX,8
0080 F3/ A4 REP nOVSB
008E BO 00 HOP AL,0
0070 E? 0507 R JHP EXIT

t
; Tiie read 
?

routine.

0073 TM.RED:
0073 BE 0058 R nov SI,OFFSET TinjATS
0D78 B? 0008 nov CX,8
007? F3/ A4 REP novsB
0D7B BO 00 nov Al,0
0D70 E9 0507 R JHP EXIT
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= oon
= 0013

j H H H N K m H H H H m K I l i H H I H H H H H i m H t l H i m t H H m H H i

EQUATES used by the SER Pill

f l M H H H I H i H H i W H H i H I H H H H I H H H H i H i l H U H i W H I H H I t

PORT ADDRESSES FOR S ER IAL I F  RS232 (2651)

= 0060 C SPRDATA EOU 60H ,‘ READ DATA
= 0061 C SPRSTAT EQU 61H (READ STATUS
= 0063 C SPRCOn EQU 63H ;READ COHHAND
= 0066 C SPHDATA EQU 64H ,-WRITE DATA
= 0066 C SPUnODE EQU 66H iU R lT E  tlODE
= 0067 C SPUCOtl EQU 67H illR lT E  C0HHAHD

XOH-XOFF VALUES

XON
XQFF

EQU
EQU

11H
13H

STATUS EQUATES FOR S ER IAL I F  RS232 ( 2 6 5 1 ) . . .B IT HAPPED

= 0001 C TXRDT EQU 01H (TRANSW T HOLDING REGISTER EtIPTY
= 0002 C RXRDY EQU D2H »REC EIV E HOLDING REGISTER EHPTY
= 0006 C TXEItT EQU 06H iCHAHGE IN  DSR OR DCD OR TRAHSHIT
= 0008 C PARITY EQU 08H iP A RITY ERROR
= 0010 C OVERRUH EQU 10H 10VERRUN ERROR
= 0020 C FRAH1H6 EQU 20H (FRAHIN6 ERROR
= 0060 t DCD EQU 6DH iDATA CARRIER DETECT
= 0080 C DSR EQU 8DH fDATA SET READY

! *  VARIABLES TO BE PROVIDED BY THE USER *
X

;x « « m « x x { H X « « x H « i « « ix x x is x x x m t x x x i » x * » t x t » » i » » m » » » x » x » » » x x » » x x » » »

N1RS232 BYTE B IT MAPPED NUMBER OF STOP BITS
PARITY EVEN OR ODD
PARITY ENABLE OR DISABLE
BITS PER CHARACTER
ASYHC OR SYNC COMMUNICATION

U2RS232 BYTE B IT HAPPED INTERNAL OR EXTERNAL CLOCKS
BAUD RATE

PVRS232 BYTE OOH PROTOKOL VECTOR (FOR FUTURE EXPANSION)
CURRENTLY OOH

THE S ERIAL INTERFACE

;XX<X***X*X*XXX***X*X*X*X*X**X***X*#XX**X*XX*XXX*XXXXXXXXXXXXXXXXXXXXXXXXXXX

i * 1

1 * INTERNAL VARIABLES *

• , x x x x x x x x x x x i x x i 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 i x x t x x x x x x x x x x * x x

ODBC 00 C SACTIVE DB 0 (S ERIA L I / F  ACTIVE FLAG
0D81 00 C PACT1VE DB 0 (P ARALLEL I / F  ACTIVE FLAG
0DS2 00 C XOFFFLG DB 0 (X Q FF FLAG
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C JXXXXIXXXXXXIXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

C r * X

C r * S ER IA L INTERFACE PERIPHERAL INTERFACE NODULE *

C r * X

C
C

jXXXXXXXXXXiXXXXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

f
C
C
C
C

f S ERIAL OUTPUT ENTRY POINT

0083 08 0090 1! SRLOUT: nov B X ,O FFS ET S O .D IS P .T B L
0084 A0 0010 R C S 1 F .D IS P : nov AL,PVRS232 !6 ET  PROTOCOL VECTOR
008? DO EO C SHL A L ,1 5 A U 2 . . . T A B LE TYPE UORD
0080 98 C CBN i EXPAND B YTE IN  A L TO NORD IN  AX
008C 03 08 c AOD B X , AX iBX = PO IN TER TO ROUTINE ADDRESS
0D8E F F  2? cb JHP EBX 3 jJU N P TO RO U TINE FOR D EFIN ED  PROTOCOL

0090 00FA R c S O .D IS P .T B L: DU SPAOUT
0092 OOFA R c DU SPAOUT
0094 0DFA R c DU SPAOUT
0076 OOFA R cb DU SPAOUT

0073 0DCA R c S S T .O IS P JB L DU SPAOST
0D9A ODCA R c DU SPADST
0D9C ODCA R c DU SPAOST
007E ODCA R cb DU SPADST

c ;  S ERIAL OUTPUT STATUS

ODftO OB 0D98 R
c
c SRLSTAT: nov B X ,O FFS ET S S T J JIS P .T B L

0DA3 EB E l c
c ,

JHP S IF J J IS P iJU N P  TO ROUTINE ACCORDINS TO PROTOCOL

C i 6ET INPUT STATUS 
C i

0DA5 F i  06 ODBO R FF C SPAIST: TEST S A C T IV E ,-1 iT E S T  FOR S ER IA L I / F  ACTIVE
ODAA 75  03 C JN Z S P A Il i JUttP I F  TRUE
ODAC E8 0E04 R C CALL S IO IH IT U N I T I A L I Z E  S ER IAL I / F  I F  REQUIRED

ODAF E4 41 C S P A Il: IN AL,SPRSTAT
0DB1 24 38 C AND AL,OVERRUN OR PARITY OR FRAHING
0DB3 7 4  03 C 5 1 SPA12 iJU NP  I F  HONE OF CHECKED ERRORS OCCUREO
ODBS E8 0DC1 R C CALL TRERR [C A L L  ERROR ROU TINE, ERROR ENCOUNTERED

C ;  I N  R EC EIV ER
m E4 41 C SPAI2: IN AL,SPRSTAT
ODBA 24 02 C AND AL.RXRDY iT E S T  FOR CHARACTER RECEIVED
ODBC 74  02 C J Z SPAI3 i JUNP I F  NOT
ODBE OC F F C OR A L ,- 1 iFLA G  CHARACTER RECEIVED
ODCO C3 C SPAI3: RET

0DC1 E4 40 C TRERR: IN AL,SPRDATA iDUNNY READ
0DC3 E4 43 C IN AL.SPRCON {READ CONNAND B Y IE
00C5 OC 10 C OR A L , 1DH iR ES ET ERROR
0DC7 E4 47 C OUT SPUCONiAL
ODC? ¢3 C

C !
RET



C f 6ET PRINTER STATUSf* •
ODCA F i  06 0D8O R F F C SPAOST! TEST 5 A C T 1V E .-1 .T E S T  FOR S ER IAL I / F  ACTIVE
ODCF 75  03 C JH Z SPA1 ! SNIP IN IT IA L IZ A T IO N  I F  TRUE
0DD1 E8 0E04 R C CALL S IO IN IT ! I N I T I A L I Z E  THE S ER IA L I / F
DOM EB DDA5 R C 5 PA 1: CALL SPAIST iCHECK INPUT STATUS
0007 7 1  06 C J Z SPA2 iJUIIP I F  HO INPUT
ODD? E8 0DF2 R C CALL SPAIN iS ET INPUT CHARACTER
ODDC A2 0082 R C ItOV X O F F FLG ,A L
ODDF 80 3 E 0D82 R 13 C SPA2: CNP X0FFFL6iXOFF iTES T  FOR PRINTER NOT READY
0DE4 76 09 C J Z SPA3 iJUIIP I F  XOFF . .  PRINTER HOT READY
ODEi E4 61 C IN AL.SPRSTAT
0DE8 24 01 C AND ALiTXRDY iTES T  FOR TRANSMTTER READY
ODEA 74  02 C J Z SPA4 i JUtIP I F  HOT
ODEC OC F F C OR A L . - l iFLA G  TRANSHITTER READY
DDEE C3 C SPA4: RET
ODEF 32 CO C SPA3: XOR A L ,A L {FLAG  PRINTER HOT READY
0DF1 C3 C RET

c ;
C !  GET CHARACTER FROH INTERFACE

00F2 E8 DDA5 R
C i
C SPAIN: CALL SPAIST iCHECK INPUT STATUS

0DF5 74  FB C J Z SPAIN iU A IT  I F  ZERO
0DF7 E4 60 c IN AL.SPRDATA iGET CHARACTER
ODF? C3 c

t ' • RET

C i  OUTPUT CHARACTER

ODFA E8 ODCA R C SPAOUT: CALL SPAOST iCHECK OUTPUT STATUS
ODFD 74  FB C J Z SPAOUT iU A IT  I F  ZERO
ODFF 86 C l C XCHG A L ,C L iCHARACTER TO AL
0E01 E i  64 C OUT SPUDATAtAL iOUTPUT THE CHARACTER
OE03 C3 C RET

C i
C J IN IT IA L IZE  THE SERIAL I /O
c ;

0E04 A0.001A R C S IO IN IT : NOV AL,n iR S 23 2 iG ET FRAMING AND MODE
0E07 E i  66 C OUT S P M E . A L iOUT NODE 1  BYTE
0E07 AO 00IB R C nov AL.N2RS232 iCLOCK AND SPEED
OEOC E i  66 C OUT SPIfflODE.AL iOUT NODE 2 BYTE
QEOE BO 37 C nov A L.3 7H .EN AB LE TRANSMITTER AND RECEIVER
0E10 E6 67 C OUT SPUCOn.AL i  SET DTR AND RTS , RESET ERROR
0E12 C i 06 0D80 R F F C nov S A C T IV E .-l iFLA G  S ER IAL INTERFACE AS ENABLED

0 E 17 C i 06 0D81 R 00 C nov P A C T IV E.O .F L A G  PA R A LLEL INTERFACE DISABLED
0E1C C3 C

C i
c ; 
c

RET

o



IO .S Y S

= m a  
= 0061 
= 0063

= 0020 
= 0002

0 E10 BO DA 
0 E 1 F  E i  63 
0 E2 1 C i O i  0DS0 R 00 
0 E 2 i C i  O i  0D81 R F F  
0E2B C3

0E2C E8 0 E 3 i R 
0 E2 F 7 4  FB 
0 E3 1 8 i  C I  
DE33 E i  iO  
0E3S C3

0 E 3 i F i  O i  0081 R F F  
0E3B 7 5  03 
0E3D E8 0 E1D  R 
0E40 E i  i l  
0 E i2  2 i  22 
0E44 7 4  03 
0 E 4 i 32 CO 
0E48 C3

O Ei?  OC F F  
0E4B C3

C
C
C
C
C
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

MHiIHHiHHtttIHHtiillHIItiHHiMHXitMHHiilMIttlIHHIHM
«HHMHHMMmHMMMHHHHiHMlIHiKIMIHHIHtHMIHM«««»««««

P A R A L L E L  IN T E R FA C E  (C EN T R O N IC S )

iHHHHIHHiHHHlHHIHIHIHHHHIHimHIHiHHHHIHiHlI
IWHHHlHIHHIHHHmiUUHHHHWHHHHHHllIHHIHHH

iH llliilH IH H IU H H H H IH m iH H H n M H H IH H H IIH H H Ilim i  
« I
< EQUATES used by the PAR Pitt »
< « 
(H lIH lH H H H H K IH H im H K H H H H H H IH IH lH im illH H IH H

PORT ADDRESSES FOR  P A R A L L E L  I / F  (C EN T R O N IC S )

P80A EOU iO H (D ATA  PORT
PBSTA EQU i l H (S TA TU S  PORT
PBCOIt EOU 63N (CONTROL PORT

STATUS EQU ATES FOR P A R A L L E L  I / F  (C EN T R O N IC S )

BUSY EQU 20N (P R IN T E R  BUSY
POBF EOU 02H (OUTPUT B U F F ER  F U L L

WilHiHHIlHHIHHHHIIHlHHKHmHHHHHIIlIHHIKHHH

P A R A L L E L  IN T E R FA C E  (C EN T R O N IC S )

IIHIHUIHIHHIHIHHIHIHHHHHHIHHHIIUIIIHIHIHKHI«

C
C
C
C
C
C
c
c
C ( I N I T I A L I Z E  P A R A L L E L  IN T E R FA C E
C i
C P I H I T : NOV A LiO A A N
C OUT PBC ON iAL
C NOV S A C T IV E ,0
C NOV P A C T I V E i -1
C RET
C
C ?
c ( OUTPUT CHARACTER I N  CL
c 1
c PiC H R O tiT : C A LL P1STATUS
c J Z P1CHR0UT
c XCHG A L iC L
c OUT P B D AiA L
c R ET
c 1
c i G ET P R IN T E R  STATUS
c ?
c P1S T A T U S : TEST P A C T I V E .- l
c JH Z P I S T A l
c C A LL P I H IT
c P I S T A l : IN A L .P B S T A
c AND A L .B U S Y  OR
c J Z P1S TA TX
c XOR A L i A L
c RET
c
c P 1 S T A T X : OR A L , - 1
c RET

U N I T I A L I Z E  IN T ER FA C E 
( D IS A B L E  S E R I A L  IN T ER FA C E 
I F L A 6  P A R A L L E L  I / F  AS A C T IV E

(C HECK  IN T E R F A C E  STATUS 
( W AIT
(C H A R A C TER  TO A L 
(O U T P U T  T H E  CHARACTER I N  A L

(T E S T  FO R  P A R A L L E L  I / F  A C T IV E  
(J U ItP  I F  A C T IV E  
( I N I T I A L I Z E  P A R A L L E L  I / F  
( S E T  P R IN T E R  STATUS

(JU ttP  I F  P R IH T E R  ACCEPTS A B Y T E  
(Z E R O  IN D IC A T E S  PR IN T ER  NOT READY

(N O T Z E R O  IN D IC A T E S  P R IH T E R  READY



C
C ;« t
C ;* EQUATES osed by the CRT PIN i
C t
C f t t t t H H H H i H f X H S H H H H H H H X H f X H X H E H H i H X X H X I H H i X X X H X X X t f

C ; EQUATES to Uie CRT Paraiater Block (CRTPB)

0000 C CPB.COL EOU 0 i coloin
0001 C CPBJtOU EOU 1 t row
0002 C CPBJTTR EOU 2 i attribute
0003 C CPBJSC EOU 3 ; Pill escape code
0004 C CPBJREQ EQU 4 ! Busic frequency »char.se 05*
0004 C CPBJES1 EQU 4 ; reserved
0005 C CPBJLEH EOU 5 i Length of Busic frequency »change 05*
0005 C CPBJES2 EOU 5 i reserved

c ; 6eneral EQUATES

0018 c ROUS EQU 24 i Rous on the screen
0050 c SCUID EOU 80 r Screen width
0040 c CLJIASK EQU 040H ; 'Send Character' Bask
0080 c ATTRJASK EQU 80K i Set Attribute Bit of Escape Byte
ODDF c ESCJ1ASK EQU DFH i Bask to isolate Escape Code of Escape Byte

c
c
c
c
c
c
c

? MACRO LIBRARY FOR NCR DH-5 GDC 15/11/82 10:00 UF
1

1
f 'SDC-EOUATES' 27/10/82 10:00 UF

; READ
OOAO c GOCSTA EOU OAOH (•STATUS PORT
00A1 c

c
c

FIFO EQU 
J 
»

0A1H iGDC FIFO PORT AOOR

u



i o . s r s

C 1 WRITE
= ODAO C GDCPAR EGU OAOH iPARANEIER THTO FIFO
= 0OA1 C

C
GOCCOIt
1

EDO 0A1H (COflHAKO INTO FIFO

C
Cp

1
! ORGAHISATION OF GRAPHIC RAH

cp
1
r 574 X 400 PIXELS

= IFFF c 0RAEHD EOU 1FFFH ;END ADDRESS OF GRAPHIC RAH
= 0D4S c HRUAPL EQU 72 iKUHBER OF UORO AOOR PER LIHE
= 0024 c «PL EDO NRUAPL/2 iKORDS / LIHE
= OOOA c LPC EDO 10 iLIHES / CHARACTER

c
cp

r
r HEAHINGOF GDC STATUS BITS

= 0001 c DATRDY EQU 01H iA BYTE IS AVAILABLE TO READ
= 0002 c FIFOLL EOU 02H JFIFO IS FULL
= 0004 c FIFEHP EOU 04H fFIFO IS EHPTY
= 0008 c DRUIHP EOU 08H iDRAUIHG IH PROCESS
= 0010 c DflftEXC EOU 10H ;DtlA DATA TRANSFER IH PROCESS
= 0020 c VERETR EQU 20H iVERTICAL RETRACE IH PROCESS
= 0040 c HORETR EOU 40H iHORIZOHTAL RETRACE IH PROCESS
- 0080 c

c
LIPDET
!

EOU 80H SLIGHT PEH DETECT (ADDRESS VALID)

c
cp

i
1 C0IU1AH0S

= 0000 c GOCRES EOU 0 SRESET -  BLANK DISPLAY, IOLE NODE, INITIALIZE
= 0D4E c VSYHCS EOU 04EH iSLAVE KODE
= 004F c VSYKCtl EOU 04FH iHASTER KODE
= 0048 c CCHAR EOU 04BH SCURSOR 1, CHARACTER CHARACTERISTICS
= 004B c START EQU 04BH iSTART DISPLAY 4 END IDLE MODE
= 0044 c 2000 EQU D44H iSPECIFY Z00I1 FACTOR
= 004? c CORS EQU 047H (SPECIFY CURSOR POSITION
= 0047 c PITCH EQU 047H (PITCH SPECIFICATION
= 004A c HASKREG EQO 04AH (LOAD HASK REGISTER
= 004C c FIGS EQU 04CH (SPECIFY FIGURE DRAUING PARAtlETER
= 004C c FIGO EQU 04CH (START FIGURE DRAK
= 0048 c GCHRD EQU D48H iSTART GRAPHICS CHARACTER DRAK
= OOEO c CORD EQU OEOH (READ CURSOR ADDRESS
= o o c o cp LPRD EQU OCOH (READ LIGHT PEH ADDRESS

= 0070 c PRAtl EQU 070H (LOAD PARAHETER RAH
= 0000 c PRAHSA EQU 0 (LOVER 4 BITS ARE STARTING ADDRESS IH RAH

cp (( COmiAND t SA )

= 0020
V
c UOAT EQU 020H (URITE DATA INTO DISPLAY HEItORY
c (( COtlllAND + TYPE + NODE )
c (DATA TRANSFER TYPES

= 0000 c TYUORD EQU 0 (KORD, LOK THEN HIGH BYTE
= 0010 c TYLOBY EOU 010H (LOK BYTE OF THE KORD
= 0018 c TYHIBY EQU 018H (HIGH BYTE OF THE KORD

c (KODE OF RMK MEHORY CYCLE
= 0000 c HOREPL EQU 0 (REPLACE KITH PATTERN
= 0001 c tlOCOIIP EOU 01H (COUPLEUENT
= 0002 c nORES EQU 02H (RESET TO 0
= 0003 cp flOSET EOU 03H (SET TO 1

= 00A0
t
c RDAT EOU OAOH (READ DATA FROH DISPLAY HEItORY



C !< COKKAND + TYPE )
C {TYPES AS AT UDAT

-  OOAf
V

c DKAR ESU 0A4H iDKA READ REQUEST
c !( COKKAND + TYPE )
c {TYPES AS AT UDAT

= 0021
t
c DKM EOU 024H ;dha urite request
c !( COKKAND + TYPE + KODE )
c {TYPES AND KODES AS AT UDAT
t
c

i
i PARAKETERS

t
c
p

!
i RESET

= 0000
V
c RESKOP EOU 0 {KODE OF OPERATION SELECT BITS
c it RESKOP + DISPLAY + FRAKE + DYHRAK + UIHDDU )
c {DISPLAY KODE

= 0000 c KIXGAC EOU ON {NIXED GRAPHICS A CHARACTER
= 0002 c 6RAH0B EOU 02H {GRAPHICS KODE
= 0D20 c CHAKOD EOU 020H {CHARACTER KODE

c {VIDEO FRAKIHG
= 0000 c NOIHTL EOU 0 {NON-INTERLACED
= 0008 c INLRPF EOU OBH {INTERLACED REPEAT FIELD FOR CHARACTER DISPLAYS
= 000? c IHTLAC EOU 09H {INTERLACED

c 7DYHAHIC RAN REFRESH CYCLES ENABLE
= 0000 c SATRK EOU 0 {NO REFRESH -  STATIC RAH
= 000? c DYHRAK EOU 0(H {REFRESH -  DYNAKIC RAH

c {DRAUIN6 TIKE UINDOU
= 0000 c ORUALL EOU 0 {BRAVING DURING ACTIVE DISPLAY TIKE AND RETRACE
= 0010 c

c
r>

DRURET
J

EOU 010N {DRAUIHG ONLY DURING RETRACE BLANKING

l
c
c
c

f

{«* CRY PERIPHERAL INTERFACE KODULE DATA AREA 
5

c
0f i CORSOR POSITION VARIABLES
l
c ; m i UARNINS H fur performance reasons these bytes ere soietines loaded
c 1 in pairs!!

OE+C 00 c CURCOL OB 0
OHO 00 c CURROU DB 0
0E4E 00 c ATTRIBUTE DB 0
0E4F 00 c

c
OUTCHAR DB 
»

0

c
cr ! DEFINITION OF CRT PAGE VARIABLES

0E50 0000
\f
c SP1 DU 0 { START OF PAGE 1

0E52 00 c LP11 DB 0 { LENGTH OF PASE1 LOU
0E53 00 c LP 12 DB 0 { LENGTH OF PAGE1 HIGH
0E54 0000 c SP2 DU 0 { START OF PAGE 2
0E5i 00 c LP21 DB 0 { LENGTH OF PAGE2 LOU
0E57 00 c LP22 DB 0 { LENGTH OF PA6E2 HIGH

c ;
c ic



1 0 .S IS

i» *
;* CRT Peripheral Interface Module »
;« *

?
i This Module is a hardware dependent) Operating Systei independent driver 
i for CRT display output 
!
i Entry Paraneters:
; CL = Character to be OUTPUT 
; BX = Address of CRT Paraieter Block
t
i Exit: All registers unchanged

0E5S
0E5S SD

C
C

CRTPHl:
PUSH AX

0E5? 53 C PUSH BX
0E5A 51 C PUSH cx
0E5B 52 C PUSH DX ;  SAVE ALL
0E5C 56 C PUSH SI
OESD 88 OE 0E4F R C now OUTCHAR.CL ;
OEM 88 07 C nov AX,CPB_COLEBXJ
0E63 A3 0E4C R C now NORD PTR CURCOLiAX
0E66 8A 47 03 C nov ALiCPB_ESCEBX]
0E6? A8 FF C TEST A LiO FfH  i
0E6B 74 23 C J Z DO.OUTCHAR
0E6D A8 80 C TEST ALiATTRJIASR i
OEdF 7T 07 c J Z DO.ESC I
0E71 8A 67 02 c nov AH)CPB_ATTREBX3 i
0E74 88 26 0E4E R c nov ATTRIBUTE,AH i

SAVE OUT CHARACTER IK  UEUORT FOR LATER REF 

I ALSO SAVE ROH/COUfflH IN tlEItORT

! I F  ESCAPE = 0 THEN JUST OUTPUT CHARACTER 

JUMP I F  HO SET ATTRIBUTE SPECIFIED 

SET ATTRIBUTE BYTE



0E7S C DOJESC:
0E78 24 OF C AHO ALiESCJIASK
0E7A 74 OE C JZ TEST.VID.OUT i SKIP ESCAPE PR0CESSIN6 IF HO ESCAPE FUHCTION
0E7C DO EO C SHL AL,1 ; FOR TABLE REFEREHCIHS
0E7E 98 c CBN i EXPAND AL INTO AH
0E7F BE OEEA R c ItOV SI,OFFSET ESC.TABLE
0E82 03 FO c ADD SI,AX ; AX = ADDRESS OF ESCAPE ROUTINE ADDRESS
0E34 53 c PUSH BX ; SAVE CRT PARAHETER BLOCK ADDRESS
0E85 51 c PUSH CX i SAVE CHARACTER TO OUTPUT
0E8i FF 14 c CALL HORD PTR ISII i PERFORH ESCAPE FUHCTIOH
0E88 59 c POP CX i RESTORE CHARACTER AND CRTPB ADDRESS
OES? 5B c POP BX
GESA c 7EST.VIDJUI:
0E8A Fi 47 03 40 c TEST BYTE PTR CPB.ESCCBXWL MASK
0E8E 74 1F c JZ CRTJXIT
0E90 c DO.OUTCHAR:
0E90 80 3E 0E4C R 50 t CUP CURCOL.SCHID i COUMH > 80?
0E95 75 03 c JHZ 01 ! JUHP IF NO
0E97 E8 12CD R c CALL SCLUP4 i ELSE SCROLL UP SCREEN
0E9A c Ol:
0E9A SB li  0E4E R c nov DX.NORD PTR ATTRIBUTE I DH=OUTCAR DL=ATTRIBUTE
0E9E E8 DFOB R c CALL HRGCHR
0EA1 FE Oi 0E4C R c IHC CURCOL
0EA5 80 3E 0E4C R 50 c cnp CURCOL.SCHID
OEAA 72 03 c JB CRT.EXIT
OEAC E8 115C R c CALL BHPCR1 ; IF CURCOL)80, BUHP CUR
OEAF c CRT.EXIT:
OEAF 5E c POP SI
OEBO 5A c POP DX
0EB1 59 c POP CX
0EB2 5B c POP BX
0EB3 Al 0E4C R c nov AX,NORD PTR CURCOL
OEBi 89 07 c nov CPB.COLCBXT.AX ; Restore CRTPB COL/RON to latest state
DEB8 58 c POP AX
0EB9 C3 c

r-
RET

l

c
f

1
»*** High Perfonance Screen Write HIP.OHT

V

c
!
? Entry Conditions -  BX = CRTPB Address

c i CL = Character to OUTPUT
c i Exit Conditions -  BX -  Preserved
c T AX, CX, DX -  Destroyed
c
r ? CPBJOL and CPBJON fields of CRTPB updated

OEBA
V
c HIP.OUT ! «Additn of HIP.OUT Routine-Change »04

OEBA 8B 07 c nov AXiCPB.COLLBXI ; «Perfonance Optiiized «1.09«
DEBC A3 0E4C R c nov NORD PTR CURCOL,AX i Set-up CURCOL, CURRON, OUTCHAR fields
OEBF 88 OE 0E4F R c nov OUTCHAR.CL
0EC3 53 c PUSH BX
OE« 80 3E 0E4C R 50 c cnp CURCOL,SCNID ; COLUHH ) 80?
0EC9 75 03 c JHZ HI ; JUHP IF HO
0EC8 E8 12CD R c CALL SCLUP4 ; ELSE SCROLL UP SCREEN
OECE c Hi:
OECE SB li 0E4E R c nov DXiHORD PTR ATTRIBUTE ; DH=OUTCAR DL=ATTRIBUTE
0ED2 E8 OFOB R c CALL NRGCHR
0ED5 FE Oi 0E4C R c IHC CURCOL
OED9 BO 3E DE4C R 50 c cnp CURCOL,SCNID
OEDE 72 03 c JB H2
OEEO E8 115C R c CALL BHPCR1 ! IF CURC0D80, BUHP CUR
0EE3 c H2:

O

o



10.STS

0EE3 5B C POP
OEEf Al 0E4C R C n o v
0EE7 8? 07 c now
DEE? ¢3 c RET

c i
c ;»»« Escape
c i
c I

OEEA c ESCJABLE:
OEEA OFOA R c DU
DEEC 12AD R c DU
OEEE 122A R c DU
DEFO 120? R c DU
0EF2 12FB R c DU
0EF4 129F R c DU
OEFi 1199 R c DU
0EF8 1105 R c DU
DEFA 1171 R c DU
OEFC 1187 R c DU
OEFE OFOA R c DU
OFOO 125A R c DU
0F02 OFOA R c DU
OFOf OFOA R c DU
0F06 OFOA R c DU
OFOB OFOA R c DU

c T
c ;« »  NO.OP
c I

DFOA c NO.OP!
OFOA C3 c RET

AXfUORD PTR CURCOL 
CPB_C0LCBX3,AX

Update CRTPB uith CURCOL and CURROU

• Routines uill be called indirect using the escape code i 2 
as an offset to the routine address

OFFSET(NO.OP)
OFFSET(VCLEflR)
OFFSET(CLEOS)
OFFSET(ICLEOL)
OFFSETtSCROLLDH)
OFFSET(SCROLLUP)
OFFSET!IHSCHR)
OFFSET(DELCRR)
0FFSEKIIRITEP05)
OFFSEI(HUSIC)
OFFSETINO.OP)
OFFSET(ILF)
OFFSET(HO.OP)
OFFSETCHOJP)
OFFSETINO.OP)
OFFSETINO.OP)

SIHPLT RETURNS IF ESCAPE CODE NOT IHPLEUEHTED

URGCHR, RDGCHR URITE AND READ GRAPHICS CHARACTER ROUTINES 

URITE OR READ ONE CHARACTER TO/FROd GDC IN HIXED MODE

*« RRGCHR -  Write Graphics Character 
ENTRT -  DL = ATTRIBUTE 

DH = CHARACTER

0F08 C URGCHR!
OFOB E4 AD C XXI: IH ALiGDCSTA
OFOD 24 02 c AND ALiFIFULL
OFOF 75 FA c JHZ XXI (LOOP UNTIL FIFO HOT FULL
0F11 BO 2D c ItOV ALiUDAT OR TYUORD OR HOREPL
DF13 EG A1 c OUT 6DCC0ML iSEND C0N1AHD TO GDC
OF 15 E4 AD c XX16: IH AL,GDCSTA
OF 17 24 02 c AHD ALiFIFULL
0F1? 75 FA c JHZ XX16 iLOOP UNTIL FIFO NOT FULL
OF IB 8A Ci c n o v AL,DH
DFID Ei AD c OUT GDCPARiAL {SEND PARAHETER TO GDC
OF IF E4 AO c XX17: IN ALiGDCSTA
0F21 24 02 c AND ALiFIFULL
0F23 75 FA c JHZ XX17 {LOOP UNTIL FIFO NOT FULL
0F25 8A C2 c n o v AL,DL
0F27 EG AO c OUT GDCPARiAL iSEND PARAHETER TO ffiC
0F2? C3 c RET



C ;w# RDSCHR -  Read Graphics Character
C f EHTRY - HOHE
C I EXIT -DL = ATTRIBUTE
C » OH = CHARACTER
CA 5 AL destroyed

0F2A
l
C RDGCHR:

0F2A E4 AO C XX2: IH ALiCDCSTA
0F2C 24 02 c AKD ALiFIFULL
0F2E 75 FA c JNZ XX2 iLOOP UHTIL FIFO HOT FULL
0F30 BD 4C c ItOV AL.FI6S iFISURE DRAUIH6 PARAMETER
0F32 E4 A1 c OOT soccon,AL iSEKD COnHAHD TO SDC
0F34 E4 AO c COXX IH ALiSDCSTA
0F34 24 02 c AHD ALiFIFULL
0F38 75 FA c JHZ XX18 iLOOP UHTIL FIFO HOT FULL
0F3A BO 02 c nov AL,2 JDIRECTIOH = 2
0F3C E4 AO c OUT GDCPARiAL iSEHD PARAMETER TO SDC
0F3E E4 AO c XX19: IH ALiSDCSTA
DF40 24 02 c AHO ALiFIFULL
0F42 75 FA c JHZ XX19 iLOOP UHTIL FIFO HOT FULL
0F44 BD 01 c 00V AL, 1 iDC = 1
0F44 E4 AO c OUT OOCPARiAL iSEHD PARAHETER TO SDC
0F4B E4 AD c XX3: IH ALiSDCSTA
0F4A 24 02 c AHD ALiFIFULL
0F4C 75 FA c JHZ XX3 iLOOP UHTIL FIFO HOT FULL
0F4E 80 AO c nov ALiRDAT OR TYUORD TREAD UORO FROH DISPLAY HEHORY
0F50 E4 Al t OUT SDCCOn,AL iSEHD COnAAHD TO SDC
0F52 E8 0F6F R c CALL INPAR i SET ASCII CHARACTER
0F55 8A FO c nov DHiAL
0F57 E8 OFBF R c CALL IHPAR i SET ATTRIBUTE
OFSA 8A DO c nov DLiAL
0F5C C3 cA RET

l
c JH* SPCLEAR1 EHTRY: BX =Cursor Posistion
c
c

5
1

CX =Ho. of bytes to clear

0F5D
c
c SPCLEARl:

0F5D 03 09 c ADD BX.CX
0F5F 81 FB 0700 c cnp BX,D7DDH
0F63 74 OE c JBE SPCLEAR2 i JUMP IF EHTIRE REGIOH TO CLEAR WITHIH 1ST PG
0F4S 81 EB 07D0 c SUB BX,07DDH
0F49 E8 0F73 R c CALL SPCLEAR2
0F4C 8B CB c nov CX,BX
0F4E 33 DB c XOR BXiBX iZERO OUT BX
0F70 E8 0FE4 R c CALL SETCUR1
ÜF73 c SPCLEAR2:
0F73 49 c DEC CX
0F74 E8 1010 R c CALL SETHSK
0F77 E4 AO c XX4: IH ALiSDCSTA
0F79 24 02 c AHD ALiFIFULL
0F7B 75 FA c JHZ XX4 iLOOP UHTIL FIFO HOT FULL
0F7D BO 4C c nov ALiFISS
0F7F E4 Al c OUT EDCCOHiAL iSEHD COMMAND TO SDC
0F81 E4 AO c XX20: IH ALiSDCSTA
0F83 24 02 c AHD AUFIFULL
0F85 75 FA c JHZ XX20 iLOOP UHTIL FIFO HOT FULL
0F87 BO 02 c nov AL,2
0F89 E4 AO c OUT SDCPARiAL iSEHD PARAMETER TO GDC
OFBB E4 AD c XX21: IH ALiSDCSTA
0F8D 24 02 c AHD ALiFIFULL
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OF8F 75 FA C JNZ XX21 [LOOP UHTIL FIFO HOT FULL
OF91 8A CI C MOV AlrCL
0F93 Ei AO C OUT GDCPAR,AL [SEHD PARAMETER TO GDC
0F95 Ei AD C XX22: IH ALtCOCSTA
0F97 2i 02 C AHO ALiFIFULL
OF99 75 FA c JHZ XX22 [LOOP UHTIL FIFO HOT FULL
0F9B 8A C5 c MOV AL,CH
OF9D Ei AO c OUT GDCPAR.AL [SEHD PARAMETER TO GDC
OF9F Ei AO c XX5: IH AL.GDCSTA
OFM 2i 02 c AHO ALiFIFULL
OFM 75 FA c JHZ XX5 [LOOP UHTIL FIFO HOT FULL
0FA5 BO 20 c MOV AL, HO AT OR TYUORD OR tlOREPl
DFA7 Ei Al c OUT GDCCON.AL [SEHD COMHAHD TO GDC
0FA9 Ei AO c XX23: IH AL,6DCSTA
OFAB 2i 02 c AHD AL.FIFULL
OFAD 75 FA c JHZ XX23 [LOOP UHTIL FIFO HOT FULL
OFAF BO 20 c HOV AL.020H
0FB1 Ei AO c OUT 6DCPAR,AL [SEND PARAMETER TO GDC
0FB3 Ei AO c XX2Ü IH AL,OOCSTA
0FB5 2i 02 c AHD AL.FIFULL
0FB7 75 FA c JHZ XX2i [LOOP UHTIL FIFO HOT FULL
0FB9 AO OEiE R c MOV AL,ATTRIBUTE [**« UHAT ABOUT COLOR? «««
OFBC Ei AO c OUT 6DCPAR.AL [SEHD PARAMETER TO GDC
OFBE C3 c

f
RET

OFBF c IHPARs
OFBF Ei AO c IH AL.GDCSTA [ READ GDC STATUS
0FC1 2i 01 c AHD AL.DATRDY
0FC3 7i FA c JZ IHPAR [ AHD WAIT IF HO CHARACTER READY
0FC5 Ei Al c IH AL.FIFO
0FC7 C3 c

f•
RET

t

c [*** SEHPAR SEHD PARAMETERS TO SCREEH
c i EHTRY: BX = ADDRESS OF PARAMETER
c 5 CX = LEHGTH
c ; EXIT: AL.BXiCX ARE DESTROYED
c » AH,DX ARE PRESERVED

0FC8
l

c SEHPAR:
0FC8 Ei AO c XX25: IH AL,GDCSTA
OFCA 2i 02 • c AHD AL.FIFULL
OFCC 75 FA c JHZ XX25 [LOOP UHTIL FIFO HOI FULL
OFCE 8A 07 c MOV AL.OCBXT
OFDO Ei AO c OUT GDCPAR.AL [SEHD PARAMETER TO GDC
0FD2 A3 c IHC BX [ BUMP TO HEXT PARAMETER
0FD3 E2 F3 c LOOP SEHPAR [ LOOP UHTIL CX PARAMETERS HAVE BEEH SEHT
0FD5 C3 c RET

c !«» SETCÜR - SET CURSOR
c » EHTRY: BX=GDC CURSOR POSITIOH
c i EXIT: AL,BX destroyed
cr 5 CXiDX preserved

OFDi
V

c SETCÜR:
OFDi 03 IE 0E50 R c ADD BX,SP1
OFDA 81 FB 0700 c CUP BX.0700H
OFBE 72 Oi c JB SETCURl
OFEO 81 ES 0700 c SUB BX.07D0H
0FE+ c SETCURl:
OFEi Ei AO c XXi: IH ALiGDCSTA



OFE6 24 02 C AHO ALiFIFULL
0FE8 75 FA C JHZ XXO fLOOP UHTIL FIFO HOT FULL
OFEA 80 4? C ItOV ALjCURS
OFEC EO Al C OUT ooccon,AL SSEHD COmtAHD TO GDC
OFEE E4 AO C XX20: IN ALtODCSTA
OFFO 24 02 C AND ALiFIFULL
0FF2 75 FA C JNZ XX20 SLOOP UHTIL FIFO NOT FULL
DFF4 8A C3 C nov AL,BL
OFFi EO AO C OUT GDCRAR,AL [SEND PARAHETER TO GDC
0FF8 E4 AO C XX27: IN AL,GDCSTA
OFFA 24 02 C AND AL,FIFULL
OFFC 75 FA C JHZ XX27 SLOOP UHTIL FIFO KOT FULL
OFFE 8A C7 C nov AL,BH
100D EO AD C OUT EDCPARjAL iSEND PARAHETER TO GDC
1002 E4 AO C XX28: IN ALiOOCSTA
1004 24 02 C AND ALiFIFULL
1000 75 FA C JNZ XX28 SLOOP UNTIL FIFO NOT FULL
1008 32 CO C XOR AL,AL
1Q0A EO AO C OUT W A R , A L ISEHD PARAHETER TO GDC
100C E8 1010 R C CALL SETflSK
lOOF C3 C RET

c ;
C ;«* SETHASK ROUTINE (OL destroyed, all other registers preserved) 
C !

1010 C SETHS:
1010 E4 AO C XX7: IN ALiGDCSTA
1012 24 02 C AND ALiFIFULL
1014 75 FA C JHZ XX7 •.LOOP UNTIL FIFO NOT FULL
lOli BO 4A C nov AL.UASKREG
1018 Ei Al C OUT GOCCOH.AL SSEHD CONHANO TO GDC
101A E4 AO C XX2?: IN AL.GDCSTA
101C 24 02 C AND AL.FIFULL
101E 75 FA C JHZ XX27 [LOOP UNTIL FIFO HOT FULL
1020 BO FF C nov ALrl
1022 E6 AO C OUT GDCPAR.AL ISEND PARAHETER TO GDC
1024 E4 AO C XX30: IN AL,GDCSTA
102G 24 02 c AHO AL.FIFULL
1028 75 FA c JNZ XX30 SLOOP UNTIL FIFO NOT FULL
102A 80 FF c nov AL.-l
102C Ei AO c OUT 6DCPAR,AL .SEND PARAHETER TO GDC
1D2E C3 c

t
RET

c
c
c

;*M RDLIN READ 1 ROU INTO LINBUF
r
} Entry registers: none

c 5 Exit registers: AL, BX CX destroyed
c
r 1 OX preserved

102F c RDLIN:
102F E4 AO c XX8: IN AL,GDCSTA
1031 24 02 c AND AL,FIFULL
1033 75 FA c JHZ XX8 SLOOP UHTIL FIFO HOT FULL
1035 BO 4C c nov ALiFIGS
1037 Ei Al c OUT GOCCOH.AL SSEHD COHHAND TO GDC
103? E4 AO c XX31: IK AL.GDCSTA
103B 24 02 c AHD AL.FIFULL
1030 75 FA c JHZ XX31 SLOOP UHTIL FIFO HOT FULL
103F BO 02 c nov AL,2 [DIRECTION = 2
1041 Ei AO c OUT GDCPAR,AL SSEHD PARAHETER TO GDC
1043 E4 AO c XX32: IK AL.GDCSTA

n
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1045 24 02 C OHO OLiFIFULL
1017 75 F0 C JHZ XX32 LOOP UNTIL FIFO HOT FULL
104? BO 50 C nov OL,80 LENGTH = 80 NORDS [CHOR + 0TTR3
104B E4 00 C OUT GOCPORiOL SEND POROHETER TO GOC
1040 E4 00 C XX33: IN OL.GOCSTO
104F 24 02 C OHO OLiFIFULL
1051 75 F0 C JHZ XX33 LOOP UNTIL FIFO NOT FULL
1053 32 C0 C XOR OL,OL
1055 E4 00 C OUT GOCPORiOL iSEHD POROHETER TO GOC
1057 E4 00 C XX?: IN OL.GOCSTO
105? 24 02 C OHO OLiFIFULL
1D5B 75 F0 C JHZ XX? LOOP UNTIL FIFO HOT FULL
1050 B0 00 C nov OL,ROOT
105F E4 01 C OUT GOCCOn.OL SEND COnnOHD TO GOC
1041 BB 0710 R C nov BX,OFFSET LIHBUF
1044 B? 0000 C nov CX,140 FOR REOO LOOP
1047 C RDLIHi:
1047 E8 0FBF R C COLL INPOR
104A 88 07 C nov OLBXl.OL
104C 43 c INC BX
1040 E2F8 c LOOP RDLIN1
104F C3 c RET

l
c* j«H URLIH WRITE 1 ROH INTO GDC
l

c
i
1 Entry registers: none

c 1 Exit: OL, BX, CX destoyed
c
f -

1 DX preserved

1070
V

c URLIH:
1070 E4 00 c XX10: IN OL.GOCSTO
1072 24 02 c ONO OL.FIFULL
1074 75 F0 c JNZ XX10 iLOOP UHTIL FIFO NOT FULL
1074 B0 4C c nov OL,FIGS
1078 E4 01 c OUT GDCCOU,OL iSEHD connoND TO GOC
1070 E4 00 c XX34: IN OL.GOCSTO
107C 24 02 c ONO OL.FIFULL
1D7E 75 F0 c JHZ XX34 iLOOP UHTIL FIFO HOT FULL
1080 B0 02 c nov OL,2
1082 E4 00 c OUT GOCPOR.OL iSEHD POROHETER TO GDC
1084 E4 00 c XX35: IN OL.GOCSTO
1084 24 02 c OND OL.FIFULL
1088 75 F0 c JNZ XX35 iLOOP UNTIL FIFO HOT FULL
1080 32 CO c XOR OL,OL
10SC E4 00 c OUT GOCPOR.OL iSEHD POROHETER TO GDC
108E E4 00 c XX34: IN OL.GOCSTO
1090 24 02 c OND OL.FIFULL
1092 75 FO c JNZ XX34 iLOOP UHTIL FIFO HOT FULL
10?4 32 CO c XOR OL,OL
1094 E4 00 c OUT GOCPOR.OL iSEHD POROHETER TO GDC
1098 E4 00 c XXll: IN OL.GOCSTO
1090 24 02 c OND OL.FIFULL
109C 75 FO c JNZ XXll iLOOP UHTIL FIFO NOT FULL
109E BO 20 c nov OL.UDOT OR TTUORD OR UOREPL
1000 E4 01 c OUT GOCCOn.OL iSEHD connoND TO GDC
1002 BB 0710 R c nov BX,OFFSET LIHBUF
1005 B? 0000 c nov CX.140 i FOR NRITE LOOP
1008 c URLIH1:
1008 E4 00 c

r*-
wXX IN OL.GOCSTO

1000 24 02 c OHO OL.FIFULL
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10AC 75FA C JHZ XX37 SLOOP UNTIL FIFO NOT FULL
10AE 8A 07 C nov ALiOTBXT
1QBO Ei AD 0 OUT GDCPAR.AL .SEND PARAMETER TO GDC
10B2 43 C INC BX
10B3 E2F3 C LOOP URLIN1
10B5 03 C RET

V
0A ;*« CUfiOFF ROUTINE TO TURN CURSOR OFF (destroys AU

10B6
l
0 CUROFF:

1DBA E4AO c XX12: IN AL,60CSTA
10BB 2402 0 AND AL.FIFULL
10BA 75FA c JHZ XX12 SLOOP UHTIL FIFO HOT FULL
10BC 804B c nov ALiCCHAR
10BE Ei Al c OUT 6DCC0ML SSEND COMMAND TO GOC
10C0 E4AO 0 XX38: IH ALtSDCSTA
1002 24 02 c AND AL.FIFULL
1004 75 FA c JHZ XX38 SLOOP UNTIL FIFO NOT FULL
lOCi BOOF c nov AL.OFH
1008 Ei AO c OUT GDCPAR.AL SSEND PARAMETER TO GDC
10CA 03 0

F-
RET

c ;*« CUROH ROUTINE TO TURN CURSOR ON (destoyes AL)

1008
l
c CUROH:

10CB E4AO c XX13: IN AL.GDCSTA
10CD 24 02 c AND AL.FIFULL
10CF 75FA c JNZ XX13 SLOOP UNTIL FIFO NOT FULL
10D1 BO4B c nov AL.CCHAR
1003 Ei Al c OUT GDCCOn.AL SSEND COnHAHD TO GDC
1005 E4 AD 0 XX39: IH AL.GDCSTA
10D7 2402 c AND AL.FIFULL
100? 75FA c JNZ XX3? SLOOP UNTIL FIFO NOT FULL
100B BO8F c nov AL.OBFN
1000 Ei AO c OUT GDCPAR.AL SSEND PARAMETER TO GDC
10DF E4AO 0 XX40: IN AL.GDCSTA
10E1 2402 c AND AL.FIFULL
10E3 75FA 0 JNZ XX40 SLOOP UNTIL FIFO NOT FULL
10E5 BOCE c nov AL.OOEN
1DE7 Ei AO c OUT GDCPAR.AL SSEND PARAMETER TO GDC
10E? E4 AO c XX41: IN AL.GDCSTA
10EB 2402 c AND' AL.FIFULL
10ED 75 FA c JNZ XX41 SLOOP UNTIL FIFO NOT FULL
10EF BO72 c nov AL.072H
10F1 Ei AO 0 OUT GDCPAR.AL SSEND PARAMETER TO GDC
10F3 03 cr* RET

t
cr !»»» INITIO INITIALIZE SCREEN PAGE VALUES

10F4 0 INITIO:
10F4 3300 c XOR AX,AX
lOFi A30E50 R 0 nov SPl.AX
10F? A30E54 R c nov SP2.AX ! START OF PAGES 1 AND 2 = 0
10FC A20E57 R c nov LP22.AL i LENGTH OF PAGE 2 = 0
10FF Ci Oi 0E53 R 17 c nov LP12.25 i LEHGTH OF PAGE 1 = 25
1104 E4AO c XX14: IN AL.GDCSTA
1106 2402 c AND AL.FIFULL
1108 75FA c JNZ XX14 SLOOP UHTIL FIFO HOT FULL
110A BO40 c nov AL.FIGS
1100 Ei Al c OUT GDCCOn.AL SSEHD COMMAND TO GDC
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110E E4 A0 C XX«: IN ALiODCSTA
1110 24 02 C AHO ALiFIFULL
1112 75 FA C jh z XX42 ,‘LOOP UNTIL FIFO NOT FULL
1 1 » 80 02 C nov AL,2
Uli Ei A0 C OUT GOCPARiAL iSENO PARAMETER TO GDC
1118 C3 C

b
RET

t
C !«H SCROLL ROUTINE

1119
c
c SCROLLX:

1119 33 DB c XOR BXiBX i START OF PAGE 1
111B B9 0050 c nov CX.8D
ME E8 1293 R c CALL SPCLEAR
i m 8B IE 0E5D R c nov BXjSPl
1125 83 C3 50 c ADO BX.80
1128 89 IE 0E50 R 0 nov SPliBX
112C FE 0E 0E53 R c DEC LP12
1130 75 04 c JNZ SCR0L2
1132 E8 10F4 R c CALL INITIO
1135 EB 05 90 0 jnp SCROLl
1138 c SCR0L2:
1138 FE 04 0E57 R c INC LP22
113C c SCROLl:
113C E4 A0 c XX15: IN ALiODCSTA
113E 24 02 c AND ALiFIFULL
1U 0 75 FA 0 JHZ XX15 iLOOP UNTIL FIFO HOT FULL
1H 2 BO 70 0 nov AL,PRAN«0 ■SCROLl SENDS THE 8 BYTE SCREEN PAGES INFO
1 1 » E4 Al c OUT 60CC0n,AL ,-SEHD c o m m  TO GDC
11(6 B9 0008 c nov CX,8
11(9 BB 0E50 R c nov BX,OFFSET SP1
1KC E8 0FC8 R c CALL SENPAR
1HF 03 0 RET

c
c !»*« 6UNPCUR - BUItP CURSOR AND UPDATE CURCOL 4 CURROU
c ! CRTPB U1LL BE UPDATED WITH THESE VALUES
0
b

i BEFOR EXITING THE CRTPIfl

1150
l
c « C U R :

1150 FE 04 0E4C R c INO CURCOL
1154 80 3E 0E4C R 5D c cnp CURCOL,SCVIO
1159 73 01 0 JAE BHPCR1 i JUMP IF CURCOL+1 IS GREATER THAN 80
1158 03 0 RET
115C 0 SNPCRl:
115C 80 3E 0E4D R 17 c cnp CURR0R,R0US-1
1141 75 01 c JNZ BHPCR2 i IF UE ARE ON LAST ROU, DO NOTHING (HILL BE
1143 03 c RET i CHECKED LATER FOR SCROLLING)
1144 c BUPCR2:
1144 04 04 0E4C R 00 c nov CURCOL,0
1149 FE 04 0E4D R c INO CURROU
1140 E8 1171 R 0 CALL URITEPOS
1170 03 c

b
RET

L
c f»« URITEPOS «RITE CURSOR POSITION ROUTINE
c i ENTRT: NONE
c r EXIT: AL, BX -DESTROYED
c
b

i AH, CX DX -PRESERVED

1171
t
c URITEPOS:

1171 88 IE OE40 R c nov BXtWORD PTR CURCOL
1175 E8 1170 R 0 CALL URHLPOS ! COtlPUTE ADDRESS IH CRT BUFFER
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1178 E8 0FD4 R C CALL SETCUR
117B C3 C

f
RET

V

c ; « *  urhlpos COHPUTE ADDRESS UITHIN CRT-BUFFER
c i ENTER -  BL = COLUnN
c ! BH = ROU
c ! II

Xca1XL
U ADDRESS IN CRT BUFFER

c
r*

! AX, :X, DX -PRESERVED

117C
t

c URHLPOS:
117C 50 c PUSH AX
117D BO 50 c nov ALiSCUID i CHARS/ROU IN AL .

117F F4 E7 c ItUL BH T nULTIPLY BY RON NO. -  RESULT IN AX
1181 32 FF c X0R BHjBH i BH =  0
1183 03 08 c ADD BXiAX 1 HOU BX IS CORRECT POSITION IN CRT BUFFER
1185 58 c POP AX
1188 C3 c

A
RET

Ir
c
f»

! « *  IlilSIC play nusic

1187
k

c UUSIC:
1187 Bl 08 c nov CL,08
1189 E8 QQDQ E c CALL KBDJUT 5 CALL KEYBOARD Pltl WITH UUSIC FUNCTION CODE
118C 8A 4F 04 c nov CL.CPBJREQIBXI
118F E8 0000 E c CALL KBDJUT T SEND FREQUENCE TO KEYBOARO
1192 8A 4F 05 c nov CLiCPBJLENCBX]
1195 E8 0000 E c CALL KBDJUT f SEND LENGTH'OF FREOUEHCE TO KEYBOARD
1198 C3 c RET

l
c ! « «  IHSCHR INSERT CHARACTER ROUTINE

1199
Ir
c INSCffi:

1199 E8 11FB R c CALL TESTJ05
119C 74 27 c JZ BLANK ONE
119E 8A 3E 0E40 R c nov BHiCURROU
11A2 B3 4E c nov BL,SCUID-2
11A4 E8 117C R c ■ CALL URHLPOS i GET CHARACTER POINTER IN BX
11A7 E8 10B8 R c CALL CUROFF i SUITCH CURSOR OFF
11AA c IHSCHl:
11AA 53 c PUSH BX
11AB E8 0FD8 R c CALL SETCUR i SET CURSOR
11AE E8 0F2A R c CALL RDSCHR ; GET CHARACTER
11B1 5B c POP BX
11B2 43 c INC BX
11B3 53 c PUSH BX
11B4 E8 0FD8 R c CALL SETCUR T SET CURSOR
11B7 E8 0F0B R c CALL URGCHR ! SET CHARACTER
11BA 5B c POP BX
11BB 4B c OEC BX
11BC 4B c DEC BX
11BD FE C9 c DEC CL T DECREHENT COUNTER
HBF 75 E9 c JHZ IHSCHl ! LOOP UNTIL ZERD
11C1 E8 10CB R c CALL CUROH ! SUITCH CURSOR OH
11C4 43 c IHC BX
11C5 c BLAHKJNE:
11C5 B8 20 c nov DH,' ' ! CHARACTER REQUIRED IN OH
11C7 E8 0FD8 R c CALL SETCUR T SET CURSOR
11CA 8A 18 0E4E R c nov DLiATTRIBUTE ! GET ATTRIBUTE
11CE E8 0F0B R c CALL UR6CHR i CLEAR CHARACTER
11D1 E8 1171 R c CALL URITEPOS 1 SET CURSOR

o



io.sys

1104 C3 CA RET
l
cA ;>H OELCHR DaETE OHE CHARACTER

11D5
t
C D a m :

1105 E8 11FB R c CALL TESTJ’OS i RETURHS: CL = HO. OF POSITIOHS TO HOVE
c i BX = RMK8IHC0L
c ! ZF SET IF ZERO POSITIOHS TO HOVE

11DB 74 EB c JZ BLAHR.OHE ! EXIT IF HOHE TO HOVE
11DA 43 c IRC BX i START AT PRES + 1
11DB EB 10B6 R c CALL CUROFF 1 SWITCH OFF CURSOR
110E c DELCHRl:
11DE 53 c PUSH BX
11DF E8 0FD6 R c CALL SETCUR 1 SET CURSOR
i m E8 0F2A R c CALL RDSCHR ! GET CHARACTER
11E5 5B c POP BX
11E4 4B c DEC BX
11E7 53 c PUSH BX
11E8 E8 0FD6 R c CALL SETCUR i SET CURSOR
11EB E8 OFOB R c CALL URGCHR i SET CHARACTER
11EE 50 c POP BX
11EF 43 c IHC BX
UFO 43 c IHC BX
11F1 FE C9 c DEC CL 1 DECREUEHT COUHTER OF CHARACTER TO HOVE
11F3 75 E9 c JHZ DELCHRl ; LOOP UHTIL ZERO «Corrected 1.070
11F5 E8 10CB R c CALL CUROH i SUITCH OH CURSOR
11F8 4B c DEC BX
11F9 EB CA c

A
JHP BLAHKJHE

t
c i«K TEST.POS RETURHS CURSOR POSITION AHD LEHGTH
c ? ENTRY REGS: HOKE
c r EXIT REGS: BX = CUR POSITION (R0IH80+C0L)
c » CL = LEHGTH TO HOVE
c » ZF SET TO ZERO HEAHS HO CHARACTERS TO HOVE!

11FB c TEST JOS:
11FB 8B IE 0E4C R c nov BXiVORD PTR CURCOL ; BL = COLUHH I BH = ROW
11FF EB 1170 R c CALL URHLPOS ; WÜTE ADDRESS UITHIH CRT BUFFER
1202 Bl 4F c nov CLiSCUID-1 f TEST IF CURREHT COLUOH = SCUID-1
1204 2A OE 0E4C R c SUB CL,CURCOL i CL = COUHT
1208 C3 c

A
RET

t
c
A

!
« » ICLEOL ERASE TO EHD OF LIRE

1209
V
c ICLEX:

1209 8A IE 0E4C R c nov BL,CURCOL ; CURREHT COLUHH HUHBER TO CH AHD BL
1200 8A EB c nov CH,BL
120F BO 50 c nov AL.SCUID 1 SUBTRACT COLUHH HUHBER FROH SCREEH UIDTH TC
1211 2A C5 c SUB AL.CH ! GET HUHBER OF BYTES TO CLEAR
1213 74 14 c JZ ICLEOLJET
1215 8A C8 c nov CL,AL i CX = HUHBER OF BYTES TO CLEAR
1217 32 ED c XOR CH.CH
1219 51 c PUSH CX
121A AO 0E4D R c nov AL.CURROU
1210 8A F8 c nov BH.AL
121F E8 117C R c CALL URHLPOS i BX = ADDRESS OF CHARACTER IH CRT RAH
1222 59 c POP CX i CX = HUHBER OF BYTES TO CLEAR
1223 E8 1293 R c CALL SPCLEAR I CLEAR
1226 EB 1171 R c CALL URITEPOS
1229 C3 c ICLEOLJET: RET

c ;
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C i«* CLEOS CLEAR FROH CORREHT ROH TO EHD OF SCREEN

122A
l
C CLEOS:

122A BO 17 c nov ALiROUS-1 i CALCULATE HIMER OF ROUS TO BE CLEARED
12 2c 2A 04 0E4D R c SOB AL,CURROU
1230 74 1A c JZ CLEOSl i IF ZERO, JUST CLEAR CURRENT ROU
1232 8A 3E 0E4D R c nov BHtCURROU
1236 FE C7 c IHC BH ! BH = CURRENT ROU *  1
1238 32 DB c X0R BL,BL i BL = 0 (COLUMN 0)
123A E8 117C R c CALL URHLPOS
1230 B2 50 c nov DLfSCUID
123F F4 E2 c MIL OL ! AX = NUHBER OF BYTES TO CLEAR
12« 8B C8 c nov CX,AX
12« E8 1084 R c CALL CUROFF i SWITCH OFF CURSOR
12« E8 1293 R c CALL SPCLEAR i CLEAR TO SPACES
m ? E8 10CB R c CALL CURON 1 SNITCH OH CURSOR
12« c CLEOSl:
m c ES 120? R c CALL ICLEOL
m r C3 c RET

c
r

JH» IH0HE PHYSICAL HOHE CURSOR

1250
V
c IKÖttE:

1250 C7 04 0E4C R 0000 c nov UORD PTR CURCOLrO 1 ZERO OUT CURCOL AND CURROU
1254 E8 1171 R c CALL URITEPOS
125? C3 c RET

t
cf*

»
;*#* ILF INTERNAL LINE FEEO

125A
t
c

1
ILF:

125A AO 0E40 R c nov AL,CURROU
1250 FE CO c IHC AL
125F 3C 18 c c u p ALiROUS
1241 73 07 c JAE ILF1
1243 A2 0E4D R c nov CURROU,AL
1244 E8 1171 R c CALL URITEPOS
1249 C3 c RET
124A c a n s
124A EB 47 90 cf JHP SCLUP3

l
c
f

;»** VCLEAR CLEAR SCREEN; HONE CURSOR

1240
t
c VCLEAR:

1240 E8 10B4 R c CALL CUROFF 1 CURSOR OFF
1270 E8 10F4 R c CALL 1HIT10
1273 E8 113C R c CALL SCR0L1 i INITIALIZE PAGES
1274 BB 0000 c nov BX,0
127? 8? 0700 c nov CX,ROHS*SCUI0tSCUID
127C E8 1293 R c CALL SPCLEAR i DO IT TO THE SCREEN
127F ES 1250 R c CALL IHONE
1282 E8 10CB R c CALL CUROH ; TURN CURSOR BACK OH
1285 C3 c

f
RET 1 H* ADDITIOH OF RETURN «  Change 1.0? «

V>
c
f

!*« CLRLIH CLEAR ROU (AL) TO SPACES

1284 c CLRLIH:
1284 B3 50 c nov BL.SCUID
1288 F i  E3 c h o l BL i CALCULATE ABSOLUTE CURSOR POSITION
128A 8B 08 c nov B X ,A X  i  A N D  n O V E  I T  T O  B X
12BC B9 0050 c nov CXiSCUID
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128F E8 1293 R C CALL SPCLEAR
1292 C3 c RET

c !*« SPCLEAR ENTRY: BX -  START ADDRESS IN CRT RAN
c J CX -  NO. OF BYTES TO CLEAR
c » EXIT: ALL REGISTERS DESTROYED!

1293
c
c SPCLEAR:

1293 90 c HOP }*10
1294 E8 0FD4 R c CALL SETiUR 1 SET CURSOR
1297 90 c NOP ;<10
1298 EB 0F5D R c CALL SPCLEAR1
129B E8 1171 R c CALL NRITEPOS
129E C3 c RET

l
c ;*** SCROLLUP
c
c ; ENTRY REGISTERS: NONE
c ! EXIT REGISTERS: ALL REGISTERS DESTROYED!

129F c SCROLLUP:
129F AO 0E4D R c nov ALiCORROU
12A2 0A CO c OR AL,AL
12A4 71 20 c JZ SCLUP3
12A& 8A EB c nov CH,AL ! CH = ROU NO.
12AE BO 17 c nov AL,R0HS-1
12AA 2A C5 c SOB AL,CH
12AC 74 11 c JZ SCLUP2
12AE 8A C8 c nov CL,AL i CL = NO. OF ROUS TO NOVE
12B0 ES 10B4 R c CALL CUROFF ! TURN OFF CURSOR
12B3 c SCLUPl:
12B3 ES 1323 R c CALL NUROU 1 ROU NO. IN CN
12B4 FE C5 c INC CH i 1NCRENEHT ROU NO.
12B8 FE C9 c DEC CL ! DECRENEN.T NO. OF ROUS TO NOVE
12BA 75 F7 c JHZ SCLUPl
12BC ES 10CB R c

r-
CALL CURON i TURN CURSOR BACK ON

12BF
l
c SCLUP2:

12BF BO 17 c NOV AL,ROUS-1
12C1 EB 1283 R c CALL CLRLIN i CLEAR LINE
12» C3 04 0E4C R 00 c NOV CURC0L,0
12C9 E8 1171 R c CALL IIRITEPOS
12CC C3 c RET
12CD c SCLUP4:
12C0 C7 04 0E4C R 1700 c NOV NORD PTR CURCOL,1700H ; LOAD COL/ROU WITH 0/23
12D3 c SCL0P3:
12D3 ES 10B4 R c CALL CUROFF
1203 BB 0780 c NOV BX,24*80
1209 E8 0F04 R c CALL SETCUR
12DC E8 102F R c CALL RDLIN
120F BB 0780 c NOV BX,24*S0
12E2 69 0050 c NOV CX.80 i *03* NOV CH corrected to NOV CX
12E5 ES 1293 R c CALL SPCLEAR ! CLEAR STATUS LINE
12E8 E8 1119 R c CALL SCROLLX
12EB BB 0780 c NOV BX,24*80
12EE ES 0FD4 R c CALL SETCUR
12F1 E8 1070 R c CALL URLIN
12F4- ES 10CB R r CALL CURON
12F7 ES 1171 R c CALL NRITEPOS
12FA C3 c

c
RET

»



C ; * M  SC0LL0H - SCROLL DOUH -  EHTRT REGISTERS: HOHE
C » EXIT REGISTERS: ALL DESTROYED!

12FB C SCR0LLDH:
12FB AO 0E4D R c nov ALiCURROU
12FE 50 c PUSH AX
12FF Bl 17 c nov CLiROIIS-1
1301 2A C8 c SUB CLiAL ; CL = ROHS TO HOVE
1303 74 11 c JZ SCLDH2
1305 B5 16 c nov CHiROUS-2 ; CH =  ROH TO START »Change 06»
1307 E8 10B6 R c CALL CUROFF
1300 c SCLDHl:
130A ES 1341 R c CALL n O R O U

1300 FE CD c DEC CH
130F FE C? c DEC CL
1311 75 F7 c JHZ SCLDHl
1313 E8 10CB R c CALL CUROH
1316 c SCLDN2:
1316 58 c POP AX
1317 E8 1286 R c CALL CLRLIH !  C L E A R  C U R R E N T  L I R E

131A C6 06 0E4C R 00 c nov CURCOLiO
131F E8 1171 R c CALL URITEPOS
1322 C3 c1» RET

t

cf ; » <  n u R O U HOVE ROH UP - n O V E  R O H  CCH+13 TO R O H  CH

c
»

» Entry Register: CH = Rou
c » Exit: c x  - Preserved (Both CH and CL tust be preserved
cr i AX, !X, DX Destroyed

1323
t
c nUROU:

1323 51 c PUSH CX
1324 8A C5 c nov AL,CH
1326 Bl 50 c nov CL.SCHID
1328 F6 El c n u L CL i AX -  ROH <  CHR/ROH
132A 8B 00 c nov DXiAX
132C 05 0050 c ADD AX,SCUID 1 AX =  (ROU»1)«(CHR/ROH)
132F 8B 08 c nov BX.AX i DX =  ROH Bi BX =  ROU B+l
1331 E8 0FD6 R c CALL SETCUR !  CURSOR TO THE START OF ROU B+l
1334 ES 102F R c CALL RDLIH i READ IH A ROH (CHAR AHD ATTRIBUTE)
1337 8B DA c nov BX,DX !  HOH SET CURSOR TO START OF ROH B
133? E8 0FD6 R c CALL SETCUR
133C E8 1070 R c CALL HRLIH ;  URITE OUT A ROH
133F 5? c POP CX
1340 C3 c

r
RET

V

cf' ; » * «  noROU ROVE A ROH DOUH

c
»

» Entry:  CH -  rou nuiber
c 1 Exit: AX, BX, DX destroyed
c
r

) CX preserved

1341
V
c MDROW:

1341 51 c PUSH CX
1342 BA C5 c nov AL,CH
1344 Bl-50 c nov CL,SCUID
1346 F6 El c n u L CL i  n U L T I P L Y  R O H  H O .  T I H E S  C H A R / R O H

1348 8B 08 c nov BX,AX
134A 8B DO c nov DX, fiX
134C E8 DFD6 R c CALL SETCUR ; SET CURSOR TO START OF ROH B

O

v j
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13TF E8 102F R C CALL RDLIH ; READ IN A ROW TO LINBUF .
1352 8B DA C nov BXiDX
135* 83 C3 50 C ADD BXiSCUID
1357 E8 DFD& R C CALL SETCUR i SET CURSOR TO START OF ROH B»
135A E8 1070 R C CALL URLIH ; WRITE ROU IN LINBUF
1350 5? C POP CX
135E C3 C

C
RET

135F CSEG ENDS

END
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Structures amt records:

Hai e Width t fields
Shift Width Hast Initial

IODAT................................. . 0016 000?
CIIDLEH.............................. 0000
UNIT.............................. 0001
CttD................................. , 0002
STATUS ............................ . . 0003
IIEDIA.............................. , 0000
TRAHS.............................. - . . 000E
COUNT.............................. ... . 0012
BEGIR.............................. , 0B14

Sestents and groups:

N a ■ e Size align coibine dass

CSE6 135F PARA PUBLIC 'CODE'

Syabals:

Hai e Type Value Attr

ANSIJSCJEQ...................... L KORD 0005 CSEG
ATTRIBUTE............................ L BYTE OEfE CSEG
ATTRJASK............................ . Umber 0080
AUSTRALIA............................ L NEAR 0346 CSEG
AUXDEV .............................. L NEAR 0488 CSEG
AUXTBL .............................. L NEAR 04EA CSEG
AUXJHT.............................. L NEAR 0540 CSEG
BACKSP .............................. L NEAR Q9A8 CSEG
BELL................................. L NEAR 0?A2 CSEG
BG FG................................. L BYTE 06DE CSEG
BIOSSEG.............................. . Nuiber 0040
BXSP1................................. L NEAR 0?B? CSEG
BKSP2................................. L NEAR 09B7 CSEG
BLANK.0HE............................ L NEAR 11CS CSEG
BLEOS................................. L NEAR DADE CSEG
BtlPCRl.............................. L NEAR 115C CSEG
BHPCR2 .............................. L NEAR 1164 CSEG
BUtlPCUR.............................. . L NEAR 1150 CSEG
BUSY................................. . Nuiber 0020
BUS.EXIT ............................ L NEAR 058C CSEG Global
CANADA2.............................. L NEAR 0349 CSEG
CARRET .............................. . L NEAR 0908 CSEG
CBACK................................. L NEAR 099A CSEG
CCHAR................................. . Nuiber 004B
CCNTCH .............................. L NEAR 08A7 CSEG
CDOUN................................. L HEAR 097B CSEG
CFORU................................. L NEAR 098B CSEG
CHAtlOD.............................. . Nuiber 0020
CHRTRN .............................. L NEAR 08BB CSEG Global
CHTRAHS.............................. L NORD 0613 CSEG Global
CLEARJ.............................. L BYTE 0223 CSEG Global
CLEAR.2.............................. L BYTE 0233 CSEG Global
CLEOS................................. L NEAR 122A CSEG
CLE0S1 .............................. L NEAR 124C CSEG
CLRLIN .............................. L NEAR 1286 CSEG
CLJ1ASK.............................. . Nuiber 0040

o

L j
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CHDTABL................................. L BYTE 023D CSEG
CtlOVEEX................................  L NEAR Ü96C CSEG
CHT...................................... L NEAR OBAE C5E6
CNTC1B................................  L NEAR 097+ CSE6
CHTFC...................................  L HEAR 08B8 OSES
COLOR 7BL.............................. L BYTE 0C3E CSEG
COtITBL................................  L BYTE 0247 CSEG
COHOEV................................  L NEAR 0+74 CSEG
COMMIT................................. L NEAR 07C0 CSEG
COHTBL................................  L REAR 0+00 CSEG
CON INT................................  L NEAR 05+7 CSEG
COH URI 1.............................. L NEAR 05FE CSEG
COHJIRIT.............................. L NEAR 05FC CSEG
CPBJTTR.............................. Huiber 0002
CPB.COL................................. Hunber 0000
CPBjsC................................  Nuiber 0003
CPBJLEH.............................. Hueber 0005
CPBJREQ.............................. Hutber 000+
CPBJESl..............................  Hunber 000+
CPBJES2.............................. Nmber 0005
CPbIrOII................................  Hunber 0001
CPRJIESS.............................. L HEAR 0CC2 CSEG
CRTÄCTTBL.............................. L NEAR 0394 CSEG
CRTPARB................................  L BYTE 07BA CSEG
CRTPItl................................. L NEAR 0E5B CSEG
CRTTBL................................  L HEAR 02B+ CSEG
CRTJXIT.............................. L HEAR OEAF CSEG
CRT SBJUNCT........................  L NORD 0003 CSEG
CRTJR TABLE........................  L NORD 0007 CSEG
CTABLEH................................  L NORD 0245 CSEG
CUB......................................  L NEAR 0959 CSEG
CÜD......................................  L NEAR 0951 CSEG
CUF...................................... L NEAR 0955 CSEG
CUP...................................... L NEAR 0B4S CSEG
CUP1...................................  L NEAR 0944 CSEG
CURCOL........................... . . . L BYTE OE+C CSEG
CURD...................................  Nuiber OOED
CUROFF................................  L NEAR 10B4 CSEG
CURON...................................  L NEAR 10CB CSEG
CURPOS................................  L HEAR 0958 CSEG
CURROH................................. L BYTE OE+D CSEG
CURS...................................  Nmber 00+9
cuu......................................  L HEAR 09+0 CSEG
DANSK...................................  L NEAR 02FA CSEG
OATROY................................  Nuiber 0001
DCO......................................  Nuiber 00+0
DCHR...................................  L NEAR OAFE CSEG
DEC.SIGHJ...........................  L BYTE 0227 CSEG Global
DEC SIGNJ...........................  L BYTE 0237 CSEG Global
OEFFK...................................  L NEAR 0C5D CSEG
DEFJUH................................  L NEAR 0000 External
DELCNR................................  L HEAR 1105 CSEG
0ELCHR1................................. L HEAR 11DE CSEG
DELLIH................................  L NEAR OAEE CSEG
DEVSTART.............................. L KORD 0+74 CSEG Global
DtlAEXC................................  Nuiber 0010
DltAR...................................  Nuiber 00A+
DMA«...................................  Nuiber 002+
DOJSC................................  L HEAR 0E78 CSEG
DO OUTCHAR...........................  L HEAR 0E9O CSEG



DREO........................... L BYTE 060F CSEG
DRVtlAX......................... L BYTE 04C8 CSEG
DRUALL ......................... . . . Huber 0000
ORIIIKP......................... . . . Huiber 0008
DRURET ......................... . . . Huiber 0010
DSKDEV ......................... . . . L HEAR 04BE CSEG
DSKJHT......................... L HEAR 0000
OSR.............................. . . . Huiber 0080
DtHRAH ......................... . . . Huiber 0004
ED.............................. L HEAR 0B7? CSEG
EL.............................. L HEAR 0B8A CSEG
EHTRy........................... L HEAR 0550 CSEG
ERROR.O......................... . . .  L HEAR 05?0 CSEG
ERR0R.1......................... . . .  L HEAR 0594 CSEG
ERR0R.10 ...................... L HEAR 05B8 CSEG
ERR0RJ1...................... L HEAR 05BC CSEG
ERR0R.12 ...................... L HEAR Q5C0 CSEG
ERR0R.2......................... L HEAR 0598 CSEG
ERR0R.3......................... L HEAR 059C CSEG
ERR0R.4......................... L HEAR 05A0 CSEG
ERR0R.5......................... L HEAR 05A4 CSEG
ERROR.«......................... L HEAR 05A8 CSEG
ERR0R.7......................... L HEAR 05AC CSEG
ERROR.S......................... L HEAR 05B0 CSEG
ERROR.?......................... L HEAR 05B4 CSEG
ERR.EXIT ...................... L HEAR 05C2 CSEG
ESC.............................. 001B
ESCFAL ......................... L HEAR 0386 CSEG
ESCNOH ......................... L HEAR 087? CSEG
ESCROW......................... L HEAR 086B CSEG
ESCTBL ......................... L BYTE 0287 CSEG
ESCJMSK...................... . . . Huiber OOOF
ESC.TABLE...................... L HEAR OEEA CSEG
ETBLEHT......................... L KORD 0285 CSEG
EXIT............................ L HEAR 05C7 CSEG
EXIT1........................... L HEAR 05C? CSEG
EXIIP............................ F PROC 05C7 CSEG
FIFEtlP......................... 0004
FIFO................... i . . . . . Hunber 00A1
FIFOLL ......................... 0002
F1GD........................... . . . Hunber 006C
FI6S........................... . . . Huiber 004C
FK1.............................. L HEAR 0C74 CSE6
FK2.............................. L HEAR 0C87 CSEG
FLAG EOF ...................... V BYTE 0000
FL0PPY.0RIVES................. L BYTE 0013 CSEG
FLTAB............................ L HORO 0011 CSEG
FL.IN RETRIES................ . . . L BYTE 0015 CSEG
FL.OÜT JETRIES.............. L BYTE 0014 CSEG
FRAftING......................... . . . Huiber 0020
FRARCE ......................... L HEAR 02BF CSEG
FUH1............................ L BYTE 0010 CSEG
FÜR10............................ L BYTE 0038 CSEG
FUH11........................... L BYTE 0D3C CSEG
FÜH12............................ L BYTE 0040 CSEG
FUH13........................... L BYTE 0044 CSEG
FÜR14............................ L BYTE 0048 CSEG
FÜR 15........................... L BYTE B04C CSEG
FÜR16........................... L BYTE 0050 CSEG
FÜR 17............................ L BYTE 0054 CSEG

Global

External

Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Length =0014

External
Global
Global
Global
Global
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FUH18........................... L BYTE 0058 CSEC
FUH1?........................... L BYTE 0050 CSEG
FUH2........................... L BYTE 0020 CSEG
FUH20........................... L BYTE OOiO CSE6
FUH3........................... L BYTE 0023 CSEG
FUHt........................... L BYTE 0024 CSEG
FUH5........................... L BYTE 002? CSEG
FUKi........................... L BYTE 0020 CSEG
FUH7........................... L BYTE 002F CSEG
FÜHS........................... L BYTE 0032 CSEG
FUH?........................... L BYTE 0035 CSEG
FUHCLEH........................ 0200
FUHCOFF........................ V IIORD 0000 External
FUHCTBL........................ E BYTE 0010 CSEG Global
FUHFILL........................ . . . Huiber 01B?
6CHRD........................... . . . Huiber 0068
SDCCOIt........................ . . . Huiber 00A1
GOCPAR ........................ . . . Huiber OOAO
6DCRES ........................ . . . Nuiber 0000
GOCSTA ........................ . . . Huiber OOAO
6ERHANY........................ L HEAR 020t CSEG
GETOHE ........................ L NEAR 0935 CSEG
6ETPARH........................ L HEAR 0?t2 CSEG
GETRET ........................ L NEAR 093E CSEG
GOTPARH........................ L HEAR 0?t6 CSEG
GR21........................... L HEAR 08E6 CSEG
GR22........................... L HEAR 08EC CSEG
GRAEND ........................ . . . Huiber 1FFF
GRAKGD ........................ . . . Nuiber 0002
H l.............................. L NEAR OECE CSEG
H2.............................. L HEAR 0EE3 CSEG
HFBREU ........................ . . .  L HEAR 0918 CSEG
HEB.ACTIVE................... L HEAR D92A CSEG
HEBJOI........................ . . .  L HEAR 0?3t CSEG
HIF OUT........................ L HEAR OEBA CSEG
HORETR ........................ . . . Huiber o o t o
HUIHIT ........................ L HEAR 0000 External
I29JANDLER................... L HEAR 05DB CSEG Global
ICHR........................... L HEAR 0AF6 CSEG
IttEOL........................ . . .  L HEAR 120? CSEG
ICLEOLJET................... L NEAR 1229 CSEG
IHOItE........................... . . .  L NEAR 1250 CSEG
HF.............................. L NEAR 125A CSEG
IIF1........................... L HEAR 126A CSEG
IHIT........................... L HEAR 0000 CSEG
INITIO ........................ L HEAR lOFt CSEG
IHLRPF ........................ . . . Huiber 0008
INPAR................ . . . . . . .  L NEAR OFBF CSEG
IHSCH1 ........................ L HEAR 11AA CSEG
IHSCHR ........................ L HEAR 119? CSEG
INSLIH ........................ L NEAR 0AE6 CSEG
IHTLAC ........................ . . . Huiber 0009
IHTTYPE........................ L BYTE 060? CSEG
IHF.FRAP................ . . . . .  L NEAR 05FB CSEG Global
ITALY........................... L HEAR 031A CSEG
KBD.OUI........................ . . .  L HEAR 0000 External
KBD jT  ......................... L BYTE 0210 CSEG Global
KEYBFUNC.TBL ................ L UORD 0000 CSEG
KEYBOARDJBL ................ L UORD OOOB CSEG
KEY IH ........................ L HEAR 0000 External



KEYJHIT..............................  L HEAR OOOO External
KEYJHJL..............................  L HEAR 0000 External
KEYJDJH............................... L HEAR 0000 External
KEILST.................................  L HEAR 0000 External
KSPAIH.................................  L HEAR 0300 OSES
IM M E ..............................  V BYTE 0000 External
LAHT....................................  L HEAR 0SF2 CSEG
LASTPHI.................................  L BYTE 071? CSES
LEH1....................................  Hunter 0003
LEH1D.................................... Huiber 0001
LEH11....................................  Huiber 0001
LEU 12.................................... Huiber 0001
LEH13....................................  Nunber 0004
LEH14.................................... Nunber 0004
LEH15....................................  Nunber 0004
LEH14....................................  Nunber 0004
LEN17....................................  Nunber 0004
LEH18....................................  Huiber 0004
LEH19....................................  Nunber 0004
LEN2.................................... Nunber 0003
LEH20....................................  Huiber 0004
LEN3....................................  Nunber 0003
LEN4....................................  Nunber 0003
LEN5....................................  Nunber 0003
LEN4....................................  Huiber 0003
LEN7....................................  Nunber 0003
LENS....................................  Nunber 0003
LEN?....................................  Nunber 0003
LIHBUF.................................  L BYTE 071A OSES Length =00M
LINEFD.................................  L NEAR 09BB CSES
LIPDET.................................  Huiber 0080
LP11.................................... L BYTE 0E52 CSES
LP 12....................................  L BYTE 0E53 CSES
LP21.................................... L BYTE 0E54 CSES
LP22....................................  L BYTE 0E57 C5E6
LPC....................................... Nunber OOOA
LPOISET.................................  L NEAR 08FE CSEG
LPRD.................................... Nunber OOCO
LT 10....................................  L NEAR OCBB CSES
LVARO....................................  L NEAR 02B4 CSEG
LVAR1....................................  L NEAR 02B7 CSES
LVAR10.................................  L NEAR 0348 CSEG
LVAR11.................................  L NEAR 0357 CSES
LVAR12.................................  L NEAR 0338 CSEG
LVAR13.................................  L NEAR 037? CSES
LVAR2.................................... L NEAR D2BE CSEG
LVAR3....................................  L HEAR 0203 CSES
LVAR4....................................  L NEAR 02E6 CSEG
LVAR5....................................  L HEAR 02F9 CSES
LVAR6....................................  L NEAR 030C CSEG
LVAR7....................................  L NEAR 031? CSEG
LVAR8....................................  L NEAR 0330 CSEG
LVAR?....................................  L NEAR 0345 CSEG
N1RS232.................................  L BYTE 001A CSEG
N2RS232.................................  L BYTE 001B CSEG
BA5KREG.................................  Nunber 004A
«DROH....................................  L NEAR 1341 CSEG
IIIXGAC.................................  Nunber 0000
ttOCOltP.................................  Nunber 0001
MNO.COLOR............................ L BYTE 0400 CSEG Global
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OOHJITT.................................  L BYTE 040C CSEG
ttOREPL.................................  Huiber 0000
tlORES.................................... Huiber 0002
DOSET.................................... Huiber 0003
ntffiOU.................................... L HEAR 1323 C5E6
DUSIC.................................... L NEAR 1187 CSE6
HOFS.................................... L HEAR 09CB CSES
»FS1.................................... L NEAR 0904 CSEG
K0IKTL.................................  Huiber 0000
H0HJHSI ESC......................... L HORD 0009 CSES
H0T1.................................... L HEAR 0808 CSES
NOTH.................................... L NEAR 0803 CSEG
HO OP.................................... L HEAR OFOA CSEG
ffiHAPL.................................  Huiber 0048
01......................................  L HEAR 0E9A CSEG
OUTCHAR.................................  L BYTE 0E4F CSEG
OUTCTR.................................  L HEAR 0897 CSEG Global
OVERROH.................................  Huiber 0010
PICHROUT..............................  L HEAR 0E2C CSEG
P1STA1.................................  L HEAR 0E4O CSEG
P1S1ATUS..............................  L HEAR 0E34 CSEG
P1STATX.................................  L HEAR OE+9 CSEG
PACTIVE.................................  L BYTE 0081 CSES
PARITY.................................  Huiber 0008
PARDS.................................... L BYTE 0419 CSE6 Length =0100
PASSCH.................................  L HEAR 0892 CSEG
P6C011.................................... Huiber 0043
PBOA.................................... Huiber 0040
PBSTA.................................... Hunber 0041
PINIT.................................... L NEAR 0E1D CSEG
PITCH.................................... Huiber 0047
PLAYJ1US1C...........................  L HEAR OCCB CSEG
PDJREfl.................................  L NEAR OCDC CSEG
PH.TLEHGTH ...........................  L HEAR 0CE4 CSEG
POBF.................................... Huiber 0002
PORTÜG.................................  L NEAR 0349 CSEG
P0S1.................................... L NEAR 0B1B CSEG
P0S2.................................... L HEAR 0B2B CSEG
P0SC1.................................... L HEAR 0B12 CSEG
P0SC2.................................... L HEAR 0B22 CSEG
POSCUR.................................  Huiber 0008
POSIT.................................... L HEAR OB04 CSEG
PRAD.................................... Huiber 0070
PRAIISA.................................  Huiber 0000
PRCP.................................... L HEAR 0C57 CSEG
PR1NTERJFJYPE......................  L BYTE 0019 CSEG
PRINTER OUT............................ L HORD 0D2F CSEG
PRDPHT.................................  L WORD 0417 CSEG
PRHDEV.................................  L HEAR 049A CSEG
PRHSERJHIT...........................  L HEAR ODOF CSEG
PRHTBL.................................  L HEAR 051E CSEG
PRH INIT..............................  L NEAR 0002 CSEG
PRH INT.................................  L HEAR 0553 CSEG
PRH ROY ST...........................  L HEAR 0024 CSEG
PRH SERST..............................  L HEAR 0D27 CSEG
PRH STA.................................  L HEAR 0015 CSEG
PRHHR1.................................  L HEAR 0041 CSEG
PRHHRT.................................  L HEAR 0031 CSEG
PRH HRTL..............................  L HEAR 0047 CSEG
PRH URX.................................  L HEAR 0049 CSEG



PSCP....................................  L HEAR OCSO CSEG
PTRSAV.................................  L DWORD 0538 CSEG Global
PVRS232.................................  L BYTE 001C CSEG
RADDR....................................  L WORD OiOA CSEG
RBLIHK.................................  L NEAR DADA CSEG
RDAT.................................... Nuiber OOAO
RDGCHR.................................  L NEAR DF2A CSEG
RDLIN.................................... L NEAR 102F CSEG
RDLIN1.................................  L NEAR 1067 CSEG
REACJI.................................  L NEAR 09F4 CSEG
REtlHUII.................................  V NORD GOOD External
RESIIOP.................................  Nuiber 0000
RETST3.................................  L NEAR 0814 CSEG
RETSTAT1..............................  L NEAR 0CF1 CSEG
REVERSE.................................  L HEAR 0B38 CSEG
REVJOLOR..............................  L NEAR OAAA CSEG
RE.IHIY.................................  L NEAR 0544 CSEG Global
RHALF1.................................  L NEAR 0A45 CSEG
RHALFC.................................  L NEAR 0A4D CSEG
RHALFJNT..............................  L NEAR 0A32 CSEG
R1NV.V1D1..............................  L NEAR 0AA2 CSEG
RIHVJ/IDEO............................ L NEAR 0A89 CSEG
RLF....................................... L NEAR 09C2 CSEG
RONS....................................  Nuiber 0018
RV1....................................... L NEAR 0B50 CSEG
RV2....................................... L NEAR 0B5? CSEG
RVE....................................... L NEAR 0B40 CSEG
RVO....................................... L NEAR 0B44 CSEG
RXRDY....................................  Nuiber 0002
SACTIVE.................................  L BYTE 0080 CSEG
SAFRICA.................................  L HEAR 0358 CSEG
SATRtl....................................  Nuiber 0000
SAVCRTPARB............................ L WORD 0410 CSEG
SBLINK.................................  L NEAR OACE CSEG
SCLDH1.................................  L NEAR 130A CSEG
SCLDH2.................................  L NEAR 1314 C5EG
SCLUP1.................................  L HEAR 12B3 CSEG
SCLUP2.................................  L NEAR 12BF CSEG
SCL0P3.................................  L NEAR 1203 CSEG
SCL0P4.................................  L NEAR 12C0 CSEG
SCR0L1.................................  L NEAR 113C CSEG
SCRQL2.................................  L NEAR 1138 CSEG
SCROLLDH..............................  L NEAR 12FB CSE6
SCROLLUP..............................  L NEAR 129F CSEG
SCROLLX.................................  L NEAR 111? CSEG
SCNID....................................  Nuiber 0050
SECREO.................................  L NEAR 0?1E CSEG
SENPAR.................................  L NEAR 0FC8 CSEG
SESC...................... .............  L HEAR 0B7E CSEG
SETACT7BL..............................  L NEAR 0907 CSEG
SETCUR.................................  L NEAR 0FD4 CSEG
SETC0R1.................................  L HEAR 0FE4 CSEG
SETOSK.................................  L NEAR 1010 CSEG
SGEXIT.................................  L NEAR 0C37 CSEG
SGR....................................... L NEAR DB91 CSEG
SGR1.................................... L NEAR 0BA5 CSEG
SGR2....................................  L NEAR OBAC CSEG
SGR3.................................... L HEAR 0BB3 CSEG
SGR4....................................  L HEAR OBBA CSEG
SGR5....................................  L NEAR 0BC1 CSEG

o
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SGRBG...................................  L HEAR DBE4 CSEG
S6RC...................................  I  HEAR OBCB CSEG
S6RC1...................................  L NEAR OBEB CSE6
SGRCBO................................  L HEAR DCOA CSEG
S6RCEX................................  L HEAR 0C25 CSEG
SGREKDE................................  L HEAR 0C3D CSEG
SGRIHV................................  L HEAR OCOl CSEG
S6RSFG................................  L HEAR OC1C CSEG
S6RX...................................  L HEAR 0B95 CSEG
SHALF1................................  L HEAR OAOF CSEG
SHALF2 . . .  ........................  L HEAR 0A07 CSEG
SHALFBG................................  L HEAR 0A17 CSEG
SHALFJHT.............................. L HEAR 09E3 CSEG
SIF.OISP.............................. L HEAR 0086 CSEG
5INV VIDI.............................. L HEAR 0A81 CSEG
SIHV j/IDEO........................... L HEAR 0A68 CSEG
SIOIH1T................................  L HEAR OEOl CSEG
SO DISP IBL........................... L HEAR 0D90 CSEG
SP1. .7 .............................. L KORO 0E50 CSEG
SP2...................................... L WORD OE51 CSEG
SPfll...................................  L HEAR ODDI CSEG
SPA2...................................  L HEAR ODDF CSEG
SPA3...................................  L HEAR ODEF CSEG
SPAt...................................  L HEAR ODEE CSEG
SPAI1...................................  I  HEAR OOAF CSEG
SPAI2...................................  L HEAR 00B8 CSEG
SPAI3...................................  L HEAR ODCO CSEG
SPAIH...................................  L HEAR ODF2 CSEG
SPAIST................................  L HEAR 0DA5 CSEG
SPAOST................................  L HEAR ODCA CSEG
SPAOUT................................  L HEAR ODFA CSEG
SPCLEAR................................  L HEAR 1293 CSEG
5PCLEAR1.............................. L HEAR 0F5D CSEG
SPCLEAR2.............................. L HEAR 0F73 CSEG
SPRCOIt................................  Huiber 0063
SPRDATA................................  Huiber 0060
SPRSTAT................................  Hueber 0061
SPIICOH................................  Huiber 0067
SPUDATA................................  Huiber 0061
SPIMODE................................  Huiber 0066
SRLOUT................................  L HEAR 0083 CSEG
SRLSTAT................................  L HEAR ODAO CSEG
SST DISP TBL........................  L HEAR 0098 CSEG
STh...................................  L HEAR 07C5 CSEG
ST 12...................................  L HEAR 07CC CSEG
ST2...................................... L HEAR 0701 CSEG
ST21...................................  L HEAR 0708 CSEG
ST3...................................... L HEAR 07E8 CSEG
ST31...................................  L HEAR 07F3 CSEG
ST3A................................... L HEAR 081E CSEG
ST3B...................................  L HEAR 083C CSEG
ST3B1...................................  L HEAR 0859 CSEG
ST3B2...................................  L HEAR 0861 CSEG
ST3C...................................  L HEAR 0806 CSEG
ST3D...................................  L HEAR 0817 CSE6
ST3RET................................  L HEAR 0805 CSEG
START...................................  Huiber 0068
STATE...................................  L UORO 0615 CSEG
STRATEGY.............................. L HEAR 053C CSEG
STRATP................................  F PROC 053C CSEG Length =000B



STRIHGF......................... . . .  L BYTE 0412 C5EG
SHEOEH ......................... L HEAR 02E7 CSEG
SUIDTH ......................... . . . Huber DOSO
SUISS12......................... . . .  L HEAR 0331 CSEG
S STAT1......................... . . .  L HEAR 0A2B CSEG
TEST.POS ...................... L HEAR 11FB CSEG
TESTJIDJUT................. L HEAR OEBA CSEG
THEX1........................... L HEAR 0CB2 CSEG
THEXJ5CII................... . . . L HEAR OCAE CSEG
TItlDEV......................... L HEAR 04AC CSEG
TlltTBL......................... L HEAR 0504 CSEG
TI« JAYS...................... L HEAR 0D58 CSEG
TI«JRS......................... L HEAR 0D5B CSEG
TIN.HSEC ...................... . . . L HEAR 0D5C CSEG
TIHJHT......................... . . .  L HEAR 0559 CSEG
TIlfJlIHS...................... L HEAR 0D5A CSEG
TIHJED......................... L HEAR 0073 CSEG
Tin.SECS ...................... . . . L HEAR 0050 CSEG
TinjRT......................... L HEAR 0D5E CSEG
TRERR........................... l  HEAR 0DC1 CSEG
TXEltT............................ . . . Huber 0004
TXRDY........................... . . . Huber 0001
TYHIBY ......................... . . . Hunber 0018
TYLOBY ......................... . . . Huber 0010
TYUORD ......................... . . . Hunber 0000
UK.............................. L HEAR 02B8 CSEG
US.............................. L HEAR 02B5 CSEG
VflROL........................... . . . Huber 0003
VARIOL ......................... . . . Hunber OODF
VAR11L ......................... . . . Hunber 0011
VAR12L ......................... . . . Hunber 0011
VAR13L ......................... . . . Hunber 0015
VAR1L............................ . . . Hunber 0007
VAR2L........................... . . . Hunber 0015
VAR3L............................ . . . Hunber 0013
VARXI............................ . . . Hunber 0013
VAR5L............................ . . . Hunber 0013
VAR4L........................... . . . Hunber 0000
VAR7L. ...................... . . . Hunber 0017
VARSL........................... . . . Hunber 0015
VAR9L............................ . . . Hunber 0003
VCLEAR ......................... L HEAR 124D CSEG
VERETR ......................... . . . Hunber 0020
VHOHE........................... . . . L HEAR 09DF CSEG
VSYHClt......................... . . . Hunber 0D4F
VSYHCS ......................... . . . Hunber 004E
»DAT............................ . . . Hunber 0020
UIHCHJRIVES................. L BYTE 0014 CSEG
UIJMETRIES................. L BYTE 0018 CSEG
VI OUT RETRIES .............. L BYTE 0017 CSEG
UPL.............................. . . . Hunber 0024
IIRGCHR ......................... L HEAR OFOB CSEG
URHLPOS......................... L HEAR 117C CSEG
URITEPOS ...................... L HEAR 1171 CSEG
URLIH............................ L HEAR 1070 CSEG
URLIN1 ......................... L HEAR 1DA8 CSEG
XDSR............................ L HEAR 0C88 CSEG
XOFF........................... . . . Hunber 0013
XOFFFLS......................... L BYTE 0082 CSEG
XOU.............................. . . . Hunber 0011



i o . s r s

XXI .................................  L HEAR OFOB CSEG
XX10...................................  L NEAR 1070 CSEG
XXII ................................  L NEAR 1098 CSEG
XX12...................................  ' L NEAR 10B4 CSEG
XX13...................................  L NEAR 10CB CSEG
X X »...................................  L NEAR 1101 CSEG
XX15...................................  L HEAR 113C CSEG
XX14...................................  L NEAR 0F15 CSEG
XX17...................................  L HEAR 0F1F CSEG
XX18...................................  L NEAR 0F34 CSEG
XX19........................... ..  L NEAR 0F3E CSEG
XX2...................................... L NEAR 0F2A CSEG
XX20...................................  L NEAR 0F81 CSEG
XX21...................................  L HEAR 0F8B CSEG
XX22...................................  L NEAR 0F95 CSEG
XX23...................................  L NEAR 0FA9 CSEG
XX24...................................  L NEAR 0FB3 CSEG
XX25...................................  L NEAR 0FC8 CSEG
XX24...................................  L NEAR OFEE CSEG
XX27...................................  L NEAR 0FF8 CSEG
XX28...................................  L NEAR 1002 CSEG
XX29...................................  L NEAR 101A CSEG
XX3...................................... L NEAR 0F48 CSEG
XX30...................................  L NEAR 1024 CSEG
XX31...................................  L NEAR 1039 CSEG
XX32...................................  L NEAR 1043 CSEG
XX33...................................  L NEAR 1040 CSEG
XX34...................................  L NEAR 107A CSEG
XX35...................................  L NEAR 1084 CSEG
XX34...................................  L NEAR 10BE CSEG
XX37...................................  L NEAR 10A8 CSEG
XX38...................................  L NEAR 10C0 CSEG
XX39...................................  L NEAR 1005 CSEG
XX4...................................... L NEAR 0F77 CSEG
XX40...................................  L NEAR 10DF CSEG
XX41...................................  L NEAR 10E9 CSEG
XX42...................................  L NEAR 110E CSEG
XX5...................................... L NEAR 0F9F CSEG
XX4...................................... L NEAR 0FE4 CSEG
XX7...................................... L NEAR 1010 CSEG
XX8...................................... L NEAR 102F CSEG
XX9...................................... L NEAR 1057 CSEG
YÜGOSL................................  L NEAR 037A CSEG
ZOOtl...................................  Nuiber 0044



I « « I
XX K E Y B O A R D XX
11 XX
i l D R I V E R XX
«X XX
f H H K I H I H H H H H H H H H H H i l K H I H H H i H H

0000

public
public
public
public
public

EXTRH
EXTRH
EXTRH
EXTRH
EXTRH
EXTRH
EXTRH
EXTRH
EXTRH
EXTRH

CSEG

def.fudfkbd.out f callable procedures
k e y_ in itfk e y.in tk e y jid jn tk e y .s t ;  juip-labels
ke y_ in .fi ?
language ? defined byte
fla g Jiu ffre in u M u n c o ff

ERR0R_l:NEÄRfERR0RJiHEAR|ERR0R.3JHEAR ) ERROR-EXITS TO JUMP TO 
ERROR_4:HEARfERROR_5:KEARiERROR_6:HEAR ;
ERR0R.7:HEAR,ERR0R.8:HEAR,ERR0R.?:HEAR ;
ERR0R.10:HEAR,ERR0R.lliHEAR,ERR0R.12sHEAR? 
ERROR_Q:HEAR,EXIT:HEAR,EXITi:HEAR J
BUSJX1T:HEAR j
PTRSAVJOHORD f ADDRESS OF DATA BLOCK
kbd.ttsBYTEffim ctbl:BYTE ? tables
c le a r .Ü B y T E fd e a rJiB Y T E  ;  kbd.tts for clear key
dec_5ign_lsBYTEtdec_sign_2:BYTE ;  k b d j t ;  for nuieric deciial sign

segtent public 'CODE' 
assuie ds:C5EGrcs:CSE6fSs:CSE(j

= 0001 n o .o f.u n its  egu nuiber of units using this driver

= 0200 funclen egu 512 t ta x . length o f function table



KBD-DRV
» i i i i n i i i J i i f i i i i i i i

« keyboard equates *
i i i i i H i i i i i i i i i i i i H

-  0040 C keybase equ 40h ; no of controller
a C wdkey equ keybase t output to keyboard
a C rdkey equ keybase I input fr o i keyboard
= 0041 C rskey equ keybase+l ; status addr of keyboard
= 0041 c kbell equ keybasetl { addr fo r output a bell
= 0041 c

c ;
t* *

kcount equ keybase+1 ; kbd output o f language nuiber

-  0001

L t

c ; 
c
C i 
c ;

country equ Olh ; coaiand to get country code

a 0080

c » 
c ?
C 1 
c IgdatSi equ SOh ; flag for language byte ready

> 0002 c inpbuffSS equ 02h J flag fo r output to kbd fu ll
= 0001 c

0 5c ; c ;
. c

kbdatSd equ Olh ; flag for input fr o i  kbd ready

0000 00 language db 00h I language code :

0001 F8 kbd.var 018h

OLD KBD
00 U .S .01IU.
02 FRANCE03 mm
01 5VE0/F1N
05 N0RU/DEHH
06 SPAIN
07 ITALY

HEU KBD 1
10 U .S .
11 U X
12 DEW1ARK
13 6ERMHY
14 SUEP/FIN
15 KORUAY
16 SPAIN
17 ITALY

HEU KBD II
20 SUITZERLAKD 1
21 SU1TZERLAND 2
22 FRANCE
23 CAHADA
24 SOUTH AFRICA
25 PORTUGAL
26 BRAZIL
27 YUGOSLAVIA

Variante of keyboard



0002 ?? fta g ju f db 7 i keyboard input flags 
» detailed seen at cseg> 
i operation status record

0003 17 in ju ffe r db 7 ;  stores data goten froi keyboard
0004 0000 E funcoff du offset functbl i offset to function table
0006 0000 reanua

i

du OOh » nuiber of reminding bytes of function 
» that could not be transfered coipletly

» i l l l i l l l l l i l l l l l l H I I l i K I I l l l i l l X i f l l i  
«  I
»» character devices *
ü «
*  needed for It S -  D 0 S *<i <

special.devjieader struc i special device header is the iden
tifi e r  of a driver file

0000 77777777 point.nxt dd ? ;  point to next device
0004 ????

iver
attribute du ? ;  attributes for identifying the dr

0006 ???? strat.entry du ? ; offset to strategy routine
0008 111? inter.entry du ? » offset to interrupt routine
QQ0A 08 [

17

3

devjiaie db 8 du? l?) ; naae of device driver

0012
I

special.devjieader ends

t
r

static.requestjeader struc i interface to 0 0 S
0000 77

this header)
long db ? i length of whole data block (in c l.

0001 1? subunit db ? » subunit of this driver
0002 17 coaiand db ? ;  coaiand code of operation
0003 ???? status du ? ;  status of operation
0005 77777771 dos que.addr dd ? ;  address of D 0 5 queue
000? 77771777 dev.que.addr dd ? » address of driver queue
0000

»
static.requestjieader ends

i

read.urite.data struc ; data block for read and write coi
aands

0000 00 C
77

3

17

db 13 dup (?) ; static request header

0000 aedia.desc db ? i
O00E 7717 transadd.oif du ? ;  address of data to be transfered
0010 777? transadd.seg du ? ; divided in segient and offset
0012 ???? sj.co unt du ? i counter of bytes of transfer
0014 read.urite.data ends

k J
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address.struc struc
0000 ???? o ff du 7
0002 ???? seg du 7
0004 address.struc

?
i

ends

non_desr_read struc } nondestructive input no uait
0000 00 C db 13 dup (?) ;  s ta tic  request header

??
]

0000 ?? readjyte db ? ;  la st read byte
000E non_desr_read

}
ends

S
i

init.struc struc 1 data block for in itia liza tio n
0000 DD C db 13 dup (?) i s ta tic  request header

??
]

0000 ?? unitjio db 7 I nuiber of unit to in itia lize
OOOE ???? breakadd.off du 7 ;  end of strategy routine
0010 ???? breakadd.seg du 7 ;  with fu ll address: segienUoffset
0012 in it.stru c ends



error code equates :

= 8000
»

u rite jro te c t equ 80Q0h !  write protected violation
= 8001 unknowjmit equ BOOlh t unknown unit
:  8002 driveji_ready equ 8002h i drive not ready
= 8003 unknou_cou equ 8003h i unknown conand
= 800f c r c jrr o r equ 8004H ? crc error
= 8005 bad^srh.length

I,
equ BOOSh » bad drive request structure lengt

= 8006 seek.error equ SOOih ;  seek error
:  8007 unknow_*edia equ 8007h » unknown tedia
= 8008 sectorjjJound equ SOOSh f sector not found
s 800? print.o u tjap e r equ 800?h t printer out of paper
= 800A u r ite ja u lt equ 800ah i write fault
-  8008 readjault equ 800bh i read fault
:  800C genjault

»
equ SOOch t general failure

»
\ « I l t l K i H H I H I H ü l K H I I

* i  status equates i
;  « H U H i i i i i i i i i i i i K i i i m i i

= 0100
r

ok„statj!one equ 0100h f done flag set only
-  0300 buisy_status equ 0300h ;  buisy flag set only (needed for s

tatus requests)
= 0000 not.bui.stat

'  )
egu OOOOh j buisy flag not set t

i
f
;  « i l l l l l l l l X l l l K H H l i l l i H K H

1 h  data block length's i i
;  l i f i i i i i i i f f i i H i i i f i i f i i H i i i i

= 0012
»

s r h .in it .l  equ 18 i in it  block
= 0000 srh .flush .l equ 13 i flush block
= 0000 s rh .s ta t.l equ 13 » status request block
= OOOE s rh jid .l equ H 5 non destructive read no wait block
-  OQU srh_r_«_l equ 20 ;  read or write block

kbd_status_rec record lg d a t:l,k e ys n d e f:3 > fl:i,f2 :lrib f:l,k b d a tJl 
I keyboard status byte which is returned on rskey

I Igdat = 1 i f  language byte is ready
i ib f = 1 i f  output to kbd is not possible
» kbdat = 1 i f  character ready on keyboard



K B D - D R V

H l i l l i K i l l l l f i m i H H H H I i i l l H H I i X l  li H
»  S T A T U S  y O R D  »ff «i
«x of STATIC REQUEST HEADER * *H <1
H f l I I I i i i X i l i i l H l l I I i > X I i i I X i i i i ( ( i f « f i

stat.rec record stat.err:I,st3t_reserve:5istat_buisy!l»stat_dane:lfst3t_code:8 
j  definition of status word •'
5 staLerr = error bit (O^cikayrl=error)
; stat-reserve = reserved bits r not used
; statjuise = buisy flag used for status requests
f stat.done = flag : operation coipleted
; stat.code = error description
f code equates see dseg (include devhdr.asa)
operatian.rec record esc^flg: 1» funact: 1«at.beg.act: 1«disfk: l vundeft2fhebr.on: If in^buff: 1

; definition of operation flags *
! escjlg
; funact
I a t je g jc t

; disfk

undef
hebr.on

in jiu ff

= ESC-function active 
= function key active
> function key not coipleted at 

last input
-  disable function key 

i f  set :  function key code is 
9 iven back directly without 
reading function table 

no translation is  done for CQ-F3h
> not used je t
= switches display of special hebrew 

characters on or o f f  #
= input buffer f u ll  (1  byte only)



0008 key_in_fi:
0008 Ci 2E  0000 E tes bp.PTRSAV ;  get data block address
OOOC 24: 80 7 E  00 00 cip es:[bpl.lo!\g»srh_Uush_l
0011 73 03 jae key_in_fl_l 1 test length of data block
0013 E9 0000 E jip near ptr ERR0R.5
0Q16
0014 80 26 0002 R FE and byte ptr flagJiuf»not task in jiu ff f clear input buffer fu ll flag
001B 80 26 0002 R BF and f I 3 9 jjuf»not cask {onset * reset function active flags 

10020 SO 26 0002 R DF and flagjjufinok iask atjbeg.act

0025 E? 0000 E jip near ptr EXIT f input buffer not physically clear
ed
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D02B k e y .in j proc
0028 3C DO CIP al,0dh J on (CR) return
002A 74 10 jz key_inj2
002C 3C 7F cap at»7fh ; i f  line shall be cleared» return
0Q2E 74 1? jz key.in_p2
0030 key.in.p6i
0030 ES 0340 R call near ptr kbdjn } set char.froa keyboard (nailing)

| I t f i t f H I H H f H I t i I H H f H f l H i
;  »• echo lo CRT hier « i m m
j f ü l i i f l H i f i H i l l l l H H i l i t i i l l

0033 3C AO
»

cap aliOaOh j was i t  a function key ?
0035 73 00 jae key.in.pl ; set function flag active »return
0037 8D 3£ 0000 R 32 cap language»32h ; for HEBREV switch on or
003C 74 0C jz key_in_p3 ; o ff special characters
003E key.in.p5i
003E AA stosb ; store incoaing char,via string
G03F E2 E7 loop k e y .in j } loop until transfer buffer full
0041 EB 03 90 jap near ptr key.in.p2 f then return
0044 key.in.pl:
0044 80 OE 0002 R 40 or flagjufiaask funact ; set function active flag
004? key.in.p2:
004? C3 ret » and return
004A key_in_p3:
004A 2t PE cap alrPEh ; HEBREW: switch on
004C 75 07 jnz k e y.inj4
0Q4E 80 0E 0002 R 02 or f l a9_bufi■3sk hebr.on
0053 EB 06 jap near ptr key.in_p6
0055 key.in.p4:
0055 3C 9F cap ali?Fh » or o ff  display of
0057 75 E5 jnz key_inj5 • special character
005? 80 26 0002 R FD and (tasJufin o t aask hebr.on
005E EB 00 jap near ptr key.in.p6

0040
i
k e y.in j endp

0040 new.funct proc
0060 BE 0000 E aov sitoffset functbl
0063 BB 0000 BOV bXiOOh
0066 ?! «h g aX'CX
0047 81 E l 001F and « » 0 1  fh get nuaber of function
006B 83 F? 00 cap cxiOOh ;  i f  fir s t  function is
006E 74 07 jz neu.f2 ;  requested» take i t  directly
0070 new.fl:
0070 8A 1C aov HjC dsfsi]
0072 03 F3 add siibx
0074 E2-FA loop new.fl » get correct offset of special fun

ction
0076 71 xchg cx»ax
0077 new_f2:
0077 BB 0000 aov bxtOOh
007A 8A 1C aov blids^lsi] ;  get length of function in 6X
007C 4B dec bx
0070 46 inc si » set source pointer to firs t char.
007E C3 ret
007F new.funct endp



007F o l d j u c t proc
007F SB 3Ä 0004 R MV s itw rd  ptr fancoff f set offset of firs t  byte

J to be transfered for aa
J not coipleted function

0083 8B IE  0008 R MV bxiuord ptr reanua 5 nuaber of bytes to he transfered
008? C3 ret
0088 old.funct

i
endp

0088

»
i
trans.funct proc f transfer of bytes fro i function k

ey
;  already set dx=trans.length
5 bx=function length
J td sJsil function offset
» te s-d il transfer address

0088 3B 03 Ctp dxrbx
G08A 73.12 iae tra n s jl ;  function can be transfered coiple

tly
OOSC 86 CA MV CXidx i  set counter
OOSE 2B0A sub bxidx t rewinding bytes of function
0090 BA 0000 MV dxiOOh i no transaction bytes are le ft
0093 89 IE 0006 R MV ward ptr reinufl'fax ? are saved
0097 80 OE 0002 R 20 or flagjw fiiask atjiegjact } set flag of not cotpl.funct.
009C EB 07 jap short transJ2
0Q9E transjl?
D09E 8B CB •ov cxfbx i set counter
OOAO 2B 03 sub dxrbx i  save reiaind.no.of transf.bytes
0DA2 BB OOOD «ov bXfDOh t no function bytes are le ft
00A5 trans_f2:
00A5 F3/ A4 rep MVSb f aove function via string

5 « H M H I H I I I f i H i l i H lH I H t
i * * » *  echo to CRT k i h h h
} I H H H -IM ilf l f  I l iH H I H « !  I i

OOA7 89 36 0004 R
I

IOV word ptr funcofftsi ;  save address of next function byt

OOAB C3 ret
OOAC transjunct endp
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DOAC key.in:
OOAC C4 2E 0000 E les ÖPiPIRSAV i get data block address
0060 26: 80 7E 00 14 cap es:tbp3.lofl3»sfh„f_vJ
00B5 73 03 jae key.in.l
00B7 E? 0000 E jap near ptr ERR0R.5 ;  i f  not: return this
006A k e y jn j?
00BA C4 2E 0000 E les bp.PTRSAV
00BE FC cid
O08F 26: 88 56 12 IOV dx#es:Ebp3»s_b_count i get aax.transf.length
00C3 83 FA 00 cap dx.OOh J i f  no transaction is requested
00C6 75 03 jnz ke yjn.7
OOCB E9 0000 E jap near ptr EXIT I do nothing and return uith done status
OOCB key_in.7:
00CB 68 0000 aov axtOOh ;  clear accu
00CE 26: SB 7E 0E aov di»es:[bpl.transadd.off i set pointer to transfer addr.
0002 26: 8E 46 10 aov esies:Cbp].transadd_se9
0006 F6 06 0002 R 20 test flagjuf.aask atjieg.act i was last function key not coaplet

ed
OOOB 75 62 jnz key.in_2 ;  so get its  pointers
0000 F6 06 0002 R 01 test flagj>ul,aask injbuff i is there a char, in input buffer
00E2 74 2E jz ley.in.3 } i f  not set key-input
00E4 AD 0003 R aov alibyte ptr in ju f/e r j else set input byte
OOE7 80 26 0002 R FE and flag.bufinot aask in.buff ; clear input buffer (flag)
OOEC 3C AD cap aliOaOh t uas i t  a function key
OOEE 72 4B jb k .e yjn j ? i f  not store char.
OOFO key.in_6:
OOFO AS 10 test air 10h Ü  SPAR Q2314
00F2 74 07 JZ key.in.8 ; ;  for code ) defined
00F4 AS OC test altOch it function key codes
00F6 74 03 jz key_in.8 ; ;  nothing is
00F8 EB 18 70 jap key.in.3 ü  returned
OOFB k e y.injj: ; ;  end of Q2314
OOFB 80 26 0002 R BF and flag.buf,not aask funact i flag not needed any aore
DIDO F6 06 0002 R 10 test UagJuljiask disfk I i f  function keys are disabled
0105 75 34 jnz ley.in„4 i return its  real code
0107 E8 0060 R call near ptr newjunct ;  get pointers of function
010A l e y .i n j :
010A E8 0088 R call near ptr trans.funct i store function via string
0100 83 FB 00 cap bXtOOh ;  function is not coapleted
0110 75 18 jnz key.in.end i return uith fu ll transf.buffer
0112 k e y .i n j :
0112 83 FA 00 cap dxiGQh ; i f  transf.buffer is full
0115 74 OE jz key.in_end2 i return uith function coaplete
0117 8B CA aov cxidx ;  set string counter
0119 E8 0028 R call near plr k e y .in j I get char.froa keyboard
011C SB Dl aov dxicx i get retaind.transfer bytes
OHE F6 06 0002 K 40 lest flag.buf.aask funact i i f  a function is active
0123 75 CB jnz key_in_6 ; take i t
0125 key.in.end2:
0125 SO 26 0002 R OF and flag.bufinot aask at.bej.act ;  reset uncoaptete function flag
012A key.in.end:
012A C4 2E GOOD E les bp.PTRSAV } reset Ees:bp3
012E 26: 8B 46 12 aov axies:[bp].s_b.count
0132 2B C2 sub axidx ; subtract reaainding transfer byte

s
0134 26: S9 46 12 aov es:[bp].s_b.countt3x i froa trans.counter and return thi

0138 E? 0000 E jap near ptr EXIT
0136 key_in_4:



013B AA
ock

stosb i store input buffer on transfer bl

013C 4A dec dx
013D EB 03 jap near ptr keyjn_3
013F I c y .i n J :
Q13F E8 007F R call near ptr old.funct » get infora.about uncoapleted function
0142 EB C6 jip near ptr key_in_5

0144 keyjid_in:
0144 C4 2E 0000 E les bp.PTRSAV » get data block address
0148 26: 80 7E 00 OE

t,
CIP es:[bp3.long»srh_ndJ i look for correct data block lengt

0140 73 03
n

jae k e y jid .in J
014F E? 0000 E jap near ptr ERRORJ ; i f  not return this
0152 k e y jid .in j:
0152 BO FO aov ditbp I set destination pointer
0154 83 C7 00 add di« resdjiyte
0157 F6 06 0002 R 20

jj
test flagjuf»aask a tje g .a c t i i f  a function key is not coaplete

015C 75 2B jnz k e y jid J r coaplete i t  firs t
015H F6 06 0002 R 01 test flag ju f»iask i n j u f f » is  a char, in put buffer
0163 75 1? jnz keyjid.7 ? yes» take'it firs t
0165 keyjidjs
0165 E8 0330 R call near ptr kbd.st » look for char, ready on kbd
0168 A8 01 test aliiask kbdat ? i f  not»
016A 74 45 jz keyjid.end » return with busy b it on
016C keyjid.?:
016C E8 0340 R call near ptr kbd.in » else get i t
016F 80 3E 0000 R 32 cip language»32h » on HEBREW switch on or
0174 74 3E jz keyjiebrev » o ff  special characters
0176 keyjidJO:
0176 A2 0003 R

uffer
BDV byte ptr in ju ffe r»a l » in a ll diff.cases safe char, in b

017? 80 OE 0002 R 01 or flagjuf»aa$k i n j u f f » set input buffer full
017E k e y jd .7 :
017E AO 0003 R 10V alibyte ptr in ju ffe r » set char, in Al
0181 3C AO cap aliOaOh » i f  i t  is a function key
0183 73 OA jae keyjid_5 » set source pointers corr.
0185 k e y jid J :
0185 AA

k
stosb » save the noraal char.on data bloc

0186 EB 26 90 jap near ptr keyjid.endl » return good status
018? k e y jid J:
0189 E8 0Q7F R call near ptr old.funct » take dest.pointers of old functio

018C EB 1A 90 jap near ptr keyjid_6 f and give i t  to data block
016F keyjidJ?
Q18F A8 10 test alrlOh ; ;  SPAR D2314
0191 74 OB jz k e y jid J m  codes ) function
0193 AS OC test al»Och if  key codes return
0195 74 07 jz keyjid.3 »» nothing
0197 80 26 0002 R FE and Rag Ju f»n ot aast i n j u f f »»
019C EB C7 jap k e yjid J i!
019E teyjid.3: ; ;  end of 02314
019E F6 06 0002 R 10 test flagjuftaask disfk i i f  function keys are disabled
01A3 75 EO jnz key_nd_8 J return its real code
01A5 E8 0060 R call near ptr neujunct » take dest.pointers of neu functio

01A8 key.n d j:
01A8 A4

lock
aovsb » and transfer firs t  byte to data b

01A? 80 26 0002 R BF and flag Juf»no t aast funact ;  reset function active flag
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01AE keyjid.endls
OISE E? DODD E jap near p tr EXIT
01B1 keyjid.ends
OiBl E? 0000 E jip near p tr BUS_EXIT
01B4 keyjiebrews
01B4 3C ?E cip al,?Eh
D1B& 75 07 jnz keyjiebi
GIBS SO 0E 0002 R 02 or flag.bufiiask hebr.on
01BD EB A4 jap near p tr key_nd_4
01BF keyjiebi:
01BF 3C 9F cap al,9 fh
01C1 75 B3 jnr key_ndJ0
0103 B0 26 0002 R FD and fla g jiu fin a t aask hebr.on
01CS EB ?B jap near p tr keyjid.4

i return with good status

;  s e t busy {tag on 
;  f o r  iapleaentation of 
;  HEBREW language 
i switch on or o ff  
;  display o f Hebrew 

t characters



01CA
01CA Cf 2£ 0000 E

key_st:
tes bp.PIRSAV f set data block address

O K E 24: SO 7 E  00 00 CIP es:lbp].loo9,srh_5tat_l
0103 73 03 j t t k *y _ s tj i test length of data block
0105 E? 0000 E j«P near p tr ERR0RJ5
0108
0108 FS OS 0002 R 20

key_st_3:
test fla s Jo ffia s k  a tje g .a c t » look at active function k

0100
eys

75 11 jnr k e y _ s tj.
01DF FS OS 0002 R 01 test flagjiufrtask i n j u f f r when input buffer not enpty
QIE4 75 OA jni key_st_l » return this
01ES E8 0330 R call near p tr kbiLst f set keyboard status
01E? A8 01 test aliiask kbdat ;  when character ready on keyboard
01E8 75 03 jni k e y j t . l » return this egu. to no eipty inp.

01ED
baffer

E? 0000 E j«P near p tr Bl)S_EXIT } else return buisy flag on

01F0
OIFO E9 OOOO E

key_st_l:
jip near ptr EXIT f set buisy flag o ff
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01F3 k e y.init:
01F3 C( 2E 0000 E les bpiPTRSAV J get dat block address
01F7 26: 80 7E 00 12 CI? e sU b p l.lo n sisrh.init.l ;  test length of data block
01FC 73 03 jae k e y .in it .l ;  return status 'ba

d drive request s tr . length
01FE ES> DOOO E it? near p tr ERROR.?
0201 k e y .in il.i :
0201 C6 06 0002 R 00 IOV byte ptr flag.bufiOOh 5 set a ll operation flags reture
0206 ES 02B8 R call near ptr kbd.init ;  get language code fro i keyboard

t this procedure stores the sotten code on byte LANGUAGE

020? 26: C6 46 00 01
i

IOV es:CbpJ.unit_no»no_of.units f return nuiber of units belonging
to this driver

020E 80 3E 0001 R C8 cip kbd.varf0C8h j for undefined keyboard
0213 73 08 jae key.init.2 ; variables
0215 80 26 0000 R 07 and languagei07h ; set old oneiuithout
021A E9 0000 E J»P near ptr ERR0R.il ;  changing the language 5

t and return a read error
021D key_init_2:
0210 E? 0000 E jip near ptr EXIT



0220

l l t l l l l l l l l l l l l l l l l l l l l l i X I I C f l l l i l l t l l l f l l l i l l  
i l l l i i l l i i f i l l l l l i i l l i l l l l l l l l l f I l i l i l l l l i i i l l l
II II
« * Ö E F . . F U H  H
I I  « I
i i  Subroutine nii <i
I l l l l l l l i i i l l l l l l i l l X I I l I I I I I X I I I I X I I I I I I i i i l i l
i i m i i i i i i i i i i i i i i i i i i i f i i i m i i i i i i i i i i i H i « «

realen du 00h t nuiber of bytes of all functions behind 
; the changing one

v J
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0222 def.fun proc
0222 54 push si
0223 04 push es
0224 53 push bx
0225 51 push er ;  save a ll incoeing data
022& FC cid

;  deleted fo r CONFIG 
;  see SPAR 62344

0227 B8 0000 IQV axiOOh
022A U i  8A 07 IOV aWestfbxJ ;  AL = i  of function that is 

; to be changed
0220 3C 00 Cip a t ,OOh ;  function f  0 :
022F 74 14 jz setJunjJis ; disable function keys
0231 3C 14 cap alt20d ;  function i  I  -  20 i
0233 n  ie jbe reset.fun ;  change the function contents
0235 3C 43 cap al,??d • function *  9? :
0237 74 13 j r set.fun.en ;  enable function keys
023? re t.fa ils
023? BO 0C «ov al.OCh ;  for unallowed function nuibers
023B EB 03 ?0 jip near ptr ret.end i a failure 'general failure*

;  is returned
i also d i f f .  deficulties end in this way

023E rel.okay*
023E BO 00 IOV altOOh f* END: the coaplete sequence is stored
0240 ret.end:
0240 5? POP er
0241 5B POP br
0242 07 POP es ; return with string address
0243 5E POP si
0244 C3 ret

t
i

0245

i
1
set.fun.dis:

0245 80 OE 0002 R 10 0 f flag_&uf,iask rfisfJr ;  set flag : getting contents of
024 A EB F2 jip

I
near ptr ret.okay ;  function keys is  disabled

024C
>
seU u n.e n:

024C 80 24 0002 R EF and flag_buf,not task disfk ;  reset flag :  getting contents
0251 EB EB jap

1
5

near ptr ret.okay ;  of function keys is  enabled

0253
0253 FE C8

reset.fun:
dec al

0255 50 push ax
0254 BB 0014 IOV 3X|20d 5 save nuiber'of function
025? EB 0040 R call near ptr new.funct i get coiplete function length
025C 8? 34 0220 R •ov realeflrsi ;  length includes offset
0240 01 IE 0220 R add *reilen»bx
0244 58 POP ax ;  get nuiber o f requested function
0245 EB 0040 R call near ptr neu.funct i get possition of req.function

0248 43 inc bx
{ and its  old length 
;  old length (coiplete)

024? 68 0000 E «OV ax,offset functbl



026C 05 0200 add ax'funclen
026F 2B 06 0220 R sub axireilen
0273 03 C3 add ax»bx » iax.length neu contents can be
0275 4E dec si t address of l.b yte  (length)
0276 29 36 0220 R sub reilen»si f length o f functions ) req.one
D27A 2? IE  0220 R sub reilenibx
027E 5? POP cx
027F 51 push cx i

» get correct length o f neu
? string (incl.length byte)

02S0 3B Cfi c«p cx>ax i i f  uhole string is too long
0282 7 7  B5 is r e t .f a i l ;  return uith an error
0284 56 push si i save begin o f function string
0285 3B CB cip cxfbx
0287 7 7  28 ja res4 t i f  neu one is longer

;  than old one
028? 74 12 j z res2 » neu contents as long as old one

i no love of reiainding functions is needed
028B resls
0280 86 fE IDV d irsi ) set painters to love the
0280 03 F? add difCx
028F SC 08 IOV axrcs ; reiainding functions
02? 1 6E CO IOV estax
02?3 03 F3 add s i rbx
0295 8B OE 0220 R IOV cxtreilen
02?? 41 inc cx
02?A F3/ A4 rep lovsb

02?C FC
i

cld ;  direction nou up
0290 res2*
0290 s c  e s •ov ax»cs
029F 8E CO IOV es»ax • set pointers to love the
02A1 5F pop di f neu contents
02A2 5? pop cx
02A3 5E pop si
02A4 46 inc si
02A5 1F pop ds
02A6 83 EC 06 sub sp,6 ;  reset stack pointer
02A? 8B CI IOV axicx r f i r s t  u rite  length o f string
02AB AA siosb ;  of the neu function
02AC 4? dec cx ; cx- string length
02AD F3/ A4 rep novsb ;  store uhole contents of new

J function
02AF EB 80 dip near p tr ret.okay » return uith good status
0261 res4!
0261 03 36 0220 R add si*re ile n i set pointers to end o f table
0265 FD std ;  direction :  down
0266 EB 03 Jip near p tr re sl ;  continue
02B6 d e fju n  endp

u>



KBD-DRV

include kbdpiic.seg

l i i l l l i l l l i l i l l f l i l l i i l l l l i l i l i l i f l l i i l i i l l f i l i i l l  
f f  « I
h  K E Y B O A R D  f f«i ti
*» P i n  if

i f f ü l l ! i l f l l f l l l f f f f f f f l l f l l f f f f f l l l f l l l f f f f f f l f  i

i « i f f i f i f i f H i » i i i > i f f « i f f f f > i f i f » f f i f f f i f H i f i f f f f f f f > i > f K i f i f i f f i i i f i f f f  
f f  l l i l i f f  <1 I M i l l i l f l f  I H f l l f l l f  H ü  l l f f f f f f f f  I f f i l f f  f  I f f  f f f f  f  f  I I I H I f  i l f l f  I I  
* f f H l l l l i m f f l H H H i l t l i H f i m H I I I I H i l f f f f f f f i t f f i l * f i l f f * f i f * f f f f f f l f *

ü fl

Cec
c
r
cc
c
cc
cc
c
c
c
c
cc
c
cc
c
c
ccc
c
ccc

ROUTINE NAflEs KBOJHIT

FUNCTION: INITIALIZE the keyboard and s e t  it s  language code

ENTRY v i a :  CALL

ENTRY CONDITIONS: rtUST BE FIRST ROUTINE ON KEYBOARD AFTER THE POWER UP

EXIT VIA: RETURN

EXIT CONDITIONS: AL -  LANGUAGE CODE (00H -  07H)

{ i f i i i i i f f f f f f f i f f f f f f f i f f f f f i i H f f f f f f f f f i i i i f f i f f f f r f f f f f f i f i f f i i i i H i i i i i i f i
; i f i i i i i H i i i f f i i f f i « « i i f i i i i f i i f i i i i i f i f f f i i i f i i i f i f i f i i i i f i f i i i i f i i i i i i i i i f i i
; i i i i i i i i ! i i ! i i i i f i i i m i i f i i i i i i i i i i i i i i i i f i i f i i i i i i i i i i i i i i i i f i i i i i i i i f ! ! i i i f



02B8 0 k b d jn it*
Q2B3 80 01 0 IOV aljcountry f load coaaand to get language code
02BA E6 41 0 out byte ptr kcount»al ;  send this coaaand
Q2BC C k b d j n i t j *
02BC E4 41 C in alibyte ptr rskey ? get keyboard status
02BE A8 01 0 test a lfkbdat86 i when data not ready
02C0 74 FA c jz k b d j n i t j ;  try again (loop)
02C2 E4 41 0 in alrbyte ptr rskey i
02C4 A8 80 c test alilsdat86 i when language code ready
Q2C6 75 04 c jnz k b d j n i t j i set i t
02C8 E4 40 c in alfbyte ptr rdkey i duuy read neede (or 8741 control

ler
02CA EB FO C jip k b d j n i t j ;  try again
02CC C k b d j n i t j *
02CC E4 40 0 in alibyte ptr rdkey r get language code
02CE C6 04 0000 R 07 c iov language,07h
0203 20 06 0000 R 0 and languages! r clear b i t s * 7 ,. . . ,3
0207 24 F8 c and aUnot 07h i clear lower bits
0209 B9 0003 c IOV cx,Q3h I look for the 3 variantes
020C 0 k b d j n i t j *
02DC 3A 06 0001 R 0 CIP alikbd^var t get i  of
02E0 74 OC 0 jz k b d j n i t j ;  keyboard Variante
02E2 80 06 0000 R 10 c add language»10h i and change
02E7 BO 2E 0001 K 10 c sub kbd_var,10h i language code
02EC E 2 E E c loop k b d j n i t j ; accordingly
02EE 0 k b d j n i t j *
02EE 80 3E 0000 R 01 0 cip language!01h i i f  language is
02F3 76 3D c jbe k b d j n i t j
Q2F5 80 3E 0000 R 10 c CIP languageJOh
02FA 74 36 0 iz k b d j n i t j
02FC 80 3E 0000 R 11 0 CIP languager11h
0301 74 2F 0 jz k b d j n i t j
0303 80 3E 0000 R 23 c cap languagei23h ;  CANADA
m i 74 28 c iz k b d j n i t j
030A 80 3E 0000 R 32 0 C*P languagey32h ; HEBREW
030F 74 17 0 jz k b d j n i t j
0311 C6 06 0000 E 2C 0 10V* byte ptr dec_signj,2ch ; ;  SPAR 02332
0316 C6 06 0000 E 20 c aov byte ptr dec_signj,2ch i f
0315 BF 00IE E c IOV diio ffset k b d jt *leh
03 IE 06 05 IE 0 IOV byte ptr td i],le h I for Hebrew the codes
0321 47 c inc di ;  9Eh and 9Fh switch on

0322 06 05 1F 0 IOV byte Ptr Cdi3,lfh ; and o ff display of
0325 EB 15 90 0 jip k b d j n i t j
0328 0 k b d j n i t j *
0328 BF 001E E 0 •ov di,o ffse i k b d jt -fleh
032B 06 05 9E c IOV byte ptr Edi3,9eh f for Hebrew the codes
032E 47 0 inc di ;  9Eh and 9Fh switch on
032F 06 05 9F 0 IOV byte ptr Edi3t?fh f and o ff display of

0 f hebreu characters
0332 c k b d j n i t j *
0332 06 06 0000 E 2E c IOV byte ptr d e t j i g n J J e h f 00 = us or 01 -  uk
0337 06 06 0000 E 2E 0 IOV byte ptr dec„signj,2eh ; use deciial point

c i  instead of coma
033C 0 k b d j n i t j *
D33C 03 0 ret

n

( j
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0330
0330 Et t l  
033F C3

C
cc
c

cc
c
c
cc
cc
cccccc
c
cc
tccc
ct
c
c
c
c
c
c
c
cc
c
ccc
cc
c
cc

I
{ l i i i f i i i i i i i i i i i i i H i i i i i i i i g g i f i i i i f f i i H i i i f  i x i i i f i i i i i f f i i f f i f f f  ( f  f  f i f f f f f f f
;gggggg|ggggggggggggg|g«gggg|gggggggggggggxgggggg|g|ggggg|gggg»ggg|gigggii*«ggi
;g i i f i> f « i i f im i i i g i> i i » * i i i ig i i i i< g g i i ig i i g g g g g < g g ig g g g g g g g x * x g g g g g i ig g ig g iH

ROUTINE NAHE: KBDJT

FUNCTION: 6ET STATUS OF KEYBOARD CONTROLLER

ENTRY VIA: CALL

ENTRY CONDITIONS: HOH

EXIT VIA: RETURN

EXIT CONDITIONS: A l = STATUS OF KEYBOARD CONTROLLER

gggggggggggggggggggggggggg|gggggg>ggigxgggigggg|ggggggggggggtgggxggi<igim xxg 
ggggglgg<g|gggggg|g|gggggg|ggggg|gg!gllgg|ggggggggggggggglggggggggggggligggggi 
|gggglggggggggggggg|gg|gggggggggg|f ii!giiiggggg|gggg|ggggggggggggggg|gggH gggg

kbd.st:
in aWbyte ptr rskey ; get status of keyboard controller
ret



C
C
c
cc
c
c
cc
c
cc
c
c
c
c
c
c
c
ccccc
c
c
cc
cc

lifXXXXIIlifflXXXliilXlIIfflflllXIlflllXXIflXIXHXIXlIiXfliflXXffXIXXXXIXXXXXI 
IX iX IX IiiX lfH llX Ü IIIIIIX IIIIX illllX fl(X liX IIX X IIIX I| {X III| (| l| lllllll| | | | | (l  
f i l l H ilf fffffi llX X ifX flfX lX IX iflilX X ffX fli flff lX ff ffI lIX X X IliX X fI f f XXXXIIXXXI

ROUTINE NAHE: KBOJH

FUNCTION: GET AH INPUT FROH KEYBOARD
(AND UAIT UNTIL OHE IS C0MN6

ENTRY VIA: CALL

ENTRY CONDITIONS: NON

EXIT VIA: RETURN

EXIT CONDITIONS: AL = CHARACTER FROH KEYBOARD INPUT

XXXXSXXXXXXIXifXXfIXXXiiXXXXIXXIXiXXXXXIIXiXXXXXXXIXXXXXXXXIXXXXXXXIXIXXXXXXXX 
<1X1l(IXXIiXilIlfliill||||X IXIi«||||flX «lillIlllf|fi(|||Xl||X IIX IXIX IIII|||IX|  
»XXflXXXXXXXIflXXXXXflXIffXfiXfitliXXXflflXIXXIXffXlIIXXXfXXXXfiXXXXXXXXXXXXX

0340 C kbd.in:
0340 E4 41 C in alrbyte ptr rskey • wait for character ready
0342 AS 01 C test al»kbdat86
0344 74 FA C jz kbd.in I (loop)
0344 E4 40 C in at,byte ptr rdkey » set character (or keyboard
0348 3C 80 C cip alrSOh t i f  char is a ASCII one
034A 72 OA C jb kbd_in_2 1 okay return
034C SC AO c ctp aliOaOh I also function keys are returned
034E 73 04 C jae k b d .in j
0350 24 IF c and a l,lfh • a ll char. 80h and ( aOh
0352 BB 0000 E C BOV bx,offset kbd.tt t are translated
0355 D7 c xlat i by the keyboard translation tablec t the character ) 80h
0354 c k b d .in j :
0354 C3 c ret

v j
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0357
0357

H*I*IXXXIIfXXXXXX»*XXIXXX*fXIIIXXIIXXXXXXXIIXXIXXXIXXX*IIXX***XXXIXIXXXXIXXXX
«XXXXXXliXXXIXXXXlIIXIXXiXmillllXXXXXlXXXXXXXXIIIXXiXXIXXXXXXIXIIIlIXXXXXIXI
iXIXXXXfXXiXXIXXXXXXXXXIXiXXXXXXXXXXXXXIXIXXXXIfXXXXXXXXXXXXXXlIXXXXXXIXXXXXXX

AUTHOR: H.flHler

KBDjOUT

OUTPUT TO KEYBOARD

CALL

ROUTINE HAUE:

FUNCTION:

ENTRY VIA:

ENTRY CONDITIONS:

EXIT VIA:

EXIT CONDITIONS: NON

XXXXXIXXiXXHiliXXXXXXIIXIXIXXXXIIIIXIXHIilllXIXXIlIIXXXXIXXXXXlIIXXXXXXXXXXI
fXXXXXIXXIXXIlXXXHIXXIIXIIXXXXXIXXXXXXIXiXXXXXXXXXXIXXXIXXXXXXXIlIIXXIXXXIXXI
XXXXXiiXXXXilXIXXXXXXXXXXXXilXXXIIXiXXXIXXXXXXXXXXXXXXXXXXXXXXIiiiXXXXIXXXXifX

CL :  CHARACTER FOR RETREIVE OH KEYBOARD 
(WAITING UNTIL KEYBOARD CAN TAKE IT)

kbd_out:
kbd.outjs

i output character in CL
0357 E4 41 C in altbyte ptr rskey ; get keyboard status
035? A8 01 C test al»kbdat86 i when a character is ready
0358 74 02 C jz Ib d .o u Ll 1
035D E4 40 C in at,byte ptr rdkey f do a duuy read (needed for 8741

controller) -
035F C k b d j u t j :
035F E4 41 C in alibyte ptr rskey i get keyboard status
0361 A8 02 C test altinpbuff86 i and check whether output to kbd c

an be done
0363 75 F2 C jnz k b d jju tj ; i f  noti try again
0365 BA Cl c IOV s l i d ;  get character fo r output
0367 E6 41 c out byte ptr kbelUal ;  and send i t
036? C3 c ret

036A CSEG ends 
end



Structures and records:

N u e Width i  fields
Shift Width Itask

ADDRESS.STRUC...................... 0004 0002
OFF................................. . . 0000
SEE................................. 0002

IHIT.STRUC ......................... 0012 0004
UNIT JIO............................ OOOD
BREAKADDJFF ................... . . OOOE
BREAKADDJE6 ................... 0010

KBD STATUSJEC................... . 0008 0004
LfiOAT.............................. 0007 0001 0080
KEYUNOEF ......................... 0004 0003 0070
F I................................. 0003 0001 0008
F2................................. .. 0002 0001 0004
IBF................................. 0001 0001 0002
KBOAT.............................. ... . 0000 0001 0001

HOHJESRJEAD...................... .. OOOE 0002
READJTTE......................... OOOD

OPER ATI OH JlEC...................... .. 0008 0007
ESCJL6.............................. 0007 0001 0080
FÜHACT.............................. 0004 0001 0040
ATJEG.ACT...................... 0005 0001 0020
DISFK.............................. 0004 0001 0010
ÜHDEF.............................. .. 0002 0002 OOOC
HEBR.OH............................ 0001 0001 0002
INJUFF............................ 0000 0001 0001

READJRITEJATA................... .. 0014 0005
UEOIAJESC...................... . . 0000
TRAH5ADDJFF................... OOOE
TRANSADDJE6................... ... . 0010
SJ.COUHT......................... .. 0012

SPECIALJEVJEADER.............. 0012 0005
POIHTJXT......................... OOOD
ATTRIBUTE......................... ... . 0004
STRATJH1RT...................... . . ODDS
INTERJNTRY...................... .. 0008
DEVJAHE......................... .. OOOA

STATICJEQUESTJEADER........... .. 0000 0004
LOKS.............................. .. 0000
SUBUNIT............................... . 0001
COIItlAHD.............................. 0002
STATUS .............................. 0003
DOSJUEJODR....................... . 0005
OEVJUEJDDR...................... 000?

STAT JEC.............................. 0010 0DD5
STATJRR........................... OOOF 0001 8000
STATJESERVE...................... OOOA 0005 7C00
STATJUIST........................., . 000? 0001 0200
STATJONE........................... 0008 0001 0100
STAT.COOE........................... 0000 0008 OOFF

Segeents and groups:

N a ■ e Size align coibine

OSES.................................... 036A PARA PUBLIC

CD

Initial

0000
0000
0000
0000
oooo
0000

0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000

class

'CODE1
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Syibals:

Hai e Type Value Attr

BA0JRHJ.EN6TH................... . Nuiber 8005
BUISY_BTATUS ...................... . Nuiber 0300
BUSJXIT ........................... . 1 HEAR 0000 External
CLEARJ.............................. V BYTE 0000 External
CLEARJ.............................. V BYTE 0000 External
COUNTRY.............................. . Nuiber ODDI
CRCJRROR........................... . Nuiber 8004
OECJIGHJ........................ V BYTE 0000 External
DECJIGNJ ........................ V BYTE ODOD External
DEFJUN.............................. H PROC 0222 CSEG Global Length =0094
ORIVEJJEADY...................... . Nuiber 8002
ERRORJ).............................. L NEAR OODD External
ERRORJ.............................. L NEAR 0000 External
ERROR 10 ........................... L HEAR 0000 External
ERR0RJ1........................... L NEAR 0000 External
ERR0RJ2........................... L HEAR 0000 External
ERRORJ.............................. L NEAR 0000 External
ERRORJ.............................. L HEAR 0000 External
ERRORJ.............................. L NEAR OOOO External
ERRORJ.............................. L NEAR 0000 External
ERRORJ.............................. L NEAR 0000 External
ERRORJ.............................. L NEAR 0000 External
ERROR 8.............................. . L NEAR 0000 External
ERRORJ.............................. L NEAR 0000 External
EXIT................................. . L NEAR 0000 External
EXIT1................................. L NEAR 0000 External
FLAGJUF........................... L BYTE 0002 CSEG Global
FÜNCLEN.............................. . Huiber 0200
FUHCOFF.............................. . L NORD 0004 CSEG Global
FUNCTBL.............................. V BYTE DODD External
GENJAULT........................... . Huiber 800C
IHPBUFF86........................... . Nuiber 0002
INJUFFER........................... L BYTE 0003 CSEG
KBDAT86.............................. . Nuiber 0001
KBDJN.............................. L NEAR 0340 CSEG
XBDJNIT........................... L NEAR D2B8 CSEG
KBOJNITJ........................ . L NEAR 02BC CSEG
KBOJNITJ........................ L NEAR 02CC CSEG
KBOJNITJ........................ L NEAR 033C CSEG
RBDJHITJ........................ L NEAR 02DC CSEG
KBOJNITJ........................ L NEAR 02EE CSEG
KBOJNITJ......................... L NEAR 0332 CSEG
KBOJNITJ........................ L NEAR 0328 CSEG
KüOJNJ........................... L NEAR 0350 CSEG
KBOJUT.............................. L NEAR 0357 CSEG Global
KBD.CUTJ........................... L NEAR 035F CSEG
KBDJUTJ........................... L NEAR 0357 CSEG
KBOJT.............................. L NEAR 033D CSEG
KBD J T .............................. . V BYTE 0000 External
KBD VAR.............................. L BYTE 0001 CSEG
KBELL................................. . Nuiber 0041
KCOUNT .............................. . Nuiber 0041
KEYBASE.............................. . Nuiber 0040
KEYJEB1........................... L NEAR 01BF CSEG
KEY HEBREU ........................ L NEAR 01B4 CSEG
KEYJN.............................. L HEAR OOAC CSEG Global
KEYJNIT........................... L NEAR 01F3 CSEG Global



KEY.INIT 1...........................  L NEAR 0201 CSE6
KEY.IHITJ............................ L NEAR 0210 CSEG
NEUN 1..............................  L NEAR 00BA CSE6
KEY IN J ..............................  L NEAR 013F C5E5
KEY IN 3 ..............................  L HEAR 0112 CSEG
KEY IN 4 ..............................  L NEAR 013B CSEG
KEY IN 5 ..............................  L NEAR 010A CSEG
KEY IN 6 ..............................  L HEAR OOFO CSEG
KEY IN 7 ..............................  L NEAR OOCB CSEG
KEY IH 8 ..............................  L NEAR ODFB CSEG
KEYJNJND...........................  L NEAR 012A CSEG
KEY.IHJHD2............................ L NEAR 0125 CSEG
KEY IHJL..............................  L NEAR 0008 CSEG Global
KEYJNJL.1............................ L NEAR 0014 CSEG
KEY INJ>..............................  N PROC 0028 CSEG Length =0038
KEY.INJl..............................  L HEAR 0044 CSEG
KEY.INJ2..............................  L NEAR 00« CSEG
KEY IHJ3..............................  L HEAR 004A CSEG
KEY IHJ4..............................  L HEAR 0055 CSEG
KEY 1HJ>5..............................  L NEAR 003E CSEG
KEY.INJ4..............................  L NEAR 0030 CSEG
KEYJD 10..............................  L NEAR 0174 CSEG
KEY.NO 2 ..............................  L NEAR 018? CSEG
KEYJD 3 ..............................  L NEAR 019E CSEG
KEY ND 4 ..............................  L NEAR 0145 CSEG
KEY JO 5 ..............................  L NEAR 018F CSEG
KEY JO 4 ..............................  L HEAR 01A8 CSEG
KEYJD 7 ..............................  L NEAR 017E CSEG
KEYJD 8 ..............................  L NEAR 0185 CSEG
KEYJD ? ..............................  L HEAR DISC CSEG
KEY NDJND...........................  L NEAR 01B1 CSEG
KEYJDJND1............................ L NEAR 01AE CSEG
KEY ND IN..............................  L NEAR 0144 CSEG Global
KEYJD IN.l............................ L HEAR 0152 CSEG
KEY.ST.................................  L HEAR 01CA CSEG Global
KEY.ST.l ................. . . . . .  L HEAR 01F0 CSEG
KEY.ST 3 ..............................  L NEAR 01D8 CSEG
LANGUAGE..............................  L BYTE 0000 CSE6 Global
LGDAT84.................................  Nuiber 0080
NEH.F1.................................  L HEAR 0070 CSEG
HEW F2.................................  L NEAR 0077 CSEG
NEHJUNCT..............................  H PROC 0040 CSEG Length =0D1F
NOT.BUI STAT.........................  Nuiber 0000
NO OF UNITS............................ Nuiber 0001
OK STAT OONE.........................  Nuiber 0100
OLOJUHCT..............................  H PROC 0Q7F CSEG Length =0009
PRINT OUT PAPER......................  Nuiber 8007
PTRSAV.................................  V DWORD 0000 External
ROKEY.................................... Alias KEYBASE
READJAULT............................ Nuiber 800B
RENLEN.................................  L NORD 0220 CSEG
RENHUI1.................................  L WORD 0004 CSEG Global
RES1.................................... L NEAR 028B CSEG
RES2....................................  L NEAR 0290 CSEG
RES4.................................... L NEAR 02B1 CSEG
RESETJUH..............................  L NEAR 0253 CSEG
RET .END.................................  L HEAR 0240 CSEG
RETJAIL..............................  L HEAR 023? CSEG
RET.OKAY..............................  L NEAR 023E CSEG
RSKEY.................................... Nuiber 0041
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SECTOR_H_FOUHD...................... Umber 80(18
SEEKJRROR...........................  Huiber 8004
SET_F0H_DIS...........................  L HEAR 0245 CSE6
SET FUHJH...........................  L HEAR 024C CSE6
SRhIfLUSHJ............................  Umber OOOD
SRHJHIU...........................  Huiber 0012
SRHJDJ...............................  Huiber OOOE
SRH R UJ............................... Huiber 0014
SRHjTATJ. ...........................  Huiber 0000
TRAHSJl.............................. L HEAR 009E CSEG
TRAHSJ2.............................. I  HEAR O0A5 CSE6
TRAH5JUHCT...........................  H PR0C 0088 CSEG Length =0024
UHKHOH com t...........................  Huiber 8003
UHKHOUJEDIA........................  Huiber 8007
UHKHOIÜJHIT...........................  Huiber 8001
IIOKEY...................................  Alias KETBASE
KR1TEJAULT...........................  Huiber 800A
HRITEJROTECT........................  Huiber 8000



0000 CSEG SEGHEHT PUBLIC 'CODE'

ASSURE CS:CSEG,DS:CSEG,SS:CSEG,ES:CSEG

PUBLIC OSK_IHT|OREND

EXTRH ERROR 0:HEAR,ERROR_l:HEAR,ERROR_2:HEAR,ERROR_3:HEAR 
EXTRH ERR0RJ:HEAR,ERR0R_5:HEAR,ERR0R_6:HEAR,ERR0R_7:HEAR 
EXTRH ERROR 0:HEAR,ERROR.?:NEAR,ERROR.10:KEAR,ERROR.ll:HEAR 
EXTRH ERR0 R_1 2 : HEAR tEXITs HEAR.PTRSAV:DU ORD, DRURAX: BYTE
EXTRH F L  OUTJiETRIES:BYTE,FLTAB: UORD

I/O  Oats packet structure

IODAT STRUC
0 0 0 0 ?? CHOLEH DB ? ;  COUHAHD LEHSTH
0 0 0 1 ?? UHIT DB ? ;  UHU HUIIBER
0 0 0 2 ?? CUD DB ? ;  COnUAHD CODE
0003 ???? STATUS DU ? i RETURN STATUS

0003 OB C DB 8  DUP (?)
1
i

??
3

0 0 0 D ?? HEDIA DB ? ! UEDIA DESCRIPTOR
OOOE ???? TRAHS DU 7 ! TRAHSFER ADDRESS (OFFSET)
0 0 1 0 ???? DU 7 ;  (SEGKEHT)
0 0 1 2 ???? COUHT DU 7 i COUHT OF BLOCHS
0 0 » ???? START DU 7 i FIRST BLOCK TO TRAHSFER
0016 IODAT EH05

DFB STRUC
0 0 0 0 ???? SECSIZE DU 7 ; Sector s ize  in bytes
0 0 0 2 7? ALLOC DB 7 ;  timber o f sectors per allocation unit
0003 ???? RESSEC DU ? ;  Reserved sectors
0003 ?? FATS DB 7 ;  timber of FA T's
0006 ???? KAXDIR DU 7 ;  timber o f root directory entries
0008 7 7 7 7 SECTORS DU 7 t timber of sectors per diskette
OOOA 7 7 ItEDIAID OB ? t tledia byte ID
OQQB ???7 FATSEC DU 7 ;  Umber of FAT sectors
0 0 0 0 DPB ENDS
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c INCLUDE FLXPinO.ASU
c f TITLE FLEX DISX DRIVER Pill (DATS SEQUENT)
c
c
c I
c 1
c f
c
c I/O PORTS « I I

c liffifXXfXXH XXXIXiX

c !
c f
c i FOC
c ; —

c
= 0051 c DCOIID EDO 51H ! DISK COUUANO PORT
- 0050 c DSTAT E0U 50H i DISK STATUS PORT
= 0051 c mm EQU 51H i READ DBA FRON FOC POST

c i
0 i
c s
c ; Otis
c 5 —
c 1

= 0020 c DUMB EDO 2AU j «RITE SINGLE BASK REGISTER BIT
= 002a c onstto EQU 2BU i DBA BODE PORT
= 0025 c coso EOU 25H ( DBA ADDR PORT
= 0027 c C0FC EQU 27H ; DBA LENGTH PORT

c ?
c 1
c 1
c ! STSTEB STATUS
c • -------

c i
= 0013 c SYSSTA EQU 13H 1 STSTEB STATUS PORT
= 00» c nOTOROH E0U «H I BOTOR OH PORT

c f
c t
c I
c 1 BANK SELECT
c t

c 1

= 00E0 c BANK EOU OEOH i BANK SELECT EO : OK - 6<K
c 1 El : 64K - 12BK
c i E2 : 128K - 195 K
c i E3 : 196K - 256K
c »
c I
c 1



C
t
C
C
C
C J I H  FDCCQNKAHQS « *
C
C

;XXIXXXXXXXXXXXIXXXlXfl

t

= 0 0 0 2
c
c READTRK EQU 02H 1 READ TRACK COHHANO

=  0005 c URITDAT EQU 05H 1 BRITE DATA COOflAHD
= 0004 c READDAT EDO 06H 1 READ DATA « A N D
= 0007 c RESTORE EQU D7H 1 RESTORE COOtlAHD
=  0008 c FOCSIS EQU 08H 1  SENSE INTERRUPT STATUS
=  ODM c 1DREA0 EQU OAH 1  READ ID « A N D
= 0 0 0 0 c NRITFUT EQU ODH 1  FORUAT A TRACK
= OOOF c

c
c

SEEKTRK EQU 
1 
i

OFH i SEEK A TRACK

c
c
c

7
i
;XIIIXXXXXXXXXXXXIXXXXII

c ;« x x  FDC VARIABLES « xx

0
c

jXXXXXXXXXXXXXXXXXXXXKXX

1

0 0 0 0  0 0
c
c CYLUODE DB 0 0 1  0 = CYLINDER NODE, 1 = not CYLINDER NODE

0 0 0 1  0 0 c DRV DO 0 0 1  DRIVE NUUBER
0 0 0 2  0 0 c HEAD DB 0 0 1 HEAD NUUBER
0003 0 0 c TRACK OB 0 0 i  TRACK NUffiER
0004 0 0 c SECTOR DB 0 0 1  SECTOR NUUBER

0005 0000
l
c
c

SECCHT DU 
1

0 0 0 0
!
i Nunber o f sectors fo r I/O

OOD7 00
c
c COtlSTR DB 0 0 1 « A N D  STRING LENGTH

0008 0 0 c DB 0 0 1  COUUANO STRING ( « ox . ?  bytes)
0007 00 c DB 0 0 7
0 0 0 0  0 0 c DB 0 0 7
0008 0 0 c DB 0 0 7
0 0 0 C 0 0 0 OB 0 0 7
OOOD 00 c DB 0 0 7
OQQE 00 c OB 0 0 7
OOOF 00 c OB 0 0 7
0 0 1 0  0 0 c

f
DB 0 0 S

0 0 1 1  0 0
\f

c ERRBUF DB 0 0 7 STATUS BYTE 0
0 0 1 2  OD c DB DO 7 STATUS BYTE 1
0013 00 c DB 0 0 I STATUS BYTE 2
0014 00 c DB 0 0 ? CYLIHDER/TRACK
0015 00 c OB 0 0 7 HEAD 0 or HEAD 1
0016 0 0 0 DB 0 0 7 SECTOR
0017 00 c OB 0 0 7 SECTOR SIZE
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C {XXIXIfXXXfXXXXlIXXXIXX
c ; « H  Dflft COIfflAKDS « *
c
c

fXIXIXXXXXXXXXXXXXXIXIX
f

= 0047
c
c DttAlfRT ESU 47H i URITE DIM COIHIAW

= 0D4B c
c
c

DtlAREAD EQU 
1 
»

4BH i READ OHA COHHAHD

c
c
c

S
1
;X X I!X X X «X X X X !X !!X X I«!H

c ;xxx DffA VARIABLES « *
c
c

;x « x x ix « x i x x iix < x x x x x ii
i

0018 0 0 0 0
c
c DltAADOR DU 0 0 0 0 i OHA ADDR OFFSET

001A 0000 c
c
c

DU 0 0 0 0 ;  SE6 HENT

001C 0000 DHALEHS DU 0 0 0 0 ;  OHA LEH 6 TH
001E 00 c

cc
DAAFUHC OB 
i

0 0 i OHA FUHCTIOH

c
c

i
1
;X!XXXXXXXXXX!XXXXXXXXXXX

c ? * * *  DISK VARIABLES « *
c
c

;xxxxxxxxxxxxxxxixxxxxxxx
i

001F 08
c
c SECTRK DB 08 J SECTORS PER TRACK

0 0 2 0  <0 c DENSITY OB (OH 1  DOUBLE DENSITY BIT (HFH)
0 0 2 1  0 2 c BYTSEC DB 0 2 ;  BYTES PER SECTOR CH): 00 -  128 bytes

c ;  0 1  -  25S bytes
c
c

;  0 2  -  512 bytes

0 0 2 2  1 B

c
c
c
c
c

CRC OB 1BH ; 6 AP LENGTH

0023 F i PATTERH DB OFiH ;  FORHAT PATTERH

0 0 2 1  03 c RETRIES DB 05
r
;  Hunter o f re trie s

c ; 
c ;

0025 0000
C i 
C SSB DU 0 0 0 0 ! Special Sector Buffer for BANK c o n flic t

0027 0 1 F F E
C

DU 511 OOP (0)
i (not expended fo r  sole CP/H O .S .)  
i  Hex. possible sector s iz e  o f FDC co ntro lle r

0000
]



C
C
C

INCLUDE FLXPIRC.ASn
T IT LE FLEX DISK DRIVER PIH (CODE SEGMENT)

C
C
C
C
C
C
C
C
C
C
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

H i t H m m M H i H H H H H H i H M i f l H I H H i H H M i H M M H I l i M H H i H I H M i «
H H H H H i M H H M H M M H H t l H H H H K t H H M H H H l H i i H H I H H H I i M K »

ROUTINE HAUE: DREAD
DNRITE

FUNCTION: DREAD -  lou level READ DATA
DVRITE -  lou leve l NRITE DATA

ENTRT V IA : CALL

ENTRY CONDITIONS: Following variables are se t:
CYLUODE, DRV, HEAD, TRACK, SECTOR, 
SECCNT (Nuiber o f sectors), 
anO DtlAADDR ISEGliENT and OFFSET)

EXIT V IA : RETURN

EX IT  CONDITIONS: STATUS (returned in ERRBUF)

nimilll«!llllll«IIIHHIIII«IHIIIIIIIIII«l«ll{lllIIIIlllllllllllllHI
« H H M H S i i M I f i H H H H I i H I I H H H S S H i H i H H j f i l i i m H S H H H i S m m i f i l 'I H



m m

0425
C
C DREAD: ?

0425 81 03 C nov CLiREADDAT ! CL < ~  READ OATA COnnAHD
0427 C8 03 Q01E R 47 C nov OnAFOHCiOnAVRT ! DHAFUHC ( -  HRITE OHA COtinAHD
042C EB 08 90 C jiip 101 J
042F C DUR1TE: I
042F Bl 05 C nov CLjURlTDAT J CL < ~  WRITE DATA COHHAHD
0431 CB 03 0D1E R 4B c nov DnAFOHCiOnAREAD ;  DHAFUHC ( -  READ OHA COHHAND
0433 c 10 1: J
0433 83 3E 0005 R 00 c COP SECCHT,0 ;  Check i f  an I/O  is  necessary
0(38 75 01 c JHZ 102 ;  Juip i f  necessary
0430 C3 c RET ;  Return i f  not necessary
043E c 102: »

c 1 Check TRACK c o n flic t
043E 87 00 c nov BH,00 I
0440 8A IE  00 IF  R c nov BL,SECTRK ! BX ( -  SECTORS PER TRACK
0444 FE C3 c INC BL J
0446 2A IE  0004 R c S0B B L ,SECTOR ;  BX -  re w in d in g  sectors in track

044A A0 0000 R c nov AL.CTLnODE ;  I f  CYLINDER NODE
0440 DA 06 0002 R c OR A L ,HEAD ; and HEAD 0
0451 75 04 c JHZ 103 s
0453 02 IE 00 IF  R c ADD BL.SECTRK ; then add sectors o f corresponding track
0457 c 103: 1
0457 3B IE  0005 R c cnp BX, SECCHT i Coipare re w in d in g  sectors with SECCHT
045B 72 04 c JB 104 ; Juip i f  lore than one I/O
045D 8B IE  0005 R c nov BX,SECCHT ?
0431 c 104: ;  BX -  nnaber o f sectors fitt in g  in TRACK

c ;  Check BANK c o n flic t

Q461 A l 001A R c nov AX.DHAADOR« i AX ( -  OHA SEOHEHT
0434 01 ED c SHL A X ,1 J
0433 Dl E0 c SHL AX»1 1
0468 01 E0 c SHL A X, 1 >
04BA 01 E0 c SHL A X ,1 J
046C 03 03 0018 R c ADD AX.DnAADDR ; AX (— absolute addr within BAHK
0470 F7 08 c KEG AX i AX (— rem inding bytes uithin BAHK
0472 SA 33 0021 R c nov DH,BTTSEC !
0473 82 00 c nov D L ,00 ;  DX (— sector size
0478 80 FE 00 c cnp D H ,00 ?
047B 75 02 c JHZ 105 J

0470 82 80 c nov D L ,128
J
1

047F c 105: i
047F 88 F2 c nov 5 1 ,DX i S I (— sector s ize
0481 BA 0000 c nov DX.OOOO ! OX ( -  0000
0484 F7 FB c DIV SI 1 AX <— nuiber o f sectors fitt in g  in BANK

0486 38 C3 c cnp AX.BX
»
;  Check i f  ue lu s t do Special Sector Handling

0488 72 03 c JB 103 i Ju ip i f  ue nust

048A E9 0513 R c j h p 1015
!
? Juip around i f  not

0480 c 103: i
0480 93 c XCHG BX,AX f BX ( - -  nuiber o f sectors f ittin g  in BANK
048E 83 FB 00 c cnp BX.OD i Check i f  we nust do now Special Sector Handling
0491 74 03 c JZ 107 ; Ju ip i f  we lu s t  —

0493 EB 7E 90 c
c

jn p 1015
I
;  Ju ip around i f  not



C
c

0496 C 107: Special Sector Handling
C ; « -------------------------------

0496 83 2E 0005 R 01 C SUB SECCNTfOl ; »  SECCHT (—  rewinding sectors fo r ne;
C ; «

0496 SA 26 0021 R c now AH.BVTSEC ! «
049F BO DO C now A L ,00 5 ** AX ( * -  sector size
(K AI 80 FC 00 c c u p AK, 00 i »
04A4 75 02 c JHZ 108 ; «

c ! « »
04A6 BO BO c nov A L ,128 ; «
Q4A8 C 108: ; » »
04A8 A3 Q01C R C nov DnALEHG.AX ; * *  OnALENS (— sector size

c ; »
04AB 80 E l  OF c AND CL.OFH ; i *  Clear upper bits
04AE 80 F9 05 c CflP CL.VRITDAT ; i *  Check i f  WRITE DATA COnnAND
04B1 75 1B c JHZ 1 0 ? ;« <  Juep around i f  not

c ! *
c i *
c i *

06B3 51 c PUSH CX ;<  Save CX
04B4 8 B 36 0018 R c nov SI.OnAADOR SI (— source o ffs e t
04B8 BF 0025 R c nov D I,OFFSET SSO ; *  DI ( - -  destination o ffs e t
04BB 8 8  OE 001C R c nov CXfDnALENG ; «  CX ( - -  sector size
04BF D l E? c SHR C X ,1 ; «  He aove WORDS
04C1 FC c CLO ; i  increienting
Q4C2 IE c PUSH OS ; «  Save OS
04C3 A l 001A R c nov AXiDnAAODR+ 2 • *
04C& OE 08 c nov 0 5 ,AX ; «  OS ( -  SEGflEHT o( TEAHSFER AODR
04CS 07 c POP ES ; «
04C9 06 c PUSH ES ; «  ES (— our SEGHEHT of Special Sector 1

c ; *
c ;<  U R 1 T E  D A T A  C 0 n n A H 0:

04CA F3/ AS C REP novsu ; »  Hove BANK into Special Sector Buffer
c 1 « - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

04CC 1 F c POP OS ; *  Restore OS
D4CD 5? c POP CX ;<  Restore CX

c
c

; *
» *

c » *
04CE C 109: ; « «
04CE A l 001S R C nov AXpOHAADDR } «
D4D1 50 C PUSH AX ; « «  Save DnA OFFSET
04D3 Al 001A R C nov AX,DnAADDR* 2 ; « »
04D5 50 C PUSH AX ; «  Save DRA SEGflEHT

c
G4D& B8  0025 R c nov AX,OFFSET SSB ; «
04D9 A3 0018 R c nov DnAADDR.AX ; * *  new OFFSET {— Special Sector Buffer
04DC BC D8 c nov AX.DS ; « *
04DE A3 001A R c nov DHAADDR*2,AX i«< neu SEGHEHT ( -  our SEGHEHT

c ; * «
04E1 ES 0535 R c CALL IO :« »  Do I/O

c ; « < ---------
Q4E4 72 03 c JC 1 0 1 0 i «  Joap i f  noraal tercination
04E6 58 c POP AX i» «  else
04E7 58 c POP AX ; h  flush STACK
04EB C3 c RET } «  and return with bad status in ERR8 UF
04E9 C 1010: s<*
04P9 58 C POP AX ; n

\

U
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04EA A3 001A R C nov DnAADDRt2.AX
MED BE CO C nov E S ,AX
0<EF 5B c POP AX
OAFO A3 G01B R c nov DnAADDR.AX

c
c
c

M F3 BO E l  OF c AKO CL.OFH
04F6 BO F !  04 c COP CL.READDAT
OAF? 75 12 c JHZ 1011

c
04FB 51 c POSH CX
04FC BE 0025 R c nov SI,OFFSET SSB
M F F  BB 3E 001B R c nov Dl.OnAADDR
0503 SB 0E 001C R c nov CX.DnAlENG
0507 01 E? c SHR CX,1
050? FC c CEO

c
050A F3/A5 C REP

c
novsv

050C 5? c POP CX
c
c

050D C 1011:
050D BB 0001 C nov BXtOQOl
0510 EB 42 90 C JHP 1030

C

* *  Restore DM  SEGttENT 
«x
XX

XX Restore DHA OFFSET
XX
XX
XX

xx Clear upper b its  
xx Check i f  READ DATA C0IU1AKD 
xx Juap around i f  not 
x
x Save CX
x SI <— source o ffs e t 
x DI <— destination o ffs e t 
x C X .<— sector s ize  
x Ue love UOROS 
x increaenting
» R E A D  D A T A  C O t l t l A H D :  
x Hove Special Sector B uffe r into BANK

x Restore CX 
x
X
XX

xx BX -  nuiber o f sectors o f previous I/O 
xx Juap to update va riab le s fo r next 1/0



C
C

0513 C 1015: ; BX -  nuaber o f sectors fo r I/O
0513 53 C PUSH BX »
0514 29 IE  0005 R c 5UB SECCHTiBX ,* SECCNT <— reiainding sectors fo r next I/O

0518 SA 26 0021 R c nov AH,BTTSEC
i
J

051C BO 00 c nov A L ,00 i AX ( - -  sector size
051E 80 FC 00 c COP A H ,00 !
0521 75 02 c

c
c

JHZ 1016 i

0523 80 80 nov A L , 128
!
i

0525 c 1016: »
0525 F 7 E3 c AUL BX ;  < sectors lo r I/O gives OHA LENGTH
0527 A3 001C R c nov Df1ALEHS,AX j .OHALEHG OHA LENGTH

052A E 8  0535 R c
c
c

CALI IO i Oo I/O

0520 72 02 JC 1017
t
;  J u ip  i f  norial termination

052F 58 c POP AX ;  else flush STACK
0530 C3 c RET ) and return with bad status in ERRBUF
0531 c 1017: »
0531 5B c POP BX ; BX -  nuaber o f sectors o f previous I/O
0532 EB 40 90 c ju p 1030 ; Jump to update variables fo r next I/O

C

o
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0535

0
0
0 i o : ;  Disk I/O

0535 A0 0024 R c nov A L ,RETRIES
i ~
j  AL <— re try  counter

0538 0 1 0 2 0 : 1
0538 50 c FOSH AX f Save re try  counter
053? E8  06A4 R c CALL SETUP? ;  Set up COWARD STRING and DOA
0530 E8  0732 R c CALL XUA1T ;  Send COWARD STRING to  FDC
053F ES 0750 R 0 CALL OETBTT i Get STATUS BYTES
0542 58 c POP AX i Restore re try  counter

0543 F 6  06 0011 R 00 c TEST ERRBUF.OCOU
1
;  Test fo r  n o n a l te riin a tio n

0548 75 02 0 JHI 1 0 2 1 i  Jutp on error
054A F? c STC ;  Set status flag
054B 03 c

0
RET i Return w ith good status 

?

0540
c
0 1 0 2 1 :

f
?
?

0540 F 6  06 0011 R 08 0 TEST ERRBUFiOBH !  Test Tor 'HOT READY'
0551 74 02 c J Z 1 0 2 2 »
0553 F 8 c CLO ;  Set status flag
0554 C3 0 RET ;  Return m e d ia te ly  i f  disk 'HOF READY'
0555 c 1 0 2 2 : J
0555 F6  06 0012 R 02 0 TEST ERRBUF+1.02H : le s t fo r 'U RITE PROTECTED'
055A 74 02 c J Z 1023 f
055C F 8 c CLO i Set status flag
0550 03 c RET ! Return m e d i a t e l y  i f  'WRITE PROTECTED'
055E 0 1023: }
055E F 6  06 0011 R 80 c TEST ERRBUF.80H i Test fo r 'IN V A LID  COMAND'
0533 74 02 c JZ 1024 r
0585 FB c CLO ;  Set status flag
0588 03 c RET i Return ie ie d ia te ly  i f  '1HVALID COMAND'
0587 c 1024: 5
0567 FE 08 c DEC AL ; Decreient re try  counter
0569 74 07 0 JZ 1025 t Junp to e x it  w ith bad status

0568 50 c PUSH AX
r
i Save re try  counter

0560 ES 05FA R c CALL OREST ! Do a tou le ve l RESTORE
056F 58 0 POP AX ; Restore re try  counter
0570 EB 06 0

c
0
c
c

JtIP 1 0 2 0 i Do re trie s  
»

0573 1025: t
0572 F8 0 CLO ;  Set status flag
0573 03 c RET ; Return w ith bad status



0574

C
C
C
C
c

1030: I Update variables fo r next I/O

? BX -  nuiber o f sectors o f previous I/O

0574 83 3E 0005 8  00 c CUP SECCNTfO 1 Check i f  another I/O is  necessary
0579 75 01 c JH Z 1031 ;  Juap i f  necessary
0570 C3 c RET f Return i f  not necessary
057C c 1031: ?
057C 8 B 16 0 0 1 C R c nov DXiOnALEHS ) OX ( -  previous DItA LENGTH
0580 D l EA c SHR D X fl !
0582 D l EA c SHR D X ,1 i
0584 01 EA c SHR D X ,1 >
0588 D l EA c SKR D X ,1 i DX -  previous DHA LENGTH in paragraphs
0588 01 16 001A R c

c
c

ADD UORD PTR DHAA0DR*2,DX ;  Update DHAADDR (SE6 HEHT)

058C 00 IE  0004 R ADD SECTOR,B l
>
i Update SECTOR variable

0590 AO 00IF  R c RQV AL.SECTRK i AL (— sectors per track

0593 80 3E 0000 R 00 c CUP c n n o o E .o o i Check i f  CYLINDER RODE
0598 74 29 c JZ 1034 :  Juap i f  CYLINDER CODE

c
c
c

) Hot CYLINDER NODE

D59A 3A 06 0004 R cup A L ,SECTOR
»
? Check fo r  legal SECTOR variable

059E 72 03 c JB 1032 i Juap i f  not legal

O5A0 E9 0436 R c JtlP 1 0 1 1  Do next I/O
Q5A3 c 1032:
05A3 C6  06 0004 R 01 c nov SECTOR,1 f Set SECTOR to begin o f track
05A8 80 3E 0003 R 27 c cnp TRACK,39 ;  Check i f  side 1 is  f u l l
05AD 74 07 t JZ 1033 i Juap i f  f u l l

05AF F E  06 0003 R c INC TRACK
?
; Increient TRACK

05B3 E? 0436 R c JHP 1 0 1 i  Do next 1/0
05B6 c 1033: T
05B6 C6  06 0002 R 01 c nov HEAD,1 i I f  side 1 is  fu ll
05BB C6  06 0003 R 00 c nov TRACK,0 ; then i n i t i a l i z e  fo r side 2
05C0 E9 0436 R c JHP 1 0 1 ;  Do next I/O
05C3 c 1034: j

c ;  C YLIN D ER  nODE

05C3 3A 06 0004 R
V

c cnp A L ,SECTOR ? Check fo r legal SECTOR variable
05C7 72 03 c JB 1035 » Juip i f  not legal

05C9 E9 0436 R c ju p 1 0 1
»
; Do next 1/0

05CC c 1035: i
05CC 80 3E 0002 R 01 c cup HEAD.l i Check i f  cylinder is  f u l l
05D1 74 16 c JZ 1036 i Juap i f  f u l l

05D3 DO EO c SHL A L .l
I
,  A L (— sectors per cylinder

0505 3A 06 0004 R c cnp A L ,SECTOR i Check i f  cylinder is  f u l l
0509 72  OE c JB 1036 i Juap i f  f u l l

0508 DO E 8  • c SHR A L ,1
»
,  AL <— sectors per track

0500 28 06 0004 R c 5UB SECTOR,AL ;  Set SECTOR variab le uith in
05E1 C6  06 0002 R D l c nov H EAD.l ;  corresponding track with HEAD 1
05Ei E9 0436 R c jn p 1 0 1 $ Do next I/O
D5E9 c 1036: i

05E9 F E  06 0003 R t INC TRACK i In c re ie n t TRACK
05ED C6  06 0002 R 00 c nov HEAD.O i Set HEAD 0
05F2 C6  06 0004 R 01 c nov SECTOR,) ) S e t SECTOR to begin o f  cy lin d e r
05F7 E9 0436 R c

c
JHP 1 0 1 i  Do n e xt I/O

u
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c
c
c

ROUTINE HAUE! DREST

FUNCTION: Lou level RESTORE

ENTRY V IA : CALL

ENTRY CONDITIONS: DRV variable is  set

EXIT VIA: RETURN

EXIT CONDITIONS: CL -  preserved
STATUS (returned in ERR6 UF)

m illllllllllllllltllim iH llllülllH llllllIIlIH KtllllKIlIlilW Illlllll



05FA C DREST: 1
o s fa B4 02 c HO» A H ,02 ! Special re try  for CP/tl

05FC C
c
c

DRESTl: f Set UP COWARD STRING

05FC C4 04 0007 R 02 now C0nSTR,2 ;  cohhaho s t r in g  t -  le r g t h  2
0401 C4 04 0008 R 07 c nov consTR+i,r e s t o r e ;  < -  r e s t o r e  coimahd
0404 A0 0001 R c HO» AL,DRV f
040? A2 0007 R c nov C0HSTR+2,AL ! ( -  DRIVE NWIBER

06DC 50 c P05H AX
1
? Save re try  counter

0400 ES 0732 R c CALL XUAIT -, Sem) COnnAHD STRING to FDC
0410 c DREST2: ?
0410 E4 13 c 1 H AL.SYSSTA J U a it on interrupt
0412 24 08 c ARD A L ,08 ;  Test DISK INTERRUPT BIT
0414 74 FA c JZ 0RE5T2 i Juip i f  no in terrupt

0414 E8  0474 R c CALL 0SI5
i
;  Reset in te rru p t via low leve l SENSE

c f INTERRUPT STATUS

041? 58 c POP AX
»
i Restore re try  counter

041A F4 04 0011 R CO c TEST ERRBOFtOCOH ;  Test fo r nornal termination
041F 74 04 c JZ DREST3 ;  Juip i f  n o n a l ternination

0421 F E  CC c DEC AH
j
;  Decreient re try  counter

0423 75 07 c JHZ DRESTl ;  Do special re try !
0425 c DREST3: f Reason: T10T0R OFF 4 RESTORE in CP/H
0425 C3 c RET 1
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t
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c
c
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HMmHHMMIHmHHIHHIHHHHHHHMiHmHHMHHHHHHHHIH
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ROUTINE KÜHE: o s eek

FUNCTION: Low level SEEK A TRACK

ENTRY V IA : CALL

ENTRY CONDITIONS: Following variables are s e t:
DRV, HEAD, and TRACK

EXIT VIA: RETURN

EXIT CONDITIONS: CL -  preserved
STATUS (returned in ERRBUF)

MIHMHIiHMHIHIIHHHMiHHIHHHHHIiHHIHHIMHHIHHHHHH»



0626 C DSEEK: i Sei up COnnAHO STR1HG

0i 2i C6  06 0007 R 03 c nov C0HSTR,3 ; connAHD s t r in g  (- length  3
0626 C6  06 0006 R DF C tiov COHSTR+1 r5EEKTRK > <- SEEK C01MAHD
0630 AO 0002 R c nov A L ,HEAD i
0633 60 EO c SHL A L ,1 i
0635 DO EO c SHL A L ,1 f
0637 OA 06 0001 R c OR AL,DRV t
0636 A2 000? R c nov C0nSTRt2,AL ! (- DRIVE 6  HEAD
063E AO 0003 R c nov AL,TRACK »
06<1 A2 OOOA R c nov C0MSTR+3,AL 1  (- TRACK

0644 E 8  0732 R c CALL XVAIT ; Send connAHD STRING to FOC
0647 C DSEEKl:
0647 E4 13 c IN AL.SYSSTA ; lla it on interrupt
064? 24 08 c ARD A L ,08 i Test DISK INTERRUPT 8 IT
0646 74 FA c JZ DSEEKl ? jutp i f  no in terrupt

0640 E8  0674 R c CALL DSIS i Reset in terrupt via low level SENSE
0. ! INTERRUPT STATUS

0650 C3 c RET 1

n

u
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ROUTINE NAHE: DREADID

FUNCTION: Lou level READ ID
(Used to get SECTOR S IZ E )

ENTRY V IA : CALL

ENTRT CONDITIONS: Following variables are s e t:
DRV and HEAD

EX IT  V IA : RETURN

EX IT  CONDITIONS: STATUS and BT.TES PER SECTOR (returned in ERR8 UF)

iiiiiiiiiiiH fiiiiH iiiiiH im iiiH iiim tiiiiiiiiim iiiiim iiiH H m iiiH
iiiiiii«m ii< iiiH ifiii<m i»H iiiH iiH iiiiii«iH W H rim «iH im inii



0451

0451 C4 04 0007 R 02

C DREADIO: 
C 
C nov COnSTR.2

i Set up COnnAND STRING 

; connANo string (- length 2
0454 BO OA c nov ALiIDREAD J
0458 OA 04 0020 R c 0R A L ,DENSITY 1
045C A2 0008 R c nov COHSTR+1, AL i (- READ 10 COHHANO 4 OENSITY
045F AO 0002 R c nov A L ,HEAD !
0442 00 EO c SHL A L , 1 J
0444 DO EO c SHL A L ,1 S
0444 OA 04 0001 R c OR AL,DRV I
044A A2 0007 R c

c
c

nov C011STR+2,AL 1  DRIVE 4 HEAD

0440 E 8  0732 R CALI XVA1T 1 Send COfflAHD STRING to FCB
0470 E8  0750 R c CALL GETBYT ; Get STATUS BYTES (sector s ize )
0473 C3 c RET 1

O

o
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ROUTINE HAUE: DSIS

FUNCTION: Lou level SENSE INTERRUPT STATUS 
(used to reset in te rru p t)

EHTRY VIA! CALL

EHTRT CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUF)

HIlHIHIHMHHHIHIHIHIilHHHIMHIMMMMHIHIHHmHHMHIlHi



0474
c
C DSI5: 1 Set up « A H O  STRING

0674 C6 06 0007 0 01 c nov C0nSTR,l ; «MAHD STRIKE ( -  LENGTH 1
047? C6 06 0008 8 08 c now COnSTRtl.FOCSIS 1 ( -  FOCSIS COMKAKD

067E E8 0732 R c CALL XRAIT 1 Send COIMAHD STRING to FOC
0681 EB 0750 R c CALL 6 ETBTT ;  Get STATUS BYTES
0684 C3 c RET

o
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c

HMHHfMMHHHHHiIHHHMiHKHHiMHMMIfHiiiiHHIiHimMffHM
«U liU «in«I«lllH nH «nH H II«H H H H <l«U m i«IH I«U «H <H «l
iHHHHIIHHHHHHHimilHHMHIHtHHHMIHfHlHHHIIIilHHHHH

ROUTINE NAHE: DFORNAT

FUNCTION: Lou level FORMT A TRACK

ENTRY V IA : CALL

ENTRY CONDITIONS: Fallowing variables are s e t:
DRV, HEAD, TRACK, PATTERN 
end DUAADDR (SEGNEN! end OFFSET)

EXIT VIS: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUFI



0685 C DFORIIAT: 1
0685 Bl 00 C ttov CLf URITFtlT ! C L ( -  FORMAT COnnAHD
0487 C6 06 Q 0 1E 0 48 C nov OnAFVRCiOnAREAO ! DBAFUHC 4 -  REAO ODA COOnAHO
OiSC B7 00 C nov BHtOO i
068E BA I E  0 0 1F R C nov BLiSECTRR !
0692 D l E3 C SHL B X i l 1
0694 Dl E3 t SHL B X fl 1
0696 89 IE  001C R C

c
nov DflALEHG, BX i DNALEHG (- DMA LENGTH (SECTRK>4)

069A E8  06F9 R
\f
c CALL SETUP6 i Sei UP COnnAHD STRING and OHA

0690 ES 0732 R c CALL XVAIT 1  Send COnnAHD STRING tn FOC
06A0 E 8  0750 R c CALL SETBYT ! Get STATUS BYTES
06A3 C3 c RET I

o
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ROUTINE HAKE: SEIUPV

FUNCTION: Set up (9 byte) COttltAND STRING and DNA

ENTRY V IA : CALL

EHTRY CONDITIONS: CL -  COIIIIAND
Follo u in j ve rü b te s  are s e t: 
DtlAAODR (SEGNEN! end OFFSET) 
DHALENS end DHAFUNC

c I EXIT VIA: RETURN
c f
c !
c ? EXIT CONDITIONS: HONE

m m iiiiiim iiiiiiim iiiH iiiiiim iim iiiiiK O K iH iirm iiiK iiriiiiii

IIIIHiHIIHmfiHHilHIlHIHilHHHHHitHIHfMMHHIIHHHIHHMH



c
06A4 c SETUP?: r
U M ES 0626 R c

f
CALL DSEEK i First do Lou level SEEK A TRACK

m i C6 06 0007 R 07 c nov consTR,?
5
f COnnAHD STRIKE ( -  LENGTH 9

06AC 0A 0E 0020 R c OR CL.DEHSITT t
OS BO SO 3E 0000 R 00 c CAP. cruiooE.oo »
04B5 75 03 c

f
JHZ SETI i

04B7 80 C9 SO c OR CL.80H
»
»

0&8A c SETI: »
06BA 88 0E 0008 R c nov COnSTR+l,CL ? ( -  FUNCTION 6 DEHSITT t, HT
06BE AO 0002 R t nov AL,HEAD r
06C1 DO EO c SHL AL, 1 r
06C3 DO EQ c 5HL AL, 1 »
06C5 OA 06 0001 R c OR AL,DRV s
DSC? A2 0007 R c nov C O n S IR «,A L i ( -  DRIVE 6 HEAD
06CC AO 0003 H c nov AL,TRACK i
OSCF A2 OOOA R c nov C0nSTR+3,AL I ( -  TRACK
06D2 AD 0002 R c nov AL,HEAD i
0605 A2 000B R c nov C0nSTR*4,AL s ( -  HEAD
06DB AD 0004 R c nov AL,SECTOR »
060B A2 OOOC R c nov COnSTR+5, AL ? ( -  SECTOR
D6DE AO 0021 R c nov AL.BTTSEC »
06E1 A2 0000 R c nov C0H5TR*6,AL s ( -  BITES PER SECTOR
06E4 AO 00IF R c nov AL,SECTRK f
06E7 A2 000E R c nov CönSTR+7,AL 1 ( -  SECTORS PER TRACK
OSEA AO 0022 R c nov AL.GPL ?
06ED A2 OOOF R c nov COnSTRtS.AL s ( -  6AP LENGTH
06E0 C6 06 0010 R FF c

f
nov COnSTRt?,OFFH ? ( -  DTL

06F5 E8 077? R c CALL DMA
r
? Initialize ORA

06F8 C3 c RET $

O
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ROUTINE HAUE: SETUPS

FUNCTION: Set up (A byte) C0W1AND STRING end DNA

EKTRT V IA : CALL

EHTRT CONDITIONS: CL -  (FORNAT) CONUAND
Following verlebtes ere s e t: 
DNAADDR (SEGNENT end OFFSET) 
DNALEHS end DHAFUHC

c i EXIT VIA: RETURN
c »
c f
c ? EXIT CONDITIONS: HOHE

m iu H i»H !ii» im iiim < iiii!im «iiiiiiiia iim iiiiii»»H iiiiiH iii

i>iiiaiaH m <aaa»a(aaH iiiai<»iia<M i<iiiiim aiiiiiiiiiiiiim i



04F? C SE7UP4: 1
04F? ES 0424 R c£ CALL OSEEK { First do low level SEEK A TRACK
MFC Ci 04 0007 R 04 c now COOSTRiA ; COffllAND STRING LENGTH &
0701 Oft OE 0020 R c OR Cl.OERSm i
0705 88 OE 0008 R c now COOSTRU.CL } { -  FUNCTION & DENSITY
0707 AO 0002 R c now AlitEAD »
070C 00 EO c SKL AL,1 1
070E 00 EO c SHL AL,1 »
0710 OA 04 0001 R c OR ALiDRV I
07« A2 0007 R c now C0nSTR+2,AL ? <- DRIVE & HEAD
0717 AO 0021 R c now ALiBYTSEC J
07« A2 OOOA R c now C0nSTR+3,ftL ? ( -  BYTES PER SECTOR
071D AO 00IF R c now ALiSECTRK i
0720 A2 OOOB R c now COnSTR«,AL ; <- SECTORS PER TRACK
0723 C4 04 OOOC R 50 c now C00S7R«,5OH i ( -  GAP LENGTH
0728 AO 0023 R c 007 AL.PA7TERH I
072B A2 0000 R cc 00V C00S7R*4,AL { ( -  PATTERN

072E E8 077? R c CALL DOA
I
; Initialize ONA

0731 C3 c RE7 ?
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ROUTINE NANE: XUAIT

FUNCTION: Send COWARD STRING to FOC

ENTRY VIA: CALL

ENTRY CONDITIONS: HDNE

EXIT VIA: REIM

EXIT CONDITIONS: CL -  preserved

H m iiifiiiiD im iH iH iim iiim m iiiiiiK iiiH K iiiiiim tiiiim m m i



0732 C XUAIT:
0732 ES 0737 R C

t'
CALL OOTORCX SWITCH HOTOR OH

0735 8A 2E 0007 R
Ir
C nov CH.COHSTR CH ( -  COHHAND STRIHS LENGTH

073? BB 0007 R c nav BXiOFFSET COnSTR BX ( -  Addr of COnttAND STRIHE
073C c X U AITl:
073C 43 c IRC BX
073D E S 0780 R c CALL FOCROr Wait until FOC is ready
0 7 « Sft 07 c nov ALiBTTE PTR LBX3 AL (-- next COfflAHD STRIDE byte
0 7 « E 6 51 c OUT ocono.AL Send byte to FDC
0744 F E  CD c DEC CH Decrenent counter
074i 75 F4 c

c
c/»

JNZ XUAIT1 Loop until Inst byte

0748 ES 0780 R CALL FDCRDY Unit until FDC is ready

074B BO 07
\f
c nov A L ,07

074D E8 2A c OOT DHAHBiAL Disable DBA CHAUHEL
074F C3 c RET

C

o
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ROUTINE NAHE! GETBTT

FUNCTION: Get STATUS BYTES into ERRBUf

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

IHHHHHfUmiHimiiHIHiiilHIHHHMHHilHHnHHifnHIifHHHi
»lilHHHlllilHUIHHIIIIHIHIHlIHHHIillHIHIHlUHIlHIHIHKIHI



0750
C
C GETBYT:

0750 BB 0011 R C nov
0753 C GETBYTl:
0753 Ef 51 C IH
0755 88 D7 C nov
0757 « C IHC
D75B E8 0710 R C CALL
075B A3 (0 C TEST
0750 75 Ft C JHZ
075F C3 C RET

BX,OFFSET ERRBUFf BX ( -  Addr of ERROR BUFFER

ALiFDCRA I Read STATUS BYTE frei FDC 
BYTE PTR [BXTiAL; into ERROR BUFFER
BX i
FDCRDY ; llait until FDC is ready
ALifOH ; Check if FDC has another byte
GETBYT1 ; Juip to fetch next byte
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XIHXIIXIXXXXXIXXIHXXXXXXXXXXXXXIXXXXXXXXIXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXX
«llllI««XII<XX*l«XIXIt««IX««IXXXI<XX«XXXXX«XXXXXIX«XX«XXII<XXXXXXXXXX««XiX«X«l
iliXXIIXXXIXIXXXXIXXXXXXIXXIXXXXXXXflXXXXXXXXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXX*

ROUTINE HAUE: FDCRDY

FUNCTION: Wait un til

ENTRT V IA : CALL

ENTRY CONDITIONS: HONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

xxxixxxixxHxxxixxxxxxxxiixxxxxxxxxxxxxxixxxixxxxxxxxxxxxxxxxxxxxxxsxxxxxxxxxx
XIXIXXXXXIlXXXIXXXfllXXXIXXXXKXIKXXIXXXXXXIXXXXXXXXXXXXXXIMXXXXXXXXIMIXXX««
XIXXXXXXXXXXXXXfXXXXXfXXXXiXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXtXXXXXX



0740
0740 ET 50

C FDCRDY:
C IH ALrOSTAT

0742 AS 80 C TEST ALrGDH
D7Ä4- 7 t  FA C J Z FDCROT

0744 C3
C
C RET

AL ( -  DISK STATUS 
Test MASTER REQUEST BIT
Juap i f  no MASTER REQUEST (leans: in execution) 

Return i f  FDC is  ready o
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ROUTINE HAUE: IIOTORCK

FUNCTION: Check i f  «otor 1 5  on

EHTRT V IA : CALL

E O T  CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: Rotor is  on



0747
C
C

0747 E4 13 C
0749 24 01 C
074B E4 14 C
0740 75 01 C
074F C3 C
0770 C
0770 BB FFFF ' C
0773 C
0773 04 OA c
0775 4B c
0774 75 FB c

0778 C3
c
c

nOTORCK:
IH ALiSTSSTA
AHD A L ,01
OUT nOTORON,AL
JHZ UOTORCK1
RET

llOTORCKl:
nov BX.OFFFFH

OOTORCK2:
AAlt
DEC BX
JHZ HOTORCK2

RET

AL ( -  SYSTEd STATUS 
Test DISK nOTOR OH BIT 
Switch wotor on

Return if notor was on

Uait sone tine if notor was off

(83)
( 2)
(8) = 93 CLOCKS * FFFF = 1 sec

o
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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
IHHHIHHIHIIHIilHHHIIHHHHHHIIHimilHHHilHHHHIHHHHI

ROUTINE NAUE: DttA

FUNCTION:

ENTRY V IA :

DNA routines

CALL

ENTRY CONDITIONS: Following variables are s e t: 
DNAADDR (SECNEHT and OFFSET) 
DNALEHG and ONAFUHC

c ; EXIT V IA : RETURN
c :
C i
c ; EXIT CONDITIONS: NOHE

IHHiHIIIIHIIHHHIHHIHIillmHIHMIHIHHMHMHHHHHIHHHMi
I X X X X X X X X X f X X I X » X X » X « » X X X X X » X X » * X X X I X X X X X X « X X



077? C OltA:
077? AO 001E 8 C nov ALiDHAFUHC i DHAFUHC <- OHA FUHCTIOH
077C Ei 2B c OUT onAnOiAL ; out nooE

077E Al 0D1A R c nov AX.DHAADDR« ; AX ( -  OHA SE6REHT
0781 01 E0 c SHL AX,1 ?
0763 01 EO c SHL AX,1 t
0785 01 EO c SHL AX,1 i
0787 01 EO c SHL AX,1 »
078? 03 04 0018 R c ADD AX,DHAADDR ; AX <— absolute addr uithin BAHK
078D Ei 28 c OUT COADiAL ; OUT OHA ADDR tou
078F 8A Ci c nov AL,AH }
07?1 Ei 2i c OUT COADiAL ; OUT OHA ADDR high

07 ?3 Al 001C R c nov AXiDnALEHG i AX (~ OHA LEH6TH
07?6 (8 c DEC AX »
0797 Ei 27 c OUT COTCiAL : OUT OHA LEK5TH low
07?? 8A Ci c nov AL,AH !
0798 Ei 27 c OUT COTCiAL ; OUT DnA LENGTH high

7?
07?D Bi 00 c nov DH, 00 ?
07?F B2 EO c nov DL,BANK i DX - BARK 0 initialisation
D7A1 80 02 00 c ADC DL,DD 9 DX -  next BANK it SE6HEHT + OFFSET ) ÜK

07A4 Al 001A R c nov AX,DHftADDK+2 ! AX ( -  OHA SESREHT
07A7 00 EC c SHR AH, 1 r
07A? 00 EC c SHR AH, 1 I
07AB 00 EC c SHR AH, 1 t
07AD 00 EC c SHR AH, 1 i
07AF 02 Di c

c
c
c
c

ADD DL,AH ! DX <- BARK SELECT PORT

G7B1 EE OUT DX,AL i SELECT BAHX

07B2 60 03 nov AL,03 »
07Bi Ei 2A c OUT onAnBiAL ; Enable FDC CHANNEL
07B6 C3 c RET ?

O
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07B7
07B7 093C R

DSKTBL:
00 0SK.IHIT

07B? 1A 08 26

07BA 0935 R 00 ItEDIAC
07BC OF OB 15

07BD 0995 R DO 6ET.BPB
07BF Id 08 22

07C0 08B0 R 00 CODERR
07C2 16 OB 22

07C3 0(25 R 00 DREAD
07C5 16 OB 22

D7C6 0000 00 0000
07C8 00 OB 00

07C9 oooo 00 0000
07CB 00 OB 00

07CC 0000 00 0000
07CE 00 OB 00

07CF 0f2F R 00 DVRITE
0701 16 OB 22

0702 0A36 R DO DVERIFY
070f 16 OB 22

0705 OD00 DO 0000
0707 00 OB 00

0708 0000 DO 0000
07DA 00 OB 00

07DB 08B0 R DO CODERR
0700 16 OB 22

0 - mir
Length o f drive request structure

1 -  UEDIA CHECK
Length of d rive  request structure

2 -  Build BPB
Length of drive request structure

3 -  IOCTL INPUT (c u rre n tly  returns error) 
Length of drive request structure

 ̂ -  READ
Length o f drive request structure

5 -  HOH DESTRUCTIVE INPUT (char, devices) 
Length o f d rive  request structure

6 -  INPUT STATUS (c h a r, devices)
Length o f d rive  request structure

7 -  INPUT FLUSH (c h a r, devices)
Length of d rive  request structure

8 -  WRITE
Length o f d rive  request structure

9 -  VRITE KITH VERIFY
Length of drive request structure

10 -  OUTPUT STATUS (c h a r, devices)
Length o f drive request structure

11 -  OUTPUT FLUSH (c h a r, devices)
Length o f d rive  request structure

12 -  IOCTL OUTPUT (c u rre n tly returns error) 
Length o f d rive  request structure



Disk interrupt routine for processing I/O packets.

07DE DSKJHT:

07DE 56 P05H SI
07DF 50 PUSH AX iSave all nessacary registers.
07E0 51 PUSH CX
07EI 52 PUSH DX
D7E2 57 PUSH DI
07E3 55 PUSH BP
07E4 IE PUSH OS
D7E5 06 PUSH ES
07E6 53 PUSH BX

07E7 OE PUSH CS
07E8 IF POP DS Set DATA SESnEHT tu CODE SEGUEHT

D7E9 C4 IE 0000 E LES BX.IPTRSAV] Retrieve painter to I/O data packet

07ED 26: 8B 47 12 nov AX,ES:[BX.COUHTI AX (—'Sector count
07F1 03 0005 R nov SECCHT.AX Fill Pin.SECCHT variable

D7F4 26: 8B 47 OE nov AX,ES:[BX.TRAH5] AX (— Transfer address (OFFSET)
07F8 A3 0018 R nov OnAADDR.AX Fill Pin.DtIAADOR variable
07FB 26: 8B 47 10 nov AX,ES:[BX.TRAH5+2! i AX ( -  Transfer address (SEGtlEHT)
07FF A3 001A R nov DflAADDR+2, AX Fill Pin.OnAADDR variable

0802 26: 8B 47 14 nov AXtES:[BX.START! AX (— Start sector

0806 C6 06 001F R 08 nov SECTRK p & SECTRK ( -  8 for 'FE1 and *FF’ disks
0808 26: 80 7F 00 FE cnp ES:IBX.nEOIA!,OFEH 1
0810 73 05 JAE IHTO Juip if 'FE' or *FF' disk

0812 C6 06 00IF R 0? nov SECTRK,? SECTRK ( -  ? for 'FC and 'FD* disks
0817 INTO:
0817 B5 00 nov CH.00
0817 8A OE 001F R nov CL,SECTRK CX ( -  SECTORS PER TRACK
0810 C6 06 0000 R 01 nov CYinODE.Ol Fill Pin.CYLINDER KODE variable
0822 26: 80 7F 00 FE cnp ES:IBX.nEDIA!,OFEH i
0827 74 OE JZ IHTl ; Juip if single sided 'FE' disk
082? 26: 80 7F OD FC cnp ES:[BX.nEDIA!,OFCH !
082E 74 07 JZ IHTl Juip if single sided ’FC' disk

0830 03 C? ADD CX,CX CX ( -  SECTORS PER CYLINDER
0832 C6 06 0000 R DO nov CYLnODE.OO Fill Pin.CYLINDER nODE variable 

for double sided ’FD' and "FF" disks
0837 IHTl:
0837 BA 0000 nov DX.0000 DX (-- 0000
0B3A F7 FI DIV CX AX - track
083C 42 IHC DX DX - sector (HS-DOS starts with log sector 0!
0830 A2 0003 R nov TRACK,AL Fill Pin.TRACK variable

0840 3A 16 00 IF R cnp DL,SECTRK Test for side 0 or side 1
0844 C6 06 0002 R 00 nov HEAD,00 Fill Pin.HEAD variable
084? 88 16 0004 R nov SECTOR,DL Fill Pin.SECTOR variable
0840 76 00 JBE IHT2 Juip if side 0
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088F 2A 18 00 IF  R SUB OL'SECTRA ; DL -  Sector w ithin track
0853 08 08 0002 R 01 n o v HEAD,01 ; F i l l  PM .HEAD v a ria b le
0858 8 8  18 0008 R n o v SECTORAL ; F i l l  PIH.SECTÜR v a ria b le
085C IHT2: S
0850 26 8 A 8 F 01 n o v C L,ES :[B X .U H IT3 i  CL ( - -  U n it code
0880 3A OE 0000 E cup CLiORVAAX ; Test i f  u n it is  a v a ila b le
0888 78 03 JBE 1HT3 t Juip i f  u n it is  av a ila b le
0888 E? 0000 F JAP ERRORJ i  Juip i f  ' I M K Q I f H  U N I T *

088? 1HT3: »
088? 8 8  OE 0001 R ADV ORVfCL ? F i l l  PJfl.DHV v a ria b le

088D 28 8 A 87 02 n o v AL,ES:[B X.C nO T
i
i AL (— Conand code

0871 30 00 COP A L ,00 ; Test i f  DISK IH IT
0873 78 00 JZ IHT8 i I f  so , juap around n e xt test

0875 28 8 A 8 F 00 n o v C H ,E S :[B X .A E O IA ]; CH <-- Aedia d e s c rip to r
087? 80 FD FC CAP CH,OFCH ; Test i f  ied ia is  well-known
087C 73 03 JAE IHT8 ; Juap i f  ied ia is  well-known
D87E E? 0000 E JAP ERRORJ ; Juip i f  W M  MEDIA*
0881 INTO: »
0881 BE 0787 R n o v ST,OFFSET DSXTBL; SI <~ addr of d is k -ta b le
0888 8 8  0 0 n o v A H ,00 ; AX (— Cousnd code (see above)
0888 03 F0 ADD S I,A X 5
0388 03 F0 ADO S I,A X ; Coipute entry in d is k -ta b le
088A 03 F0 ADD S I,A X ?

0880 30 OC CAP A L ,1 2
»
i V e rify  that not aare than 12 coiaands

088E 78 03 JBE IHT5 i  J u ip  i f  not tore than 12 coeiands
0890 E? 0000 E JAP ERRORJ ; Juip if 'UNKNOWN COnnAHD'
08?3 IHT5: i
08?3 28 8 A 07 n o v A L,ES :[B X.C A D LEH 1 ;  AL ( - -  Length o f d riv e  regoest structure
08?8 SO 70 02 00 CAP BYTE PTR C S K 2 J,0 0  ;
0S?A 78 1 1 JZ IHT7 ; Skip char, device coieands
0890 3A 84 0 2 CAP A L ,E S lt2 J ; Coipare with reguested length
089F 73 D3 JAE IHT6 i  Juip i f  egual
0881 E? 0000 E JAP ERRORJ ! Juip i f  'BAD DRIVE REOOEST STRUCTURE LENGTH'
0888 M R : 1
08A8 FF 18 CALL L S i l ; P e rfo ri I/O packet couand

08A8 F8 08 0011 R CO TEST ERRBUFjOCOH
?
; Test fo r n o ria l te riin a tio n

08AB 75 07 JHZ DSKERR i Juip to disk e rro r routine
OSAD IHT7: !
08AD E? 00D0 E JAP EXIT ; Juip to EXIT

0880 CI1DERR
(

0880 58 POP AX ? Flush return address f r o i  stack
0381 E? 0000 E JAP ERRORJ ;  Generate ’ UNKNOWN COM  AND’ error



088« OSKERR: 1
08B4 C« IE  0000 E LES BX,[PTRSAV3 1 Retrieve pointer to I/O  date packet
08B8 26: 8 A « 7  02 nov A L|ES :[B X .C A D ] i AL (— Conand code
08BC 30 0« COP A L ,04 i Test i f  READ
088E 7 «  OA J Z DSKERRO 1 J u ip  i f  READ
osco 3C 08 cup A L ,08 1 Test i f  HRITE
0802 7 «  06 JZ DSKERRO 1 Juip i f  HRITE
08C4 30 09 cup A L ,09 i Test i f  VERIFY
0806 7 «  02 J Z DSKERRO ! J u ip  i f  VERIFY-

0808 EB 06 JAP SHORT DSKERR1 I Juip i f  not READ, HRITE or VERIFY
OSCA DSKERRO: 9
0800 26: 07 47 12 0000 nov ES*[BX.C0UHTJ»O ? Transfer counter <— 0000
0800 DSKERR1: i
0800 F4 06 0012 R 02 TEST ERRBUF+1,02 } Test fo r 'WRITE PROTECTED'
0805 74 03 JZ DSKERR2 i
0807 E9 0000 E JAP ERROR.O f Juip i f  'WRITE PROTECTED'
08DA DSKERR2: »
OSDA F 6  06 0011 R 08 TEST ERRBUF,  08 ? Test fo r 'D RIVE HOT READY’
08DF 74 03 JZ DSKERR3 ?
08E1 E9 0000 E JAP ERR0R.2 i Juip i f  'ORIVE HOT READY’
0BE4 DSKERR3: !
Q8E4 F 6  06 0011 R 80 TEST ERRBUF,80H i Test fo r ‘ UHXHOüH COMMAND'
08E9 74 03 JZ DSKERR4 »
08EB E9 0000 E JAP ERR0R.3 ; Juip i f  'UNKNOWN COMMAND'
08EE OSKERR«: ?
08EE F 6  06 0012 R 20 TEST ERRBUF*1,20H i Test fo r 'CRC ERROR'
08F3 74 03 JZ DSKERR5 1
08F5 E9 0000 E JAP ERR0R.4 J Juip i f  'CRC ERROR’
08F8 DSKERR5: i
08F8 F 6  06 0011 R 20 TEST ERRBUF,20H ? Test fo r 'SEEK ERROR'
08FD 75 OA JHZ DSKERR6 »
OSFF F 6  06 0013 R 10 TEST ERRBUF+2,10H J Test fo r 'SEEK ERROR’
090« 74 03 JZ DSKERR6 5
0906 E9 0000 E JAP ERR0R.6 1 Juip i f  'SEEK ERROR'
0909 DSKERR6 : »
0909 FS 06 0013 R 01 TEST ERRBUF+2,01 1 Test fo r 'UHKHOWH MEDIA'
D90E 74 03 JZ 0SKERR7 »
0910 E9 0000 E JAP ERR0R.7 ; Juip i f  ’ UNKNOWH MEDIA'
0913 DSKERR7:
0913 F 6  06 0012 R 04 TEST ERRBUFH.Q« ! Test fo r 'SECTOR NOT FOUND*
0918 74 03 JZ DSKERR8 1
091A E9 0000 E JAP ERRORJ i  Juip i f  'SECTOR HOT FOUND’
0910 DSKERR8 : T
0910 B4 05 nov AHiRRlTDAT 1
091F 22 26 0008 R ARD AH,C0ASTR+1 1
0923 80 FC 05 CAP AH,HRITDAT »
0926 75 03 JHZ OSKERR? »
0928 E9 ODDD E JAP ERR0R.10 ; Juip i f  error a fte r  WRITE COMMAND
092B DSKERR9: »
092B B4 06 ADV AH.READDAT !
0920 22 26 0008 R AHO A H ,COHSTR+1 i
0931 80 FC 06 CAP AH.READDAT j
0934 75 03 JHZ DSKERR1D f
0936 E9 0000 E JAP ERROR.il » Juip i f  error a fte r READ COMMAND
0939 DSKERR10: ?
0939 E9 0000 E JAP ERR0R.12 ;  Rest becoies ’ GENERAL FAILU R E’

u
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.............................................................................................................................................

ROUTINE NAHE: D SK JN IT

FUNCTION: DISK IN IT IA LIZE

ENTRY V IA : CALL

ENTRY CONDITIONS: NONE

EXIT V IA : RETURN

EXIT CONDITIONS: NONE

i m H i m H I H H H H H I H i m i l H I H I I i l t H H H i m t l H i m i H l H m i H I l l I H



093C D S K JH IT : r
093C A0 0000 E nov ALiDRVnAX ;
093F 26: 8 8  47 DO itov E S :IB X .n ED lA 3 iA L; 1/0 data packet (— eax. nuiber of units

0 9 « BE 0ftC7 R nov 5 1 ,OFFSET DRERD J
0 9 « 26: 89 7 7  OE nov E S U B X .T R A N S ],S I; I/O data packet < -  BREAK ADDR (OFFSET)
0 9 « 26: 8 C 4F 10 nov ES:CBX.TRANSi2],CS ! t -  (SEODEHT)

0 9 « BE 09FE R nov SI,O FFS ET IH1TTAB t
0951 26: 89 7 7  12 nov E S :[B X .C O Ü N T],S I; I/O data packst (— Pointer to
0955 26: 8 C 4F 14 nov ES :[B X .S T A R T],C S ; BPB array

0959 AD 0000 E nov A L , FL.O U T J E T R IE S !
095t A2 0024 R nov RETRIES,AL ; Set retry counter

095F C6  06 0011 R 00 nov ERRBUF.OO ! Set norial termination
0964 C3 RET I
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i m i i i i i i i i i i i i m i i i i i i H i i m E i i i i H m i i i i i M H i i i i H i i i m i K i i m i i H i «
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ROUTINE NAHE! NEDIAC

FUNCTION: MEDIA CHECK

ENTRY V IA ! CALL

ENTRY CONDITIONS! CL -  UNIT CODE
CH -  MEDIA DESCRIPTOR

EXIT V IA ! RETURN

EXIT CONDITIONS!

i i i i i i i i i i m i i i K i i i m i i i i m i i f i m m m i m m i i i i K i K i i K K i i i i i i i m «



0965 tlEDIAC: 1
0965 E4 13 IN AL,SYSSTA {
0967 A8  08 TEST A L ,08 ;  Test DISK INTERRUPT BIT
0969 74 06 J I ttEDIACl ;  Juip i f  no interrupt

0960 C7 06 0000 E  0101 110V
r

FLTABrOlOlH f Set interrupt flags fo r both units
0971 (1EDIAC1: i
0971 C6  06 0011 8  00 nov ERRBUF,0Q j Set norial termination

0976 BE 0000 E nov SIfOFFSET FLTAB i S I ( -  Addr o f FLAG TABLE
0979 B4 00 nov A M O  ;
0970 26: 8 A 47 01 nov A L ,E S :[B X .U H IT ] ;  AX < -  U nit code
097F 03 FD ADD SI*AX ;  Coipute entry in FLAG TABLE

0981 80 30 00 cnp BYTE PTR [ S I ] ,0  ;  Check i f  interrupt flag is  set fo r that unit
0984 74 09 JZ REDIAC2 f Juip i f  not set

0986 06 04 00 nov BYTE PTR [ S I ] ,0  ;  Reset in terrupt flag
0989 26: 06 47 OE 00 nov BYTE PTR ES:tBX.TRAH53,0Q ;  I/O  data packet t -  don’ t  know
098E 03 RET »
09BF 0EDIAC2: ?
098F 26: 06 47 OE 01 nov BYTE PTR E5:tBX.TRAHS3,01 ;  I/O data packet < -  not changed
0994 03 RET 1

o
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IXXXXXXXIXXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXilXXXXXXXXXXXXXXXXXXXIXXXXXIXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXmXXXXXXXXXXXI
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

ROUTINE HAUE: GETJBPB

FUNCTION: Get BPB (BIOS PARAHETER BLOCK)

ENTRY V IA : CALL

ENTRY CONDITIONS: DRV variable is  set

EXIT V IA : RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUFI

XXXXXXXXXXXXXXXXXXXXXXXXXXXIXXXXXIXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXIXX

XIXXIKXXIXXXXXXXXXKXXXXXKXXIIXXXXXXXKXXXXXKXXXmXXXXXXXmtXXXXXXXXXIXXXKIIX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



DV95 6 E T J P B : > F i l l  Pin variables to read 1st FAT

0995 C i 06 0000 R 00 nov cylhode.oo ;  Pin.CYLIHDER RODE <— 00 
J Pin.DRV already set

099A C6  06 0 0 0 2  R 0 0 nov READ,00 ;  Pin.HEAD < -  0 0
099F C i Oi 0003 R 00 nov TRACK,00 ! Pin.TRACK ( -  00
09A* C i O i 0004 R 02 nov SECTOR,02 i Pin.SECTOR ( -  2nd phy. = 1st tog
09A9 .C7 O i 0005 R 0001 nov SECCHT.Ol ! Pin.SECCHT ( -  one sector 

i OKA ADDRESS o( scratch b u ffe r already set

09AF E 8  0425 R CALL DREAD J Read 1s t FAT sector

D9B2 F i  O i 0011 R CO TEST ERRBUF.OCOH ;  Test fo r n o n a l termination
09B7 74 01 J Z GETBPB1 5 Jump i f  n o n a l teriin ation
09B9 C3 RET i else retorn
09BA OETBPBl:
09BA 8 B 3E 0018 R nov DIiDnAADDR
D9BE 8 E O i 001A R nov ES»0HAADDR+2 i ES :D I (— scratch b uffer address
09C2 26: 8 A 05 nov A L ,E S :[D I3 ;  AL (— media descriptor byte f r o i  FAT

09C5 BE 0AD2 R nov SI.OFFSET FE140 ;  51 (— Pointer to BPB (single sided)
09C8 3A 44 OA CRP A L.C S I.n ED IAID l ;  Coipare media descriptors in FAT & BFB
09CB 74 18 JZ 6ETBPB2 ;  Jump i f  equal

09CD BE OAOF R nov SI»OFFSET FF320 ;  SI ( - -  Pointer to BPB (double sided)
0900 3A 44 OA CRP A L.T S I.n EO IA ID ] ; Coipare led ia descriptors in FAT & BPB
0903 74 10 JZ 6ETBPB2 ;  Jump i f  equal

0905 BE 0A1C R nov EI,O FFSET FC180 ;  SI (— Pointer to BPB (single sided)
0908 3A 44 OA CRP A L.T S I.n EO IA ID ] ; Coipare tedia descriptors in FAT 6  BPB
D9DB 74 08 JZ 6ETBPB2 ;  Jump i f  equal

09DD BE 0A29 R nov 5 1 ,OFFSET FD360 ;  SI (— Pointer to BPB (double sided)
09EO 3A 44 OA cnp A L.T S I.n E O IA ID ] ; Coipare media descriptors in FAT & BPB
09E3 74 00 JZ 6ETBPB2 ;  Jump i f  equal

; No match» assuie 'F E ' disk

09E5 GETBPB2:
09E5 8 A 44 OA nov A L.T S I.n EO IA ID ] ; AL (— neu media descriptor

09E8 C4 IE  0000 E LES BX.IPTRSAV] ;  Update I/O data packet
09EC 2 i :  8 8  47 OD nov E S :!B X .n E D lA ],A L ; (— «edia descriptor
09FO 24:  89 7 7  12 nov ES :[B X .C O O R T ],S I; BPB Pointer
09F4 24: 8 C 4F 14 nov ES:EBX.C0UNT+2] ,CS i ( -  CODE SEGHEHT

09F8 Ci O i 0011 R 00 nov ERRBUFfOO ;  Set nornal te riin atio n
09FD C3 RET

u
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OVFE IH1TI0B: i
09FE 0029 R DU FD340 i
0000 0))29 R DU FD340 s

i

0002 FE140:
?
;  Single sided d rive  (5 1/4 ')

0002 0200 DU 512 ;  Sector size
0004 01 DB 1 ; Sectors per allo ca tio n  unit
0005 0001 DU 1 i timber of reserverd sectors
0007 02 DB 2 ; timber o f FATs
0008 0040 DU 4*14 t timber of d ire cto ry e n trie s
0000 0140 DU 40<8 ;  Total nuiber o f  sectors
000C FE DB □FEH i Media byte
000D 0001 DU 1 ; Sectors fo r one FAT 

1

000F FF320S
J
;  Double sided drive (5 1/4 *)

OOOF 0200 DU 512 ; Sector size
0011 02 DB 2 ;  Sectors per allocatio n  unit
0012 0001 DU 1 f timber o f reserverd sectors
0014 02 DB 2 ;  Umber of FATs
0015 0070 DU 7*14 ; timber o f d ire cto ry en tries
0017 02S0 DU 2*40*8 ;  Total nuiber of sectors
0019 FF DB OFFH ;  Media byte
0010 0001 DU 1 J Sectors fo r  one FAT 

1

001C FC180:
»
; Single sided drive (5 1/4 ’ )

001C 0200 DU 512 ;  Sector size
001E 01 DB 1 ; Sectors per allo ca tio n  unit
001F 0001 DU 1 ? timber o f reserverd sectors
0021 02 OB 2 ; Nuiber o f FATs
0022 0040 DU 4*14 ;  Nuiber o f d ire cto ry e n trie s
0024 0143 DU 40*9 ; Total nuiber o f sectors
0024 FC DB OFCH t Media byte
0027 0002 DU 2 i  Sectors fo r one FAT

t

0029 FD340:
i
; Double sided drive (5 1/4 ')

0029 0200 DU 512 ; Sector s ize
D02B 02 DB 2 ;  Sectors per allocatio n  unit
002C 0001 DU 1 ;  Nuiber o f reserverd sectors
002E 02 DB 2 ; Nuiber of FATs
002F 0070 DU 7*14 ; Hmber o f d ire cto ry en tries
0031 0200 DU 2*40*9 ;  Total nuiber of sectors
0033 FD DB OFDH ; Media byte
0034 0002 DU 2 ». Sectors fo r  one FAT



HilHIIHHIHlUHHHIHHIHIHHIilHlllHiniHlIHIHIflnHIHIHlHin
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ROUTINE NAHE: DVERIFT

FUNCTION: URITE with v e rify

ENTRY V IA : CALL

EHTRY CONDITIONS: Following variables are se t:
CYWODE, DRV, READ, TRACK, SECTOR, 
SECCHT (Huiber of sectors), 
and DNAAODR (SEGNEHT and OFFSET)

EXIT V IA : RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUF)

IHHIBHHHlHHIHUUHKHIHHHIUUKHHHHKKHIiHHBHlKHHI

HHmHHIHIlIHIHIHHIIlHlIHIllHHHItHKHHKlIHHMHHHIHHli

u
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0A36
0A3A 6A 26 0002 R

DVERIFT:
nov AH,HEAD Save P i n .HEAD

0A3A AO 0003 R MOV AL,TRACK P i n .TRACK
0A3D 50 PUSH AX
0A3E 8A 26 0004 R nov AH,SECTOR P IH .S EC T O R
0A42 50 PUSH AX
0A43 A l 0005 R nov AX.SECCHT P in .S EC C H T  variab les to REAO
OA46 50 POSH AX a l te r  URITE

0A47 EB 042F R CALL DVRITE Do lou level U R IT E  DATA

0A4A 58 POP AX
0A4B A3 0005 R nov SECCHT.AX Restore P in .S EC C H T
0A4E 58 POP AX
CA4F 88 26 0004 R nov SECTOR,AH PIH.SECTOR
ÜA53 58 POP AX
0A5f A2 0003 R nov TRACK,AL P in .T R A C K
0A57 83 26 0002 R nov HEAD,AH PIN.HEAD va riab le s  to READ

0A5B C7 06 0018 R 0AC6 R nov

;  a fte r  WRITE 

;  F i l l  P in  variables to READ a fte r WRITE 

DHAADDR,OFFSET BTTEBUF ;  OHAADDR ( -  OFFSET
0A61 8C OE 001A R nov DHAADDR*2,CS ( -  SEGHENT
0A65 C7 06 001C R 0001 nov DHALEHGjGOOl OHALEHG ( -  1 byte  transfer
0A6B C6 06 001E R 47 nov DnAFUHC.DnAURT DnAFUHC ( -  URITE DT1A COnnAHD
0A7O
0A70 Bl 06

DVERl:
nov CL.READDAT CL ( -  READ DATA COHUAKD

0A72 E8 06A4 R CALL SETUP? Set op COnnAHD STRIHG and DHA
0A75 E8 0732 R CALL XVAIT Send COnnAHD STRING to FDC
QA73 E8 0750 R CALL OETBTT Get STATUS BITES

0A7B F6 06 0011 R C0 TEST ERRBUF.OCOH Test fo r n o n a l te riin a tio n
OA80 74 04 JZ DVER2 Juip i f  norial tern ina tio n

0A82 58 POP AX Flush return addr f r o i  stack
0A33 e ;  oooo e JHP ERRORJO Generate 'WRITE FAULT' e rro r
0A86
0A36 FF OE 0005 R

0VER2:
DEC SECCHT Decreient sector counter

0A8A 75 01 JHZ DVER3 Juip i f  another I/O  is  necessary
OASC C3 RET else return i f  I/O is  co ip lete
0A8D
0A80 AO 0004 R

DVER3:
nov AL,SECTOR

OAVO 3A 06 0D1F R cnp AL,SECTRK Check i f  next sector f i t s  in track
0A94 74 06 JZ OVERT Juip i f  not

ÜA?6 FE 06 0004 R IRC SECTOR Increient SECTOR (next sector f i t s  in
DA7A EB 04 ju p DVERl
QA7C
0A9C C6 06 0004 R 01

DVER42
nov SECTOR,1 Set SECTOR to begin o f track

0AA1 80 3E 0000 R 00 cnr CTLnOO E.O Check i f  double sided disk
0AA6 74 06 JZ DVER5 J u ip  i f  double sided

ÜAA3 FE 06 0003 R IHC TRACK

Single sided 

Increient TRACK
OAAC EB C2 JHP DVERl



OAAE DVER5: i Double sided

OASE 80-3E 0002 R 00 CUP HEADiO
?
»

DAB3 75 04 JHZ DVER4 ;  I f  HEAD 0
0AB5 F E  04 0002 R INC HEAD ;  then set HEAD 1
OAE? EB B5 jnp DVER1 ?
OABB DVER4: i else
OABB 04 04 0002 R 00 nov HEADiO ;  set HEAD 0
OACO F E  04 0003 R INC TRACK ; and increient TRACK
0AC4 EB AA JHP DVER1 I

i

0AC6 BYTEBUF:
t
»

0AC4 ?? DB i BYTE BUFFER to detect

0AC7 DREKD: ;  End o f driver

OAC7 C5EG END5 
END



DSKDRV

Structures and records:

H 3  •  e Uidth i  fie ld s
S h ift  Uidth hast I n it ia l

DPB..........................................................................  OOOD ODOS
SECSIZE............................................................... 0000
ALLOC....................................................................  0002
R ES S EC ............................................................... 0003
F A T S ....................................................................  0005
tIA XD IR............................................................... 0006
SECTORS............................................................... 0008
HEDIA1D............................................................... OOOA
FA TS E C ............................................................... 0008

I0DA7....................................................................  0014 OOOA
C ttO lEH ............................................................... 0000
U H I T ....................................................................  0001
CltD.......................................................................... 0002
STATU S............................................................... 0003
tlEDIA....................................................................  0000
TRANS....................................................................  000E
COUHT....................................................................  0012
START....................................................................  0 0 »

Segients and groups:

H a i e  Size align coibine class

C S E6 ..................................................................... 0AC7 PARA PUBLIC 'CODE'

Syibols:

N a •  e type Value A ttr

B ANK ..................................................................... Umber OOEO
BYTEBUF............................................................... L  HEAR 0AC6 CSEG
B YTSEC ...............................................................  L  BYTE 0021 CSES
CHDERR............................................................... L  NEAR 08B0 CSEO
COAD....................................................................  Nuiber 0026
COItSTR............................................................... L  BYTE 0007 CSEG
C O TC ..................................................................... Huuber 0027
CYLtlODE............................................................... L  BYTE 0000 CSEG
DCOND....................................................................  Nuiber 0051
DENSITY............................................................... L  BYTE 0020 CSEG
DFORttAT...............................................................  L  NEAR 0685 CSEG
OHA.......................................................................... L  NEAR 077? CSEG
DtlAADDR...............................................................  L  NORD 0018 CSEG
DIiAFUNC............................................................... L  BYTE 001E CSEG
OtlALENG...............................................................  L  UORD 001C CSEG
DtlAltB....................................................................  Nuiber 002A
DNAItO..................................................................... Nuiber 0D2B
ONAREAD...............................................................  Nuiber 006B
DtlAVRT...............................................................  Nuiber 0047
DREAD....................................................................  L  NEAR 0425 CSEG
DREADID...............................................................  L  NEAR 0651 CSEG
DREND....................................................................  L  HEAR 0AC7 CSEG Global
DREST..................................................................... L  HEAR 05FA CSEG
D R ES T1...............................................................  L  NEAR 05FC CSEG
D RES T2...............................................................  L  NEAR 0610 CSEG
DREST3............................................................... L  NEAR 0625 CSEG
DRV..........................................................................  L  BYTE 0001 CSEG



DRVttAX................................................................. V BYTE 0000 CSEG External
OSEEK......................................................................  L  HEAR 0424 CSE6
D S EE K 1................................................................. L  HEAR 0647 CSEG
D S IS ...................................................................... L  HEAR 0674 CSEG
DSKERR................................................................. L  NEAR 0SB4 CSEG
DSKERRO................................................................. L  HEAR 08CA CSEG
0SKERR1................................................................  L  HEAR OSDO CSEG
DSKERR10............................................................ I  HEAR 0737 CSEG
0SKERR2................................................................. L  HEAR OSDA CSEG
DSKERR3................................................................. L  HEAR 0SE4 CSEG
0SKERR4................................................................. L  HEAR 08EE CSEG
DSKERR5................................................................. L  HEAR 08FB CSEG
DSKERR6................................................................  L  HEAR 070? CSEG
DSKERR7................................................................. L  HEAR 0713 CSEG
DSKERR8................................................................. L  HEAR 0710 CSEG
DSKERR?................................................................. L  HEAR 072B CSEG
D SKTBL................................................................  L  HEAR 07B7 CSEG
DSU I H I T ............................................................ L  HEAR 073C CSEG
D S K JN T................................................................  L  HEAR 07DE CSEG Global
DSTAT...................................................................... Huiber 0030
DVER1...................................................................... L  HEAR 0A70 CSEG
DVER2...................................................................... L  HEAR 0A86 CSEG
DVER3...................................................................... L  HEAR OABD CSEG
DVER4......................................................................  L  HEAR 0A7C CSEG
OVERS.....................................................................  L  HEAR OAAE CSEG
DVER6...................................................................... L  HEAR OABB CSEG
DVERIFY................................................................  L  HEAR 0A36 CSEG
D U R IT E ................................................................. L  HEAR 042F CSEG
ERRBUF................................................................. L  BYTE 0011 CSEG
ERROR.O................................................................. L  HEAR 0000 CSEG External
ERROR.l................................................................. L  HEAR 0000 CSEG External
ERROR 1 0 ............................................................ L  HEAR 0000 CSEG External
E R R O R .i l ...........................................................  L  HEAR 0000 CSEG External
ER R 0 R .12 ............................................................ L  HEAR 0000 CSEG External
ER R O R J................................................................. L  HEAR 0000 CSEG External
ERROR 3................................................................. L  HEAR 0000 CSEG External
ERR0R.4................................................................  L  HEAR 0000 CSEG External
ERR0R.5................................................................. L  HEAR 0000 CSEG External
ERROR 6................................................................. L  HEAR 0000 CSES External
ERR0R.7................................................................. L  HEAR 0000 CSEG External
ERROR B................................................................  L  HEAR 0000 CSEG External
ERROR.?................................................................. L  HEAR 0000 CSEG External
E X I F ...................................................................... L  HEAR 0000 CSEG External
FC 180...................................................................... L  HEAR 0A1C CSEG
F036D...................................................................... L  HEAR 0A2? CSEG '
FDCRA...................................................................... Reiber 0031
FDCRDY................................................................  L  HEAR 0760 CSEG
FD C S IS ................................................................. Huiber 0008
FE160...................................................................... L  HEAR 0AQ2 CSEG
FF320..................................................................   L  HEAR OAOF CSEG
FLTAB.....................................................................  V WORD 0000 CSEG External
F L .O O T J E T R I E S ............................................ V BYTE 0000 CSEG External
GETBPB1................................................................. L  HEAR 07BA CSEG
6ETBPB2................................................................. L  HEAR 07E5 CSEG
G ETB YT................................................................  L  HEAR 0750 CSEG
GETBYT1................................................................. L  HEAR 0753 CSEG
GET BPB................................................................. L  NEAR 0775 CSEG
GPL...........................................................................  L  BYTE 0022 CSEG
H E A D .....................................................................  L  BYTE 0002 CSEG
ID R EA O ................................................................. Huiber OOOA

INITTAS................................................................  I  HEAR 07FE CSEG
1 H T Q .....................................................................  L  HEAR 0817 CSEG
I H T 1 .....................................................................  L  NEAR 0837 CSEG
1 H T 2 ...................................................................... L  HEAR 0B5C CSEG
I N T 3 .....................................................................  I  NEAR 086? CSEG
1 H T 4 ...................................................................... L  HEAR 0881 CSEG

o



m m

IH T 5 ....................................................................  L  HEAR 0893 CSEG1H T 4 ....................................................................  L  HEAR 08A4 CSEE
I H T 7 ....................................................................  L  HEAR OBAD CSEG
1 0 .......................................................................... L  NEAR 0535 CSEG
101 ................................................................  L  HEAR 0434 CSEG
1 0 1 0  .............................................................. L  HEAR 04E9 CSEG
1 0 1 1  .............................................................  L  HEAR 0500 CSEG
1015 .  .  .  .  '................................................ L  HEAR 0513 CSEG
1 0 1 4 ....................................................................  L  HEAR 0525 CSEG
1 0 1 7 ....................................................................  I  NEAR 0531 CSE6
102 ................................................................  L  NEAR 043E CSEG
1020 ....................................................................  L  HEAR 0538 CSEG
1 0 2 1  .............................................................. L NEAR 054C CSEG
1022 ....................................................................  L  HEAR 0555 CSEG
1023 ....................................................................  L  HEAR 055E CSEG
1024 ....................................................................  L  NEAR 0547 CSEG
1025 ....................................................................  L  HEAR 0572 CSEG
103 ................................................................  L  HEAR 0457 CSEG
1030 ....................................................................  L  HEAR 0574 CSEG
1 0 3 1  .............................................................. L  HEAR 057C CSEG
1032 ....................................................................  L  NEAR 05A3 CSEG
1033 ....................................................................  L  HEAR 0504 CSEG
1034 ....................................................................  L  HEAR 05C3 CSEG
1035 ....................................................................  L  HEAR 05CC CSEG
1034 ....................................................................  L  HEAR 05E9 CSEG
104 ................................................................  L  HEAR 0441 CSEG
105 ................................................................  L  NEAR 047F CSEG
104.........................................................................  L  HEAR 0480 CSEG
107 ................................................................  L  HEAR 0494 CSEG
108 ................................................................  L NEAR 04A8 CSEG
109 ................................................................ L  NEAR 04CE CSEG
U EO IA C ...............................................................  L HEAR 0945 CSEG
ItEOIACl...............................................................  L  HEAR 0971 CSEG
KED1AC2...............................................................  L  NEAR 098F CSEG
II010RCK...............................................................  L HEAR 0747 CSEG
ItOTORCRl.......................................................... L  HEAR 0770 CSEG
HOTORCK2..........................................................  L  HEAR 0773 CSEG
nOTOROH..........................................................................  Hmber 0014
PATTERN...............................................................  L  BYTE 0023 CSEG
PTK5AV...............................................................  V CHORD 0000 CSEG External
READDAT.......................................................................... Halber 0004
READTRK.......................................................................... Harber 0002
RESTORE..........................................................................  Halber 0007
RETRIES...............................................................  L BYTE 0024 CSEG
SECCHT...............................................................  L  UORD 0005 CSEG
SECTOR...............................................................  L  BYTE 0004 CSEG
SECTRK...............................................................  L  BYTE 001F CSEG
SEEKTRK..........................................................................  Halber OOOF
S E T I ....................................................................  L  HEAR 04BA CSEG
S E1U P4...............................................................  C HEAR 04F9 CSEG
SET0P9...............................................................  L  NEAR 04A4 CSEG
SSB.........................................................................  L  UORD 0025 CSEG
SYSSTA.......................................................................... Halber 0013
TRACK....................................................................  L  BYTE 0003 CSEG
UR1TDAT.......................................................................... Halber 0005
HRITFOT.......................................................................... Halber OOOD
XVA1T....................................................................  L  HEAR 0732 CSEG
X H A IT 1 ...............................................................  L  HEAR 073C CSEG



XXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
I *
x WI NCHESTER DI SK *
x x
* DRI VER x
x »
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

DEFINE OFFSETS FOR IO DATA PACKET

= OOOÖ COOLEN EOU 0 iLENSTH OF THIS BLOCK
= 00D1 UNIT EDU 1 ISUB UNIT SPECIFIER
= 0002 CI1D EOU 2 iCOMMAND CODE
= 0003 STATUS EOU 3 {STATUS
= 0000 MEDIA EOU 13 {ItEDIA DESCRIPTOR
= OOOE TRANS EOU 14 {TRANSFER ADDRESS
= 0012 COUNT EOU 18 {COUNT OF SECTORS
= 0014 START EOU 20 {FIRST BLOCK TO TRANSFER

1 WINCHESTER DISK SYSTEd BYTE ADDRESSES

= 0414 UIHCHDRIVES EOU 0416H {HO. OF WINCHESTER DRIVES
= 0417 UIOUTRETRIES EOU 0417H {NO. OF RETRIES (OUT)
= 0418 UIIHRETRIES

t
EDU U418H {NO. OF RETRIES (IN)

»

» WINCHESTERDISK DEFINITIONS

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X x
X PORT DEFINITIONS x
X X

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

= OOCO NBASE EOU OCOH { CONTROLLER BASE ADDR.
= DATA EOU HBASE { R/U DATA REGISTER
= OOC1 ERROR EOU HBASE+1 { R ERROR REGISTER
= 00C1 UPC EOU HBASE+1 { U WRITE PRECOMP. REGISTER
= 00C2 SECHT EOU HBASE+2 { R/U SECTOR COUNT REGISTER
= 00C3 SECHO EOU HBASE+3 { R/U SECTOR HUMBER REGISTER
= 00C4 CYLLO EOU HBftSE+4 { R/U CYLINDER LOU REGISTER
= 00C5 CYLHI EOU HBASE+5 { R/U CYLINDER HIGH REGISTER
= OOC4 SOH EOU HBASE+4 i R/U ECC/CRC-BYTES PER SECTOR-DRIVE-HEAD
= DDC7 STAY EOU HBASE+7 { R STATUS REGISTER
= 00C7 c o m EQU HBASE+7 { U COMMAND REGISTER



•* I
;t DISK FUNCTIONS i
;* *

-- gees ETRATE EQU 0 iSTEPINi RATE TRACK TO TRACK
= 0 0 1 0 REST ECU 10H OR STRATE {RESTORE COMMAND KITH STRATE
= 9070 SEEK ESU 70H OR STRATE -.SEEK COMMAND WITH STRATE
= 0020 READ EQU 20H ;READ COHHAHD
= 0030 WRITE EQU 30H jHRITE COHHAHD
= 0050 FORMAT ESU 50H iFORMAT COHHAHD

i i i i f f i i i im H iH iiiH M iim iii i i l i i i l i i i l f i i i  

♦ I
» m m  REGISTER EQUATES »
i *

= 0001 DAHNFD EQU 01H ;! ADDR. HARK HOT FOUND
* 9092 TR0 EQU 02H ]! TRACK 0 ERROR
='0004 ABC EOU 04H :; ABORTED COMMAND
= 0019 IDNFD EOU 10H ( ID NOT FOUND
= 0020 CRCID EQU 20H :i CRC-ERROR ID-FIELD
= 0040 UHCOR EQU 40H ; UNCORRECTED DATA IN DATA FIELD
> 0980 BSD EQU B0H ( BAB BLOCK DETECTED

;i l i f i f f I f l i l f i f i i i f l i i i i i i i l f i i l i f i l i i i i i i f f i l l  i 

;l i

;i STATUS RE6ISTER EQUATES f
;* i 

J f f f f f I f f i f f f i f f i f f i f f f i f f f f f i f i f i f f f f f i f f i f f  f iff

= 0801 CERR EQU 01H i CONTROLLER ERROR
= 0004 CORRD EOU 04H j DATA CORRECTED IN DATA FIELD (ECC)
= 8008 c m EQU 08H ; CONTROLLER DATA REQUEST
= 0010 DSEEC EQU 10H i DRIVE SEEK COMPLETE
= 0020 DHRFA EQU 20H ; DRIVE WRITE FAULT
= 0040 DREADY EOU 40H ; DRIVE READY
= 0080 CBUSV EQU 80H ; CONTROLLER BUSY

<1 i
;* SPECIALS *
;« I

SOHREG EQU 0A0H ;ECC/512 BYTES PER SECTOR



CSEG SEGMENT 
ASSUME CS:CSES,DS:CSEG

BESIN:

jlH iitfHHiiiH itfHHHIHHHf HHiHiHtHHtHHHHt
+

S P E C I A L  DEV I CE  HEADER 1
+

DMORD pointer to next device
•T

1 Nord offset.
(-1,-1 if last device) 1 word segeient

Device attribute NORD
- +

1 eord.
Bit IS :  1 for character devices.

0 for block devices.

Charcter devices. (Bit 15=1)
Bit B = 1 current sti device.
Bit 1 = 1 current sto device.
Bit 2 = 1 current NUL device.
Bit 3 = 1 current Clod device.

Bit 14 = 1 IOCTL control bit.

Device strategy pointer.
“ +

1 eord offset.

Device interrupt pointer.
* +

1 eord offset.

Device naee field.
- +

B bytes.
Character devices are any valid naee

left justified, in a space filled
field.

Block devices contain 1 of units in $
the first byte.

* +

0000 FFFF FFFF NINDEV DH -1,-1
0004 0000 DU 00B0H
0006 002B R DN STRATE6Y
0000 003A R DU INTERRUPT
000A 02 DB 2

RELEASE ID
000B 01 DB 01
0BBC 03 DB 03
0B0D 00 DB B0

;LINK TO NEXT DEVICE 
[ATTRIBUTES (BLOCK DEVICE) 
; STRATEGY ENTRY POINT 
iINTERRUPT ENTRY POINT 
;NUMBER OF UNITS

jISSUE
■ : SUB ISSUE 

;PATCH LEVEL

o



BIOS PARAMETER BLOCK ARRAY

ABBE 00IE R HIBPB OH HIBPB1
BB1B 00IE R ON HIBPBI
BB12 00IE R OH HIBPBl
00U 0B1E R DH HIBPBI
0016 001E R DH HIBPBl
BB1B 00IE R ON HIBPBI
BB1A 001E R DH HIBPBl
BBIC 001E R DH

s
HIBPBl

; BIOS PARAMETER BLOCK IBPB)

BB1E 0200 HIBPB1 DH 512 iBYTES PER SECTOR
0020 10 DB 16 ;SECTOR PER ALLOCATION UNIT
0021 0000 DH 0 SRESERVED SECTORS
0023 01 DB I {NUMBER OF FAT'S
0B24 0200 DH 512 {NUMBER OF ROOT DIRECT. ENTRIES
0026 2832 DH 10370 {NUMBER OF SECTORS PER DISK
002B FA DB BFAH {MEDIA DESCRIPTOR
0029 0002 DH 2 {NUMBER OF FAT SECTORS

SIMPLISTIC STRATE6Y ROUTINE FOR NDN-HULTI-TASKIN6 SYSTEM

CURRENTLY JUST SAVES I/O PACKET POINTER IN PTRSAV 
FOR LATER PR0CESSIN6 BY THE INTERRUPT ROUTINE.

002B STRATP PROC FAR

002B STRATEGY:
002B 2E: 89 IE 0036 R MOV CSiHORD PTR PTRSAV,BX
0030 2E: BC 06 003B R MOV CSsHORD PTR PTRSAV+2.ES
0035 CB RET

0036
1
STRATP ENDP

0036 0000 0000 PTRSAV DH 0,0 {STRATEGY

003A INTERRUPT!
003A 56 PUSH SI
003B BE 0095 R MOV SI,OFFSET HITBL

BB3E 50 ENTRY: PUSH AT :!
003F 51 PUSH CT
0040 52 PUSH DI
0041 57 PUSH DI
0042 55 PUSH BP
0043 IE PUSH DS
0044 06 PUSH ES
0045 53 PUSH BT
0046 0E PUSH CS
0047 IF POP DS ::

SAVE ALL NECESSARY REOISTERS.

SET DATA SES. TO CODE SE6.



BB48 SB IE BB36 R HOV BX.NORD PTR PTRSAV ;Retrieve pointer to I/O Packet.
BB4C BE B6 BB3B R MOV ES,WORD PTR PTRSAV+2
0850 26: 8A 47 81 HOV AL,ES:UNIT1BI] ;AL = Unit code.
0854 A2 8316 R HOV BYTE PTR WIPAR,AL
BB57 26: BA 67 8D HOV AH,ES:HEDIACBX] 5 AH = Hedia descriptor.
BB5B 26: 8B 7F 82 BB CHP ES:BYTE PTR CHDCBX],8
0060 74 05 JZ ENTRYI ;SKIP HEDIA CHECK IF INIT FUNCT.
BB62 BB FC FA CHP AHjBFAH
0B&5 75 52 JNZ HEDERR iUnknown Hedia descriptor
0067 ENTRY1:
0067 26: BB 4F 12 HOV CX, ES: COUNT CBX 3 ;CX = Contains byte/sector count.
006B 26: BB 57 14 HOV DX.ESsSTARTIBX] ;DX « Starting Logical sector,
886F B9 16 B31B R HOV WORD PTR WIPAR+2,DX
0073 97 XCHS DI,AX ;Hove Unit/Hedia into DI temporarily.
0B74 26: BA 47 82 HOV AL,ES:CHD1BX] ;Retrieve Coseand type.
BB7B 32 E4 TOR AH,AH ;Clear upper half of AX for calc.
BB7A 03 FB ADD SI,AX ;Coap. entry point in fund, table.
807C 03 FB ADD SI, AX
BB7E 3C BB CHP AL,U ;Not aore than 11 coaaands,
0000 77 3B JA CHDERR ;Ah, well, error out.
BB82 97 XCHS AX,D1 ;Hove Unit l  Hedia back.
BB83 26: BB 7F IB HOV DI,ES:TRANS+2 [BX] ;DI 1 addess of Transfer address.
BBB7 B9 3E B31C R HOV WORD PTR HIPAR+6,D! ;Buffer Addr. to PIN table
BBBB 26: BB 7F BE HOV DI,ES:TRANS [BX]
BSBF B9 3E 031E R HOV WORD PTR WIPAR+B.DI
BB93 FF 24 JHP WORD PTR1SI] jPerfora I/O packet coaaand.

WINCHESTER DISK FUNCTION TABLE

BB95 03F0 R WITBL DW W!INIT :8 - Initialize Driver.
0097 BBE8 R DW KEDIAC ;i - Return current aedia code.
BB99 81BC R DW 6ETBPB ;2 - Get Bios Paraaeter Block.
BB9B 8BBDR DW CHDERR ;3 - Reserved, (currently returns error)
BB9D B14B R DW WIREAD :4 - Block read.
0B9F BBADR DW BUSEX1T ;5 - (Not used, return busy flagl
BBA1 BBC4 R DW EXIT - Return status. (Not used!
BBA3 88C4 R DW EXIT :7 - Flush input buffer. (Not used.)
BBA5 0210 R DW WIWRT iB - Block write.
8BA7 B2FD R DW WIWRTV >9 - Block write with verify.
BBA9 BBC4 R DW EXIT : IB - Return output status.
BBAB B8C4 R DW

}
EXIT ill - Flush output buffer. (Not used.)

; COHKON ERROR PROCESSING ROUTINE.
i AL = ERROR CODE.

; Error I B = Write Protect violation, 
i I : Unknown unit,
j 2 = Drive not ready,
; 3 : Unknown coaaand in I/O packet.
; 4 = CRC error.
; 5 = Bad drive request structure length.
; 6 -  Seek error.
; 7 = Unknown aedia discovered,
i B - Sector not Found.
: 9 = Printer out of paper.
; IB = Write fault.
; II - Read fault.
; 12 = General failure.



BOAD BUSEXIT: jDevice busy exit.
BBAD B4 03 NQV AH,BBBBBB11B ;Set busy and done bits.
BBAF EB 15 JHP SHORT EXIT1
BBB1 UH HERR:
BBB1 BB Bl MOV AL, I
BBB3 EB BA JHP SHORT ERREXIT
BBB5 BB B5 LENERR: MOV AL,5 ;Bad drive request struct.length
BBB7 EB Bi JHP SHORT ERREXIT
00B9 BB B7 HEDERR: HOV AL,7 (Unknoen Hedia discovered.
BBBB EB B2 JHP SHORT ERREXIT
BBBD BB B3 CHDERR: HOV AL,3 ; Set unknoen conand error 1.
B8BF ERREXIT:
BBBF B4 Bl HOV AH,10BBBBB1B ;Set error and done bits.
BBC1 F9 STC ;Set Carry bit.
B0C2 EB B2 JHP SHORT EXIT1 ;Suick nay out.

BBC4 EXITP PROC FAR

BBC« B4 Bl EXIT: HOV AH,BBBBBBB1B ;Set done bit Tor HSDOS.
BBC6 BB IE 0336 R EXIT1: HOV BX.HORD PTR PTRSAV
BBCA BE Bi BB3B R HOV ES,KORD PTR PTRSAV+2
BBCE 26: 89 47 B3 HOV ES: STATUS EBX3,AI ;Save operation coeplete and status.
BBD2 5B POP BI (Restore registers.
BBD3 B7 POP ES
BBD4 1F POP OS
BBD5 5D POP BP
BBDi 5F POP DI
BBD7 5A POP DX
BBDB 59 POP CX
B0D9 5B POP AX
BBDA 5E POP Sl
BBDB CB RET (RESTORE RE6S AND RETURN

BBDC EX1TP ENDP

HOVE LENGTH OF DRIVE REQU. STRUCT. TO AL REG.

BBDC BB IE BB3b R 6ETLEN: HOV BX.HORD PTR PTRSAV
BBEB BE Bi BB38 R HOV ES,NORD PTR PTRSAV+2
BBE4 26: BA B7 HOV AL,ES:BYTE PTR CHDLENIBX]
BBE7 C3 RET

BBE8 HEDIAC:
BBEB EB BBDC fl CALL GETLEH (GET DRIVE STRUCT. LENGTH
BBEB 3C BF CMP AL.I5
BBED 72 Ci JB LEHERR (BAD STRUCTURE LENSTH
BBEF BF B143 R HOV DI,OFFSET UN1TTAB
BBF2 AB B31i R MOV AL,BYTE PTR HIPAR
BBF5 98 CBH
BBFi B3 FB ADD DI, AX
8BFB BA 85 HOV AL.BYTE PTR ID1J
BBFA 3C BB CHP AL,B
BBFC 75 07 JH1 HEDIAC!
BBFE 2il Ci 47 BE 01 MOV ESiBYTE PTR TRAHSIBXI, 1
B1B3 EB BF JKP EXIT

C - 1 B 1



0105 25: C6 47 0E 00 MOV
010A EB B8 JHP

8I0C GETBPB:
010C E0 00DC R CALL
010F 3C 16 CHP
0111 72 IE JB
0113 06 PUSH
0114 26: BB 47 10 HOV
0118 BE C0 HOV
Bl 1A 26: BA 0D HOV
01 ID 07 POP
01 IE BF 0143 R HOV
0121 A0 0316 R HOV
0124 98 CBH
0125 83 FS ADD

-  0127 80 F9 FA CHP
012A 74 87 1 1

012C C6 85 FF HOV
012F EB B8 JHP
0131 8E7BPB2:
0131 EB 82 JHP
0133 GETBPB1:
0133 C6 B5 00 HOV
0136 BE 001E R HOV
0139 26: 89 77 12 HOV
013D 26: BC 4F 14 HOV
0141 EB 81 JHP

0143 08 1 UNITTAB DB
?7

ES:BYTE PTR TRANSIBXI.B jSET HEDIA HOT CHANGED 
EXIT

GETLEN ;GET DRIVE STRUCT. LENGTH
AL,22
BETBPB2 ;BAD STRUCT. LENGTH
ES
AX,ES:TfiANS+2CBKJ 
ES, AX
CL,BYTE PTR ESitDI]
ES
DI,OFFSET UNITTAB 
AL,BYTE PTR HIPAR

DI, AX
CL,BFAH
SETGPB1
BYTE PTR1DI3,8FFH 
HEDERR

LENERR

BYTE PTREDI3,0
SI,OFFSET NIBPB1
ES:WORD PTR COUNTIBX],SI
ES:NORD PTR C0UNT+21BX1,CS
EXIT

8 DUP17I

n

]

READ DATA

014B HIREAD:
814B EB BBDC R CALL SETLEN !GET DRIVE REQU.STRUCT.LENBTH
014E 3C 16 CHP AL ,22
0158 72 DF JB GET8PB2 ;BAD STRUCT. LEN6TH
0152 E8 0385 R CALL CHKDRIVE ;CHECK IF UNIT AVAILABLE
8155 72 5F JC N1READ4 ; UNIT ERROR
0157 E8 0321 R CALL FIXREADY {CHECK IF DRIVE READY
015A 75 40 JH1 N1READ3
015C A1 8213 R HOV AX,NORD PTR RETRYDEF ;GET NO. OF RETRIES
015F A3 0215 R HOV NORD PTR RETRYC,AX
0162 HIREAD1:
0162 C6 06 0317 R 20 HOV BYTE PTR NIPAR*I,READ iSET READ FUNCTION
0167 E8 0334 R CALL FIXDR ;READ ONE SECTOR
016A A0 051A R HOV AL,BYTE PTR NIPAR+4 ;6ET STATUS
016D 24 F9 AND AL.0F9H
0I6F 3C 58 CHP AL.58H
0171 75 16 JN2 NIREAD2 ;60 PERFORH RETRIES
0173 A1 0213 R HOV AX,NORD PTR RETRYDEF
8176 A3 0215 R HOV NORD PTR RETRYC,AX {SET RETRY DEFAULT VALUE
0179 8! 86 03IE R 0200 ADD NORD PTR N1PAR48,0200H iBUFFER ADDR. +200H
017F FF 06 0318 R INC NORD PTR HIPAR+2 !SECTOR 1 +1
0183 49 DEC CX {SECTOR COUNT -1
8184 75 DC JNZ NIREAD1 ;G0 READ NEXT SECTOR
0106 E9 00C4 R JHP EXIT



oio; HIREAD2:
01B9 24 00 AND AL,CBUSY
0I8B 75 1C JNZ MIREAD3 SCHECK DRIVE NOT READY
BIBO FE 0E 0215 R DEC BYTE PTR RETRYC
0191 79 CF JNS WIREAD1 iPERFORM RETRY
0193 AB 0213 R MOV AL,BYTE PTR RETRYDEF
0196 A2 0215 R MOV BYTE PTR RETRYC,AL ; SET RETRY DEFAULT VALUE
0199 FE 0E 0216 R DEC BYTE PTR RETRYC*1
0190 78 1A JS HIERR SCHECK ERROR TYPE
019F Cb 06 0317 R 10 MOV BYTE PTR NIPAR*1,REST I SET RESTORE FUNCTION
01 A4 ER 0334 R CALL FIXDR SRESTORE DRIVE
01A7 EB B9 3MP NIREAD1 ; GO READ A6A1N

01A9 HIREAD3:
01A9 E9 B0DC R CALL EETLEN
01AC 26: C7 47 12 0000 MOV ES:NORD PTR COUNTtBX],,00 jSET NO. OF SECT,PROCESSED
0162 B0 02 MOV AL,2 ;SET DRIVE NOT READY STATUS
0184 EB 10 JMP SHORT NIERR2
0166 HIREAD4i
01B6 E9 00B1 R JMP UNITERR

ERROR ROUTINE

01B9 HIERR:
01B9 EB 00DC R CALL 6ETLEN
0IBC 26: 29 4F 12 SUB ES:WORD PTR COUNTtBXl.CX ;SET NO. OF PROCESSED SECT.
01CB AB 031A R MOV AL,BYTE PTR HIPAR*4 ;BET STATUS RE6.
0IC3 D0 D8 RCR AL, 1
01C5 72 23 JC HIERRB jCONTROLLER ERROR
0IC7 B! 04 MOV CL,4
81C9 D2 D8 RCR AL,CL
01CB 73 09 JNC NIERR3 ;SEEK ERROR
01CD OB D8 RCR AL, I
B1CF 72 09 JC HIERR4 jNRITE FAULT
01D1 BB 0C HIERR1: MOV AL, 12 ;6ENERAL FAILURE
01D3 E9 00BF R HIERR2: JMP ERREXIT ; STORE ERROR AND EXIT

01D6 60 06 HIERR3: MOV AL,6 ; SEEK ERROR
01DB EB F9 JMP SHORT HIERR2
01DA B0 0A HIERR4: MOV AL, 10 jNRITE FAULT
01DC EB F5 JMP SHORT NIERR2
01DE B0 0B MIERR5: MOV AL, 11 SREAD FAULT
0IE0 EB FI JMP SHORT NIERR2
01E2 B0 BB NIERR6: MOV AL, 8 jSECTOR NOT FOUND
01E4 EB ED JMP SHORT NIERR2
B1E6 B0 04 HIERR7: MOV AL, 4 |CRC ERROR
0IE8 EB E9 JMP SNORT NIERR2
01EA A0 S31B R NIERR8: MOV AL, BYTE PTR NIPAR+5 ;GET ERROR RE61STER
01ED DB D8 RCR AL, 1
B1EF 72 ED JC HIERR5 ;ADOR. HARK NOT FOUND
81F1 DB D8 RCR AL, 1
01F3 72 DC JC HIERR1 ; TRACK 0 ERROR
01F5 D0 D8 RCR AL, 1
01F7 72 D8 JC NIERR1 jABORTED COMMAND
01F9 DB 08 RCR AL, 1
0IFB D0 D8 RCR AL, I
01FD 72 E3 JC HIERR6 : ID NOT FOUND
01FF D0 D8 RCR AL, 1
0201 72 E3 JC KIERR7 ;CRC ERROR IN ID FIELD



8203 D0 DB RCR AL,1
0205 72 D7 JC WIERR5 {UNCORRECTABLE DATA
«227 DB DB RCR AL,1
020? 72 D7 JC NIERR6 ; BAD BLOCK DETECTED
0200 EB C4 JHP

J
1

SHORT HIERR1

020D HIHRTCi
B20D E9 00B5 R JHP LENERR
0210 WIHRTD:
0210 E? B0B1 R JHP

i
UNITERR

0213 0000 RETRYDEF DM 0 iRETRY DEFAULT VALUE
0215 0000 RETRYC DH 0 iRETRY COUNT
021T «0 NRTFL6

1
DB 0 ; BB-NR1TE, FF=NRITE/VER1FY

WRITE DATA

0218 HIHRT:
0218 C6 06 0217 R B0 HOV BYTE PTR NRTFLG.B jSET NRITE DATA FLAG
021D HIMRT1:
B21D EB BBDC R CALL BETLEN {GET DRIVE REQU. STRUCT. LENGTH
0220 3C 16 CHP AL,22
0222 72 E9 JB HIHRTC ;GAD STRUCT. LENGTH
0224 EB 0305 R CALL CHKDRIVE iCHECK IF UNIT AVAILABLE
0227 72 E7 JC WIHRTD {UNIT ERROR
022? EB 0321 R CALL FIXREADY {CHECK IF DRIVE READY
022C 75 34 JNZ HIHRT3A
022E A1 0213 R HOV At,NORD PTR RETRYDEF
0231 A3 0215 R HOV NORD PTR RETRYC,AX {SET RETRY COUNT
0234 HIHRT2:
0234 C6 B6 0317 R 30 HOV BYTE PTR WIPAR+I,HRITE {SET NRITE FUNCTION
0239 EB «334 R CALL FUDR {NRITE DATA
023C AB B31A R HOV AL.BYTE PTR N1PAR+4 {GET STATUS
023F 24 F9 AND AL.0F9H
0241 3C 50 CHP AL,5BH {CHECK FOR ERROR
0243 75 2E JN2 N1NRT4 {PERFORH RETRIES
0245 Al B213 R HOV AX,NORD PTR RETRYDEF
0248 A3 0215 R HOV NORD PTR RETRYC,AX {SET RETRY DEFAULT VALUES
024B 80 3E 0217 R 00 CHP BYTE PTR NRTFLG,0
0250 75 41 JNZ NINRT5 ;G0 VERIFY DATA
0252 HIWRT3:
0252 SI 06 031E R 0200 ADD NORD PTR HIPAR*B,02B0H {BUFFER ADDR. +2B0H
0258 FF 06 0318 R INC NORD PTR NIPAR+2 {SECTOR NUHBER +1
B25C 49 DEC CX {SECTOR COUNT -1
025D 75 05 JNZ NINRT2 {GO NRITE NEXT SECTOR
025F E9 00C4 R JHP EXIT
0262 N1HRT3A:
0262 EB BBDC R CALL 6ETLEN
0265 26: C7 47 12 0000 HOV £S:WORD PTR COUNT[BX1,00 jSET NO. OF PROCESSED S
026B B0 02 HOV AL, 2 {DRIVE NOT READY
«260 E9 B0BF R JHP ERREX1T
0270 NIHRT3B:
0270 E9 01B9 R JHP NIERR {CHECK STATUS TYPE
0273 HIHRT4:
0273 24 B8 AND AL,CBUSY {CHECK IF DRIVE NOT READY
0275 75 EB JNZ NINRT3A

o

o



0277 FE 8E 8215 R DEC BVTE PTR RETRYC
8278 79 B7 JNS NINRT2 (NRITE ABAIN
8270 A8 8213 R HQV AL,BVTE PTR RETRYOEF
8288 A2 8215 R MOV BYTE PTR RETRYC,AL J SET RETRY DEFAULT VALUE
8283 FE 8E 0216 R DEC BYTE PTR RETRYCFl
8287 78 E7 3S NIHRT3B ! NRITE ERROR
8287 Ci Bi 8317 R 18 MOV BYTE PTR NIPAR+1,REST jSET RESTORE FUNCTION
8288 EB B334 R CALL FIIDR (RESTORE DRIVE
B291 EB Al JHP NINRT2 (NRITE NEXT SECTOR
B273 H1HRT5I
8293 BE Bi 831C R MOV ES,NORD PTR NIPARti
8297 BB 3E 831E R MOV DI,NORD PTR HIPAR+B (SAVE DATA BUFFER ADDR.
B29B HIHRTil
8298 AB B32B R MOV AL,BYTE PTR HIPAR+1B (BET ACTUAL SDH REB. CONTENTS
829E Ei Ci OUT SDH.AL
B2A8 BB 2B MOV AL,READ
02A2 Ei C7 OUT COHND,AL (OUTPUT READ FUNCTION
82A4 EB B3BD R CALL NAIT
B2A7 E4 Ci IN AL,SDH
82A9 ec 1B OR AL.1BH
82AB Ei Ci OUT SDH.AL (CLEAR DRIVE LAHP
B2AD 51 PUSH CX
82AE B9 8288 MOV CI,512
82BI NINRTiAl
6281 E< ce IN AL,DATA ;6ET READ DATA
82B3 AE SCASB (COMPARE NITN DATA NRITIEN
B2B4 El FB LOOPZ NIHRTiA
8288 75 25 jnz NINRT7
8288 HIMRTiBi
B2BB 59 POP CX
8289 AB831A R MOV AL,BYTE PTR NIPARU (SET STATUS
82BC 24 F9 AND AL,8F9H
82BE 3C 5B CNP AL.5BH
82C8 74 2B JZ NINRTB
82C2 FE 8E 8215 R DEC BYTE PTR RETRYC
82Ci 75 03 jnz HIHRTi |PERFORM RETRY
82C8 Ci Bi B215 R 85 MOV BYTE PTR RETRYC,5
82CD FE 8E B215 R DEC BYTE PTR RETRYC+1
8281 74 27 JZ NINRTB (READ ERROR
8283 Ci Bi 8317 R 1B MOV BYTE PTR NIPAR+1,REST (SET RESTORE FUNCTION
8208 EB B334 R CALL FIXDR (RESTORE DRIVE
820B EB BE JHP NINRTi
8208 N1NRT7I
8208 B3 F9 00 CHP CX, B
82EB 74 04 JZ NINRT7B
82E2 HIHRT7AI
B2E2 E4 CB IN AL,DATA
02E4 E2 FC LOOP NINRT7A
02E6 HINRT7B:
B2Ei BB BE 831A R 2B OR BYTE PTR NIPAR*4,DNRFA (SET NRITE FAULT ERROR
82EB EB CB JHP SHORT NINRTiB
B2ED UIHRTB:
82ED C7 8i 0215 R B5B5 MOV NORD PTR RETRYC,B5B5H (SET RETRY DEFAULT VALUE
82F3 E9 0252 R JHP NINRT3
02Fi HINRTA:
02F6 59 POP CX
82F7 E9 81DA R JHP NIERR4 (DATA VERIFY ERROR
82FA NIMRTBi
82FA E9 B1B9 R JHP NIERR (SET ERROR STATUS



WRITE DATA AND VERIFY
I

02FD HIWRTV:
B2FD C6 06 0217 R FF NOV BYTE PTR NRTFL6.0FFH ;SET NRITE/VERIFY FLAB
0302 E? 021D R JHP HIHRT1

i

; ROUTINE TO CHECK IF UNIT AVAILABLE
; EXIT: CARRY 0N*UNIT ERROR

0305
i
CHKDRIVE:

0305 50 PUSH AY
0306 A0 0316 fl nov AL.BYTE PTR NIPAR ;6ET UNIT NO. TO NORK KITH
030? 8A 26 0B0A R NOV AH,BYTE PTR HINDEVtlB ;GET NO.OF UHITS IN SYSTEM
030D 3A E0 CHP AH,AL
030F 58 POP AY
0310 76 02 JBE CHKDRIVE1
0312 F8 CLC
0313 C3 S

O
m —
4

0314 CHKDRIVE1:
0314 F9 STC
0315 C3 RET

o



|«  PERIPHERAL INTERFACE NODULE (P1H)
j*
| *  WINCHESTER DISK
i *

UNIT t> HEAD 8 AND 1 
UNIT 1> HEAD 2 AND 3

NINCHESTER DISK PARAMETER BLOCK

0316 OB WIPAR DB B | NIPAR + B DISK UNIT
0317 10 DB REST | NIPAR t  1 FUNCTION
B318 BBBB DN B | NIPAR + 2 SECTOR LO

; NIPAR + 3 SECTOR HI
031A 00 DB 0 ) NIPAR + A STATUS 1
B31B 00 DB 0 | NIPAR + 5 STATUS 2
B3IC 0000 DN 0 j NIPAR + 6 BUFFER ADDR.(SE6HEKTI
031E 0000 DN 0 i NIPAR + 6 BUFFER ADDR.(OFFSET)
0320 00 DB 0 | NIPAR + 10 ACTUAL SDH RES. CONTENTS

I

I

I»
|< CHECK IF NINCHESTER DRIVE IS 
Jt CONNECTED AND POWERED ON. 
i *
;«  E IIT i ZERO FLA6 OH > DRIVE READY 
l‘
J f l i l lH t iH H H I I H H I I I t l l i fH iH I H H H tt
I

0321 FIIREADY:
0321 BB 55 MOV AL,55H
0323 E6 C4 OUT CYLLO.AL
0323 BO AA MOV AL,BAAH
0327 E& C3 OUT SECNO.AL
0329 E4 C4 IN AL,CYLLO
B32B 3C 55 CMP AL,55H
032D 75 04 JNZ FIIREADY!
032F E4 C3 IN AL.SECNO
B331 3C AA CMP AL,OAAH
0333 FIXREADYli
0333 C3 RET

jOUTPUT PATTERN TO R/N PORT

;READ PATTERN BACK AND COMPARE

C - 1 B 7



««CHESTER DISK DRIVER

8334 58
1339 53
8334 51
1337 52
I33B A1 B31B R
I33B B9 8811
B33E BA B8B8
8341 F7 FI
8343 58
1344 8A C2
8344 E4 C3
B34B 8A IE 8314 R
B34C BA FB
834E 81 E3 8481
8352 D8C7
8354 BA OF
8354 DBC3
835B 58
8359 58
835A 24 81
835C BA C3
835E ec AB
8348 E4 C4
8342 A2 8328 R
8345 5B
8344 D1 CB
8348 E4 C4
834A 88 E4 83
834D 8A C4
834F E4 C5
8371 E4 C7
8373 A2 831A R
8374 24 B8
B37B 75 14
B37A AB 8317 R
B37D E4 C7
837F 24 FB
83B1 3C28
0383 74 14
8385 3C 38
8387 74 4E
8389 3C 5B
838B 74 44
B3BD EB 5C 98
8398 E4 C4
8392 BC IB
8394 E4 C4
8394 5A
8397 59
B398 5B
8399 5B
B39A C3

* ENTRY! PARAMETER BLOCK PILLED UP
* EXIT] STATUS BYTES IN PARAN.
* BLOCK UPDATED AND ALL
< RE6ISTERS SAVED.
f lH IH H H IlH H H H H H IH H ItlllH H iH I

FIXDRi PUSH AX 
PUSH BX 
PUSH CX 
PUSH DX
MOV AX,NORD PTR HIPAR+2
MOV CX, 17
MOV DX,B
DIV CX
PUSH AX
MOV AL,OL
OUT SECNO,AL
MOV BL,BYTE PTR NIPAR
MOV BH,BL
AND BX,B4B1H
ROL BK, 1
OR BL,BH
ROL BL, 1
POP AX
PUSH AX
AND AL,81H
OR AL,BL
OR AL,SDHRE8
OUT SDH,AL
MOV BYTE PTR NIPAR+18,AL
POP AX
ROR AX, 1
OUT CYLLO.AL
AND AH,83H
MOV AL,AH
OUT CYLHI,AL
IN AL.STAT
MOV BYTE PTR NIPAR+4,AL
AND AL.CBUSY
JNZ FIXD3
MOV AL.BYTE PTR HIPAfi+1
OUT COMND,AL
AND AL,BF8H
CMP AL.READ
JZ RD
CMP AL.NRITE
JZ NR
CMP AL,FORMAT
JZ NRB
JMP HR2

FIXD3: IN AL,SDH
OR AL.1BH
OUT SDH,AL
POP DX
POP CX
POP BX
POP
RET

AX

[SET LOSIC SECTOR NUMBER

|CALCULATE CYL/HEAD

(SET SECTOR NUMBER 
;6ET DISK UNIT I

|BET HEAD BIT

jECC/CRC AND BYTES PER SECTOR 
(SET ECC/CRC-BYTES/SECT-DRIVE-HEAD 
{SAVE ACTUAL SDH REB. CONTENTS

(SET CYLINDER LON

(SET CYLINDER HISH 
|GET DISK STATUS

;CHECK IF CONTROLLER BUSY

|SET FUNCTION

;GO READ DATA

;60 HRITE DATA

;60 FORMAT ONE TRACK 
;SEEK OR RESTORE

|CLEAR DISK LAMP



; HHIHHIHIHtHIHiitHilt

I > READ ROUTINE t
J HHHHHiiHHHHHHHHt

039B EB 03BD R RD: CALL HAIT {HAIT UNTIL READ COMPLETE
039E IE RUSH OS
039F BB IE 031E R KOV B I,™  PTR HIPAR4B ;SET OFFSET
03A3 BE IE 031C R nov DS.HORD PTR HIPARti i 6ET SE6HENT ADDR.
03A7 B9 0200 KOV CI,512 [INPUT COUNT
03AA E4 C0 - RD2i IN AL,DATA 1 INPUT DATA
03AC 8B07 NOV BYTE PTRIBX],AL [SAVE INPUT
03AE 43 INC BI
03AF E0 F9 LQDPNZ RD2 {CONTINUE UNTIL ALL BYTES IN BUFFER

|BUT STOP BEFORE BUFFER ADDR. NRAP AROUND
03B1 B3F9 00 CNP CI,0
03B4 74 B4 J! R04
03BB E4 C0 RD3: IN AL,DATA [CLEAR CONTROLLER BUFFER
03GB E2 FC LOOP RD3
03BA 1F RD4> POP OS
B3BB EB D3

I
JHP SHORT FIXD3

1
1 fit iiiifH H fiff if ii ii ii if it i

1 1 HAIT ROUTINE *

I H H tiiif f lf i f ii ii if i f f ii f if i

03BD E4 C7
1
WAIT: IN AL.STAT [6ET STATUS

03BF. 24 B0 AND AL.CBU5Y
03CI 75FA JN2 HAIT |LOOP UNTIL DISK READY
03C3 E4 C7 IN AL.STAT
03C5 A2 03IA R HÜV BYTE PTR HIPARt4,AL [SAVE STATUS
03CB DBDB RCR AL,1
03CA 7201 JC ERI ;JUMP IF ERROR CONDITION
03CC C3 RET

03CD E4 CI ERli IN AL,ERROR [BET ERROR STATUS
03CF A2 B3IB R NOV BYTE PTR HIPAR+5,AL [SAVE STATUS
03D2 C3 RET

!
1 f i f i i i t it i i i f i i i i f i f it i i f f i f i

1 f HRITE ROUTINE t
1 f f f f f if f f f f f f f f f f f f f f f f f fi f f f

03D3 BB 11
i
NRBi HÜV AL,17

03D5 Ei C2 OUT SECHT.AL [SET SECT COUNT FOR FORHAT

03D7 IE HR: PUSH OS
03DB 8B IE 031E R HOV BI,MORD PTR HIPAR+B [BUFFER ADDR.(OFFSET)
03DC BE IE 031C R HOV DS.HORD PTR HIPARti [BUFFER ADDR.(SE6HENT)
03EB B902B0 KOV CI,512 [INPUT COUNT
03E3 BA 07 HR1: HOV AL,BYTE PTRIBXI [SET BYTE FROH BUFFER
B3E5 Ei C0 OUT DATA,AL [OUTPUT DATA
03E7 43 INC BI
03EB E2 F9 LOOP HR1
03EA IF POP DS
03EB E8 03BD R HR2: CALL HAIT [HAIT UNTIL FUNCT. COHPLETE
03EE EBAB JHP SHORT FIID3



!
HIINITi03F0

03F0 ES B0DC R CALL SEILEN |SET DRIVE RESU. STRUCT.LENBTH
03F3 30 10 CUP AL,22
03F5 72 5A JB HIINITI |BAD STRUCT. LENBTH
03F7 00 PUSH ES
03FB 53 PUSH BZ
83F9 BB 0000 HOV AX,0
03FC BE C0 MOV ES,AZ
03FE BB 0410 HOV BZ,HINCHDRIVES ;ADDR. OF SYSTEH PARAH.
0401 201 BA 07 MOV AL,ES:BVTE PTR [BZ] (SET NO. OF DRIVES ON SYSTEH
0404 DB C0 RBL AL,1 (HAKE NO. OF UNITS
0400 43 IHC BZ
0407 20: SB BF HOV CZ,ES:NORD PTR [BZJ ;6ET RETRY COUNTS
040A 5B POP BZ
040B 07 POP ES
040C BB 2E 0213 R HOV BYTE PTR RETRYDEF.CH
0410 8B 0E 0214 R HOV BYTE PTR RETRYDEF+l.CL (SAVE RETRY COUNTS
0414 A2 BB0A R HOV BYTE PTR HINDEV*10,AL (SET NUHBER OF UNITS
0417 20: 88 47 0D HOV ES:BYTE PTR HEDIAZBXJ.AL
041B 20: C7 47 0E 03F0 R HOV ES:NORD PTR TRANStBZ],OFFSET HIINIT
0421 20: 8C 4F 10 HOV ES:NORD PTR TRANS+2tBZJ,CS
0425 20: C7 47 12 B0BE R HOV ES: NORD PTR COUNTCBZ1,OFFSET H1BPB ;ADDR. OF BPB I
042B 20: 8C 4F 14 HOV ES:NORD PTR COUNT+2IBZ],CS
B42F C7 B0 BB75 R BBC4 R HOV NORD PTR NITBL,OFFSET EXIT
0435 EB 0321 R CALL FIXREADY
043B 75 1F JNZ HIINIT4
043A C5 00 0317 R 10 HOV BYTE PTR HIPARM, REST
043F B0 20 0310 R 01 AHD BYTE PTR HIPAR.Bl
0444 EB 0334 R CALL FIZDR (RESTORE DRIVE
0447 80 3E B31A R 50 CHP BYTE PTR HIPAR+4.50H
044C 75 00 JNZ HI1NIT2 (ERROR CONDITION
044E E? S0C4 R JHP EXIT
0451 HIINITI:
0451 E? BBB5 R JHP LENERR
0454 HIINIT2]
0454 AB B31A R HOV AL,BYTE PTR KIPAR+4
0457 24 60 AND AL.CBUSY
0457 MIIN1T4:
045? B0 B2 HOV AL,2 (DRIVE NOT READY
045B 75 B2 JNZ NIINIT3
045D BB 0C HOV AL, 12 (EENERAL FAILURE
045F HIINIT3:
045F E? BBBF R JHP ERREXIT (SAVE STATUS AND EXIT

i
!

0402 CSEG
1

ENDS

1
END BE6IN



Segients and groups:

N u t Size align

CSE6 . . . 8462 PARA

Syibols:

N a > e Typ« Value

ABC............................ 8884
BBD............................ 6888
BEGIN......................... . . . .  L NEAR 8B8B
BUSEI IT...................... . . . .  L NEAR B8AD
CBUSY......................... 8888
CDRH......................... . . . .  Nuibir BBBB
CERR......................... 8881
CKKORIVE .................... . . . .  L NEAR 8385
CHKDRIVE1.................... . . . .  L NEAR 8314
CND............................ . . . .  Nuiber B8B2
CNDERR ....................... . . . .  L NEAR B8GD
CNDLEN ...................... . . . .  Nuiber 8BBB
CONND......................... . . . .  Nuiber 8BC7
CORRO......................... . . . .  Nuiber BBB4
COUNT......................... . . . .  Nuiber 8812
CRCID......................... . . . .  Nuiber 8828
CVLHI......................... . . . .  Nuiber 88C5
CYLLO......................... . . . .  Nuiber B8C4
DAHNPD ....................... . . . .  Nuiber B8B1
DATA......................... . . . .  Alin HBASE
DREADV ....................... . . . .  Nuiber 8848
DSEEC......................... . . . .  Nuiber BB18
DNRFA......................... . . . .  Nuiber 8828
ENTRY......................... . . . .  L NEAR 883E
ENTRY1 ...................... . . . .  L NEAR 8867
ER1............................ . . . .  L NEAR 83CD
ERREXIT....................... . . . .  L NEAR 88BF
ERROR......................... . . . .  Nuiber 88C1
EXIT......................... . . . .  L NEAR 8BC4
EXIT1......................... . . . .  L NEAR 88C6
EXITP......................... . . . .  F PROC 88C4
FIXD3......................... . . . .  L NEAR B39B
FIXDR......................... . . . .  L NEAR 8334
FIXREADY .................... . . . .  L NEAR 8321
FIXREADY1.................... . . . .  L NEAR 8333
FORMAT ...................... . . . .  Nuiber 8858
6ETBPB ....................... . . . .  L NEAR e ie c
GETGPB1....................... . . . .  L NEAR 8133
GETBPB2....................... . . . .  L NEAR B131
6ETLEN ...................... . . . .  L NEAR 88DC
DBASE......................... . . . .  Nuiber eece
IDNFD......................... . . . .  Nuiber 8818
INTERRUPT.................... . . . .  L NEAR 6B3A
LENERR ...................... . . . .  L NEAR BBB5
NEDERR ...................... . . . .  L NEAR BBB?
NEOIA......................... . . . .  Nuiber 888D
HEDIAC ....................... . . . .  L NEAR 88E8
NEDIAC1...................... . . . .  L NEAR 8185
PTRSAV ...................... . . . .  1 NORD B836
RD............................ . . . .  L NEAR B39B

coibini d m  

NONE

flttr

CSE6
CSEG

CSEG
CGE6

CGEG

CGEG
CGE6
CGE6
CGEG

CGEG
CGEG
CGE6 Lingth ‘BB18
CGEG
CGEG
CGEG
CGE8

CGE6
CGEG
CGE6
CGEG

CGE6
CSEG
CGE6

CSEG
CSEG
CSEG
CSE6



RD2................................ L NEAR B3AA CSE6
RD3................................ L NEAR B3B6 CSE6
RD4................................ . . .  L NEAR B3BA CSEB
READ............................. . . . Nuiber BB2B
REST............................. . . . Nuiber IBID
RETRYC .......................... . . .  L NORD 1215 CSE6
RETRVDEF ....................... L NORD 1213 CSEB
SDH................................ ISDN
SDHRES .......................... BBAB
SECND............................. . . . Nuiber BBC3
SECNT............................. . . . Nuiber BBC2
SEEK............................. . . . Nuiber BB7B
START............................. BB14
STAT............................. . . . Nuiber BBC7
STATUS .......................... BBB3
STRATE .......................... . . . Nuiber BIBB
STRATE6V ....................... . . .  1 NEAR BB2B CSEB
STRATA .......................... . . .  F PROC BB2B CSEB
TRI................................ 1112
TRANS............................. BBBE
UNCOR............................. BB4B
UNIT............................. . . . Nuiber BIBI
UNITERR.......................... . . .  L NEAR BBB1 CSE6
UNITTAB.......................... . . .  L BYTE B143 CSEB
NAIT............................. . . .  L NEAR B3BD CSEB
NIBPB............................. . . .  L NORD BBBE CSEB
NIBPB1 .......................... L NORD BB1E CSE6
HERR............................. L NEAR bib; CSEG
UIERR1 .......................... L NEAR B1D1 CSEB
NIERR2 .......................... . . .  L NEAR B1D3 CSEB
NIERR3 .......................... . . .  L NEAR BIDS CSEG
HERRN.......................... . . .  L NEAR BIOA CSEB
NIERR5 .......................... L NEAR BIDE CSE6
HERRN.......................... . . .  L NEAR B1E2 CSEG
NIERR7 .......................... L NEAR 81E4 CSEG
NIERRB .......................... . . .  L NEAR B1EA CSEB
NIINIT .......................... L NEAR B3FB CSEB
HINIT1. ....................... . . .  L NEAR B451 CSE6
H1NIT2.......................... . . .  L NEAR B454 CSE6
HINIT3.......................... . . .  L NEAR B45F CSEG
HI1NIT4.......................... . . .  L NEAR B459 CSEG
HINRETRIES.................... . . . Nuiber B41B
HNCHDRIVES.................... . . . Nuiber B414
HNOEV.......................... L NORD BBBB CSEG
HOUTRETRIES................. . . . Nuiber B417
HPAR............................. . . .  L BYTE 0314 CSEB
HREAD.......................... . . .  L NEAR BI4B CSEB
HREAD1.......................... . . .  L NEAR Bl 42 CSEB
HREAD2.......................... . . .  L NEAR B1B9 CSE6
HREAD3.......................... . . .  L NEAR B1A9 CSEG
HREAD4.......................... . . .  L NEAR B1B4 CSEG
HTBL............................. . . .  L NORD BB95 CSEG
HNRT............................. . . .  L NEAR B218 CSEB
HNRT1.......................... . . .  L NEAR B21D CSE6
HHRT2.......................... . . .  L NEAR B234 CSE6
HNRT3.......................... L NEAR B252 CSE6
NIHRT3A. ....................... . . .  L NEAR B242 CSEG
HNRT3B.......................... . . .  L NEAR B27B CSEB
NINRT4 .......................... . . .  L NEAR B273 CSEG
HNRT5.......................... . . .  L NEAR B293 CSE6
NINRT6 .......................... . . .  L NEAR B29B CSEG

o

Langth *BBBB 

Length =80BB

o



S Y S T E M  T E C H N I C A L M A N U A L

HIHRT4A.................................. L NEAR B2B1
HIHRT&B.................................. L NEAR B2BS
HIHRT7 .................................. L NEAR B2DD
HIHRT7A.................................. L NEAR I2E2
KIHRT7B.................................. L NEAR B2E6
HIHRTB .................................. L NEAR B2ED
HINRTA .................................. L NEAR 82F4
HIHRTB .................................. L NEAR 02FA
HIHRTC .................................. L NEAR B2BB
HIHRTO .................................. L NEAR 021B
HIHRIV .................................. L NEAR B2FB
HPC....................................... Huibir BBC!
HR....................................... L NEAR B3D7
HRB....................................... L NEAR B3D3
HR1....................................... L NEAR B3E3
HR2....................................... L NEAR B3EB
HRITE..................................... Nuibir BB3B
HRTFLG .................................. L BYTE B217

( N I D R V )  A P P E N D I X  C

CSE6
CSE6
CSEG
C5EB
CSE6
CSEG
CSE6
CSEG
CSE6
CSEG
CSE6

CSE6
CSE6
CSEG
CSE6

CSEG



o

o



LINK MAP OF IO .SYS
(LINKED MODULES: DUMMY, IOSYSOl, KBD—D R V , DSKDRV, 
BASINET, SYSINIT, SYSIMES, FWVERRD)

Start Stop Length Name Class

00000H 003FFH 0400H DUMMY 
00400H 02793H 2394H CSEG 
027A0H 02F53H 07B4H SYSINITSEG 
02F60H 02F7DH 001EH FWSEG

DUM
CODE
SYSTEM—INIT 
FRCODE

Address Publics by Name

027A:07A0 BADCOM
027A:078E BADLD
027A:0746 BADOPM
027A:076D BADSIZ
027A:0012 BUFFERS
0040:058C BUS-EXIT
0040:08BB CHRTRN
0040:0613 CHTRANS
0040:0223 CLEAR—1
0040:0233 CLEAR—2
027A:076A CRLFM
027A :0005 CURRENT—DOS—LOCATION
0040:0227 DEC—SIGN—1
0040:0237 DEC—SIGN—2
027A:0011 DEFAULT-DRIVE
0040:1582 DEF—FUN
027A:000B DEVICE-LIST
0040:0476 DEVSTART
0040:2197 DREND
0040:04C8 DRVMAX
0040:1EAE DSK-INT
0040:OB79 ED
0040:0590 ERROR—0
0040:0594 ERROR—1
0040:05B8 ERROR—10
0040:05BC ERROR—11
0040:05C0 ERROR—12
0040:0598 ERROR—2
0040:059C ERROR—3



Address Publics by Name

0040:05A0
0040:05A4
0040:05A8
0040:05AC
0040:05B0
0040:05B4
0040:05C2
0040:05C7
0040:0509
027A:0013
027A:0009
0040:2274
0040:1362
0040:0013
0040:0011
0040:0015
0040:0014
0040:1364
0040:001D
0040:22BC
0040-.05DB
0040:05FB
0040:16B7
0040:021D
0040:140C
0040:1553
0040:1368
0040:14A4
0040:152A
0040:1360
027A:000F
0040:060D
0040:0897
0040:0538
02F6:0000
0040:1366
0040:0546
027A:0000
027A:07B4

E R R O R -4  
ERROR—5 
ERROR—6
E R R O R -7  V )
ERROR 8
ERROR—9
E R R -E X IT
EXIT
EXIT1
FILES
FINAL—DOS—LOCATION
FIRM-MESS
FLAG—BUF
FLOPPY-DRIVES
FLTAB
FL—IN—RETRIES 
FL—OUT—RETRIES 
FUNCOFF 
FUNCTBL
HWINIT ( ' )
129-HANDLER W
IN T-TRAP
KBD—OUT
K B D -TT
K E Y -IN  ■
KEY—INIT
KEY—IN—FL
KEY—ND—IN
K E Y -S T
LANGUAGE
MEMORY-SIZE
MONO-COLOR
OUTCTR
PTRSAV
R E A D -F W -V E R
REMNUM
RE—INIT W
SYSINIT
SYSSIZE



Address Publics by Value

0040:0011 FLTAB
0040:0013 FLOPPY-DRIVES
0040:0014 FL-OUT-RETRIES
0040:0015 FL—IN—RETRIES
0040:001D FUNCTBL
0040-.021D KBD—TT
0040:0223 CLEAR—1
0040:0227 DEC—SIGN—1
0040:0233 CLEAR—2
0040:0237 DEC—SIGN—2
0040:0476 DEVSTART
0040:04C8 DRVMAX
0040:0538 PTRSAV
0040:0546 RE-IN IT
0040:0580 BUS-EXIT
0040:0590 ERROR—0
0040:0594 ERROR—1
0040:0598 ERROR—2
0040:0590 ERROR 3
0040:05A0 ERROR—4
0040:05A4 ERROR—5
0040:05A8 ERROR—6
0040:05AC ERROR—7
0040:05B0 ERROR 8
0040:05B4 ERROR—9
0040:05B8 ERROR—10
0040:05BC ERROR—11
0040:0500 ERROR—12
0040:0502 ERR -EXIT
0040:0507 EXIT
0040:0509 EXIT1
0040:05DB 129—HANDLER
0040:05FB INT—TRAP
0040:060D MONO-COLOR
0040:0613 CHTRANS
0040:0897 OUTCTR
0040:08BB CHRTRN
0040:0B79 ED
0040:1360 LANGUAGE
0040:1362 FLAG—BUF
0040:1364 FUNCOFF
0040:1366 REMNUM



Address Publics by Value

0040:1368
0040:140C
0040:14A4
0040:152A
0040:1553
0040:1582
0040:16B7
0040: IE AE
0040:2197
0040:2274
0040:22BC
027A:0000
027A:0005
027A:0009
027A:000B
027A:000F
027A:0011
027A:0012
027A :0013
027A:0746
027A.-076A
027A:076D
027A:078E
027A:07A0
027A:07B4
02F6:0000

KEY—IN—FL 
KEY—IN 
KEY—ND—IN 
K E Y -ST  
KEY—INIT 
DEF-FUN 
KBD—OUT 
DSK -IN T 
DREND 
FIRM-MESS 
HWINIT 
SYSINIT
CURRENT—DOS—LOCATION
FINAL—DOS—LOCATION
DEVICE-LIST
MEMORY-SIZE
DEFAULT-DRIVE
BUFFERS
FILES
BADOPM
CRLFM
BADSIZ
BADLD
BADCOM
SYSSIZE
R E A D -F W -V E R



1112

° 8113 
* 8014

> BIEI

C INCLUDE FLXPIHD.ASH
C
C liK iH llllIH H fil

C | I H  NODE FLAGS « >
C im m m iH H im

C 1
c I
C HT480N94 EDU I2H 
C I 
C I

1
I
| SYSTEN STATUS
I ------------------
1
SYSSTA ESU 
HUTDRON ESU 
i

I BANK SELECT

I Bit 1 l i t  in C0NFIB.FLA6S mibln writing 
I to 4BTPI dlikittii on 94TPI drivii

C I/O PORTS Hl

C
c

jiliiiftliHfHHHH

1
c
c

i
| FDC

c
c

1 —  
1

• BIS1 c DCONO ESU S1H | DISK CONNAND PORT
• I1SI c DSTAT ESU SIH | DISK STATUS PORT
• 8131 c

c
FDCRA
1

ESU 31H | READ DNA FRON FDC PORT

c
c

i
| DNA

c
c

1 —  
1

• 0I2A c DHANB ESU 2AH | HRITE SINGLE HASK REGISTER BIT
«  II2B c DHAHO ESU 2BH i DNA NODE PORT
• 1124 c COAD ESU 24H | DNA ADDR PORT
> 1127 c COTC ESU 27H | DNA LENGTH PORT

C 
C
c 
c 
c
C SYSSTA ESU J3H
C HUTDRON ESU 14H
C 
C
c
c , ---------------
c J
C BANK ESU 0E0H
C 1
C i
C jfHHIliiHHHtHHH 

C ;«*• FDC CONNANDS ««»

c !
C 1

| SYSTEN STATUS PORT 
| NOTOR ON PORT

I BANK SELECT E8 i 0K -  44K

= 8882 C READTRK ESU 02H i READ TRACK CONNAND
> 8803 C SPECIFY ESU 03H 1 SPECIFY CONNAND
> 8885 C NRITDAT ESU esH j NRITE DATA CONNAND
= 0884 C READDAT EQU 04H g READ DATA CONNAND
* 0807 C RESTORE ESU B7H j  RESTORE CONNAND
> 8808 c FDCSIS ESU BGH | SENSE INTERRUPT STATUS
- 880A c IDREAD ESU 8AH ) READ ID CONNAND
= 888D c HRITFHT ESU 8DH | FORNAT A TRACK
* 0B0F c SEEKTRK ESU BFH ) SEEK A TRACK



= mi
= B04B

001F
8021

0023
B025

JltMMtMiHMMMHMt

jü i  FDC VARIABLES Mi 
|MIHIIMHHHHHHtt 

!

I
0007 00 C CVLMODE DB BB | 0 • CYLINDER MODE, 1 > not CYLINDER MODE
00IB 00 C DRV DB 00 | DRIVE NUMBER
000? 00 C HEAD DB 00 ; HEAD NUMBER
00IA 00 C TRACK OB 00 ! TRACK NUMBER
000B 00 C

P
SECTOR DB 00 | SECTOR NUMBER

b ; b c 0000
L
c
c

SECCNT
1

DN BBB0
1
1 Nuibtr of sectors for I/O

000E 00
c
c

I
COHSTR DB 00 j COMMAND STRING LENGTH

00BF 00 c DB 00 1 COMMAND STRIN6 (•». ? bytes) 
10010 00 c DB 00

0011 00 c DB 00 I
0012 00 c DB B0 1
0013 B8 c DB 00 i
0014 00 c DB 00 1
0015 00 c DB 00 1
0016 00 c DB 00 J
0017 00 c

p
DB 00 )

0018 00
l
c ERRBUF DB 00

I
i STATUS BYTE 0

001? 00 c DB 0B | STATUS BYTE 1
001A 0B c DB 00 i STATUS BYTE 2
001B 00 c DB 0B' | CYLINDER/TRACK
001C B0 c DB 00 | HEAD 0 or HEAD 1
001D 00 c DB 00 ; SECTOR
001E 00 c DB 00 1 SECTOR SIZE

I
IMIHMIiMHIMiHiM

;Mt OKA COMMANDS Mi
j MMiiMMMMMMMM

DMANRT EQU 
DNAREAD EBU

47H
4BH

BRITE DNA COMMAND 
READ OHA COMMAND

JiMMMMMHMMMMM

;Mi DMA VARIABLES Mi
; MMMMMMMMMMMi

DMAADDR DN 
DN

DMALENG DN 
DHAFUNC DB

DMA ADDR OFFSET 
SESNEHT

DMA LENGTH 
DMA FUNCTION



iH im im m itH H H H
»•» DISK VARIABLES m
(KIHHHIHMHIHflli

1 1 2 6 e i C
P

TPl.DR DB 08 j 8 »  48 tpl, 1 s 9A tpi drive

8127 88
L
c
p

TPl.DI DB 88
I
j B = 48 tpi, 1 * 96 tpi disk

i ! 2 f i 88 c SECTRK DB BB
I
] SECTORS PER TRACK

■029 <0 c DENSITY DB 48H | DOUBLE DENSITY BIT (HFH)
0B2A 82 c BYTSEC DB 82 | BYTES PER SECTOR (N): 8B - 128 bytes

c ) 81 -  256 bytes
c
c
p

1 82 - 512 bytes

BB2B IB

U
c
c
p

6PL DB 1BH I 6AP LEN6TH

BB2C Fi
L
c
p

PATTERN DB BFiH
1
j FORMAT PATTERN

BB2D es
L
c
c

RETRIES DB 
I

85
I
;  Nueber of retries

BB2E 8888
c
c

1
SSB DN 888B ;  Special Sector Buffer for BANK conflict

c 1 (not expanded for soie CP/K O.S.)
8138 83FF I DN 1823 DUP (8) j Nix.'possible sector size

esse



INCLUDE FLIPIHC.ASM

{IH IIIillH IlH H H H H tIH H H H IlH iU H IH itH H K m iH H U H IIliH K I«»

JtHHIiHH HHHiHIHHIIHHHIlH IHIHM HH IlIHfHM IIlIHHIIH HHIi»

{«H HiH HiiHHfHilHfiiHIHHHHHm iM H IiH IHHHfHKM iHiHM H Ht

ROUTINE NAHE!

I
)
I FUNCTION!
i
I
I ENTRY VIA!
I
I
| ENTRY CONDITIONS!
I

EXIT VIA:

DREAD
ONRITE

DREAD - 
DNRITE

CALL

Ion level READ DATA 
■ Ion level WRITE DATA

Foilcming variables ire set!
TPI.DR, TPI DI, BYTSEC, CYLNODE, DRV, HEAD, TRACK, 
SECTOR, SECCNT (Nuiber of sectors), SECTRK, 
and DNAADDR (SESHENT and OFFSET)

RETURN

j EXIT CONDITIONS! STATUS (returned in ERREUF)
I
jim tHHIHfUfftiHtfHM HHHHHHHIflfHHHHHHHHHfiHtHHiflH» 

j tHHHiliiHfftffHiHHfilffftftHfHHHflHtfHtitfffffHHfHfitHHHHt

0B2E C DREAD: i
B82E B1 88 C H0V CL.READDAT ;  CL < ~  READ DATA CDNNAND
0830 C6 08 0B25 R 47 C NOV DHAFUNC,DHANRT j DHAFUNC <-- WRITE DNA CONNAND
8035 EB 23 C JNP SHORT 100 1
0037 C DNRITEi 1
8037 B1 85 C NOV CL.WRITDAT 1 CL < - -  WRITE DATA CONNAND
0839 08 88 8025 R 4B C

P
NOV DHAFUNC,DHAREAD i DNAFUHC < - -  READ DKA CONNAND

8S3E F7 88 8888 E 8882
L
c TEST

f
CONFIG FLAGS,HU80H9fc :  K writing of 48TPI diskettes enabled

c j for 96TPI drives skip protection check
0844 75 14 c JNZ 108
8846 A0 8827 R c NOV AL.TPI 01 ;  If 96 tpi drive
BB4? 2A B8 0026 R c SUB AL,TPI.DR I and
8840 79 0B c JNS 100 I 48 tpi disk

c i then
884F C8 06 8818 R 48 c NOV BYTE PTR ERRBUF,40H j 'WRITE PROTECT’
0854 C8 86 0019 R 82 c NOV BYTE PTR ERRBUF+I,02 :
8859 C3 c RET J
BB5A c 108: 1
8S5A A8 8026 R c NOV AL.TPI DR ;  If 48 tpi drive
0850 2A 06 8B27 R c SUB AL.TPI 01 ; and
8881 79 BB c JNS 1 0 1 ; 96 tpi disk

c 1 then
8883 C8 06 8818 R 40 c NOV BYTE PTR ERRBUF,40H | 'UNKNOWN NEDIA'
888B C6 06 0B1A R 01 c NOV BYTE PTR ERRBUF+2,81 i
0860 C3 c RET »

O



B86E C 101: 1
IS6E 83 3E BB0C R 80 C CUP SECCNT,0 ; Chick if in 1/0 i i  nicmiry
1873 75 81 C JHZ 102 1 Juip U mctmry
1875 C3 C RET 1 Return if not necissiry
8878 C 102: 1

C i Check TRACK conflict
1878 B7 88 C HOV BH,8I 1 -----------------------------
0S7B BA IE 0028 8 c MOV BL,S£CTRK | BX <-- SECTORS PER TRACK
8B7C FE C3 c INC BL 1
8B7E 2A IE 808B R c SUB BL,SECTOR 1 BX -  rminding lectori in trick

IBB2 AB 8887 R c MOV AL.CYLHODE 1 If CYLINDER NODE
I8B5 IA 86 8819 R c OR AL,HEAD 1 ind HEAD 8
888? 75 04 c JHZ 103 1
8888 82 IE 8828 R c ADD BL,SECTRK 1 thin idd nctori of corriiponding trick
8B8F c 103: 1
88BF 3B IE BBBC R c CNP BI.SECCNT 1 Coipiri rmining nctori with SECCHT
8893 72 84 c JB 104 1 Juip if ion thin oni I/O
1895 8B IE I80C R c HOV BZ,SECCHT 1
0899 c 104: 1 BX -  nuibir of nctori fitting in TRACK

c
c
c

I
] Chick BANK conflict

8899 Al IB21 R NOV AX,0HAADDR*2
f
1 AX <-- DHA SEGMENT

I89C Dl El c SHl A(,l i
8B9E Bl E0 c SHL AX, 1 i
8888 Dl El c SHL AX, 1 i
I8A2 Dl El c SHL AX,1 i
■BA4 13 l l  I81F R c ADD AX.DHAADDR 1 AX <— ibioluti iddr Mithin BANK
IBAS F7 DB c HEB AX 1 AX <— rmining bytn Mithin BANK

0BAA 51 c PUSH CX
1
I

88AB 8A BE 882A R c HOV CL.BYTSEC 1
08AF BA 1188 c HOV 0X,8IH 1
8882 D3 E2 c SHL DX,CL 1 OX <-- nctor tin
8BB4 59 c POP CX 1

0BB5 BB F2 c HOV SI,DX
i
j 81 <— uctor tizt

88B7 BA 8181 c HOV 01,8888 | DX <-- I I I !
88BA F7 F6 c DIV SI ; AX <-- nuibir of nctori fitting in BANK

8BBC 3B C3 c CHP Al,Bl ) Chick if m i tuit do Bpiciil Sictor Hindling
I8BE 72 83 c JB 106 | Juip if Ml lUlt

08C0 E9 8947 R c JHP 1015
J
1 Juip around if  not

88C3 c 106: i
IBC3 93 c XCHS BX,AX 1 BX <— nuibir of nctori fitting in BANK
IBM B3 FB 18 c CHP BI,10 1 Chick if m i iuit do non Spiciil Sictor Hindling
IBC7 74 83 c JZ 107 1 Juip if Ml iuit

8BC9 EB 7C 98 c JHP 1015
)
1 Juip iround if not



B8CC
C
C 107! )*» Special Sector Handling
C 5 « --------------------------------

B8CC 83 2E BBBC R 81 c BUB SECCHT,B1 j** SECCHT <-- reeainding sectors Tor next I/O
BSD! 51 c PUSH CI i «
BBD2 BA BE 882A R c HOV CL,BVTSEC 1«
aaos 88 8888 c KOV flX,S0H !**
8009 83 EB c SHL AX,CL j»a AK <-- sector size
BBDB 59 c POP a )**

c 1«
88DC A3 8B23 R c HOV DMALENB.AK j»» DHALENS <-- sector size

c I «
88DF 88 El 0F c ARD CL.BFH ,'•< Clear upper bits
BBE2 88 F9 85 c CRP CL,HRITDAT ;<> Check if WRITE DATA COKHAHD
BBE5 75 1B c JNZ 109 ; »  Juip around if not

c i ‘
80E7 51 c PUSH CK )< Save CK
BBE8 BB 38 881F R c HOV SI.OMAAOOR ;» SI <-- source offset
08EC BF 882E R c HOV DI.OFFSET SSB l< DI <-- destination offset
8BEF BB 0E BB23 R c MOV CX.DHALEHS ;< CK <-- sector jize
8BF3 81 E9 c SHR CX.l 1 * He eove HORDS
88F5 FC c CLD ;t incrementing
BBF8 IE c PUSH DS j> Save DS
88F7 Al 8821 R c HOV AK.DHAADDR+2 \ *
B8FA 8E BB c HOV OS,AI i* DS < - SEBHEHT of TRANSFER ADDR
8BFC 87 c POP ES 1 »
88FD 88 c PUSH ES j» ES <-- our SEBHEHT of Special Sector Buffer

c 1*
c {•WRI TE DATA COMMAND:

8BFE F3/ A5 c REP HDVSH ;* Hove BANK into Special Sector Buffer
c

8900 1F c POP DS ;< Restore DS
8981 59 c POP CK ;< Restore CK
8982 c 109: 1 «
B9B2 Al 881F R c HOV AX.DHAADDR i*»
8985 58 c PUSH AK {•• Save DMA OFFSET
8988 Al 8821 R c KOV AK.DKAADDRrt 1 «
8989 58 c PUSH AK ;*< Save DMA SEBHEHT

c 1«
B9BA B8 0B2E R c MOV AK,OFFSET SSB 1«
8980 A3 881F R c HOV DHAADDR.AX j»» neu OFFSET <— Special Sector Buffer
8918 BC-DB c HOV AX.DS 1»
8912 A3 8821 R c HOV DHAADDR+2.AX ;•* neu SE6MENT <-- our SESHENT

c !**
8915 ES 8987 R c CALL 10 i «  Do I/O

c , » » -------
8918 72 83 c JC 1018 jf i Jump if naraal termination
891A 58 c POP AK {** else
B91B 5B c POP AK ;<> flush STACK
B91C C3 c RET {•* and return nith bad status in ERRBUF

o



B91D C IQlBi !»*
891D 58 C POP AT 1»
891E A3 8B21 R C HOV DHAADDRt2,At |H Raster« OHA SE6HENT
8921 BE CB C m ES, A! 1»
8923 58 C POP A! !«*
8924 A3 BB1F R C HOV DHAADDR,AX !»« Restore DHA OFFSET

C 1«
8927 88 El 8F c AND CL,8FH ) «  Clear upper bits
B92A 88 F9 85 c CHP Cl,READDAT |<> Check if READ DATA COHHAHD
892D 75 12 c JNZ 1011 1 »  Juap around if not

c 1*
892F 51 c PUSH CX )< Save CX
8938 BE 8B2E R c HOV SI,OFFSET SSB 1 « SI <-- source offset
8933 SB 3E B8IF R c HOV 01,DHAADDR )« 01 <-- destination offset
8937 SB BE 8823 R c HOV CX,DHALENB |t CX <-- sector size
893B Dl E9 c SHR CI,1 ;< He eove HORDS
893D FC c OLD 1« increeenting

c 1* R E A D DATA COHHANOl
B93E F3/ A3 c REP HOVSH 1 « Hove Special Sictor Buffer Into BANK

c , , ----------------------------------------------------
8948 59 c POP Cl 1 « Restore CX

c 1«
8941 c 1011: I »
8941 8B 8881 c HOV BX,8881 )tt BX -  nueber of sectors of previous I/O
8944 EB 88 98 c JHP 1038 !<f Juap to update variables for next I/O

8947 c 1015: I BX -  nueber of sectors for I/O
8947 53 c PUSH BX , ------------------------------------
8948 29 IE 888C R c SUB SECCNT,BX ( SECCNT <—  reeainding sectors for next I/O

894C 51 c PUSH CX
)
1

8940 BA BE S82A R c HOV CL ,B¥TSEC 1
8951 BB 8888 c HOV AX,BBH 1
8954 D3 EB c SHL AX,CL 1 AX <—  sector size
8958 59 c POP CX 1

8957 F7 E3 c HUL BX ; < sectors for I/O gives DHA LENGTH
8959 A3 8823 R c HOV DHALEN6,AX 1 DHALEK6 <-- DHA LEN6TH

895C E8 8987 R c CALL 10 ’ Do I/O

B9SF 72 82 c JC 1017
1
1 Juip if norul tiriinition

8951 5B c POP AX I else flush STACK
8952 C3 c RET 1 and return with bad status in ERRBUF
8953 c 1017: 1
8983 5B c POP BX ) BX -  nueber of sectors of previous I/O
8984 EB 48 98 c JHP 1038 1 Juep to update variables for next I/O



c
0967 C

C
C

IO: Dislc I/O

0967 AB 8B2D R MOV. AL,RETRIES AL <-- retry counter
096A C 1028:
096A 50 C PUSH AI Save retry counter
096B EB 0AE2 R C CALI SETUPS Set up COHKAHD STRING and DHA
096E EB 0B70 R C CALL WAIT Send COHKAHD STR1H6 to FDC
0971 E8 0B8E R c CALL 6ETBVT Bet STATUS BITES
0974 58 c POP AI Restore retry counter

0975 F6 06 0018 R CB c TEST ERRBUF,BCBH Test Tor nonal termination
097A 75 02 c JNI 1021 Juip on error
097C F9 c STC Set status flag
0970 C3 c RET Return Kith good status

097E c 1021:
097E F6 06 001B R BB c TEST ERRBUF,08H Test for 'NOT READ!"
0903 74 02 c 02 1022
0985 F8 c CLC Set status flag
0986 C3 c RET Return iuediately if disk ‘NOT READY'
0987 c 1022:
0987 F6 06 0019 R 82 c TEST ERRBUF+1.82H Test for 'WRITE PROTECTED'
09BC 74 02 c JZ 1023
B9BE F8 c CLC Set status flag
B98F C3 c RET Return iuediately if 'WRITE PROTECTED'
8990 c 1023:
8990 F6 06 0018 R 80 c TEST ERRBUF,80H Test for ‘INVALID COHHAND'
0995 74 02 c JZ 1024
0997 F8 c CLC Set status flag
0998 C3 c RET Return iuediately if ‘INVALID COHHAND'
0999 c 1024:
0999 FE C8 c DEC AL Decreeent retry counter
899B 74 07 c JZ 1025 Juap to exit Kith bad status

099D 50 c PUSH AI Save retry counter
099E ES 0A2C R c CALL OREST Do a Iok level RESTORE
09A1 58 c POP AI Restore retry counter
B9A2 EB C6 c JHP 1020 Oo retries

B9A4 c 1025:
09A4 F8 c CLC Set status flag
89A5 C3 c RET Return with bad status

O
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C
C 1030: Update variables For next I/O

c BX - nueber oF sectors oF previous I/O

09flt 83 3E 000E R 00 c CMP SECCHT(0 Check iF another 1/0 is necessary
B9AB 75 0! c JNZ 1031 Juip iF necessary
B9AD C3 c REF Return iF not necessary
B9AE c 1031:
B9AE 6B 14 0023 R c MOV DX,DHALEN6 DX <-- previous DHA LEN6TH
B9B2 Bl EA c SHR DZ.l
B9B4 Dl EA c SHR M,1
09B4 Dl EA c SHR W,1
B9B8 Dl EA c SHR DJ.l DX -  previous DHA LENBTH in paragraphs
B9BA 01 10 0021 R c ADO NORD PTR DHAADDR*2,DX ; Update DHAADDR (SE6HENTI
B9BE 00 IE B00B R c ADD SECTORAL Update SECTOR variable
B9C2 A0 0028 R c HOV AL,SECTRK AL <-- sectors per track
89C5 B0 3E B007 R 0B c CUP CYLKODE,BB Check iF CYLINDER KODE
B9CA 74 29 c JZ 1034 Juip it CYLINDER NODE

c Hot CYLINDER NODE

09CC 3A 08 000B R c CHP AL,SECTOR Check For legal SECTOR variable
B9DB 72 03 c JB 1032 Juip iF not legal
B9D2 E9 080E R c JHP 101 Do next I/O
09D5 c 1D32:
B9D5 CB 00 B00B R 01 c HOV SECTOR,1 Set SECTOR to begin o! track
09DA B0 3E 000A R 27 c CHP TRACK,39 Check iF side 1 is Full
09DF 74 07 c JZ 1033 Juap i f  Full

09E1 FE 08 0B0A R c INC TRACK Increient TRACK
09E5 E9 0B0E R c JHP 101 Do next I/O
09E0 c 1033:
H E B C b 00 0009 R 01 c HOV HEAD,1 IF side 1 is Full
09ED C4 00 0B0A R BB c HOV TRACK,0 then initialize For side 2
09F2 E9 0B8E R c JHP 101 Do next I/O
09F5 c 1034:

c CYLINDER HODE

09F5 3A 08 0BBB R c CHP AL,SECTOR Check For legal SECTOR variable
09F9 72 03 c JB 1035 Juip iF not legal

09F0 E9 088E R c JHP 101 $ Do next I/O
B9FE c 1035:
B9FE B0 3E 0009 R 01 c CHP HEAD, 1 Check iF cylinder is Full
0AB3 74 10 c JZ 1038 Juip iF Full

BA0S DB E0 c SHL AL, 1
i
) AL <— sectors per cylinder

0A07 3A 08 000B R c CHP AL,SECTOR Check iF cylinder is Full
0A0B 72 0E c JB 1038 Juip i f  Full

BABD D0 E6 c SKR AL, 1 AL <— sectors per track
0ABF 2B 08 0BBB R c SUB SECTORAL Set SECTOR variable Mithin
0A13 CB 08 0009 R 01 c HOV HEAD, 1 corresponding track uith HEAD 1
BA1S E9 BB0E fl c JHP 101 Do next 1/0
0A1B c 1038:
BA1B FE 08 000A R c INC TRACK Increient TRACK
0A1F CB 08 0009 R 00 c HOV HEAD,0 ! Set HEAD 0
BA24 CB 08 0BBB R 01 c HOV SECTOR,1 1 Set SECTOR to begin oF cylinder
0A29 E9 0B0E R c JHP 101 1 Do next I/O
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B B B B H B B B H B H B B B B B B B B B B B B B B B B B B B B B B B B B B B B

ROUTINE NAHE: OREST

FUNCTION: Lon level RESTORE

ENTRY VIA: CALL

ENTRY CONDITIONS: DRV variable is set

EXIT VIA: RETURN

EXIT CONDITIONS: CL -  preservedI
j
• B B B B B Ü B B B Ü B Ü B B B B B B B B B B B B B B B B B H B B B B B B B M B

'B fB B B B B B B B B H IH B B B B B B B B B B B B iB B B B B B B B B B B B B t

{H B B B H B B B B B H H B B B B B B B B B B B B B H B B B B B B B H B B B B B

0A2C C DREST: !
IA2C B4 B2 c NOV AN ,12 1 Special retry for CP/N

BA2E c DREST1: 1 Set up CONNAND STRINS

IA2E CA IA BB1E R 02 c KOV C0KSTR.2 ; CONNAND STRINS <-- LENGTH 2
BA33 CA BA HBF R 17 c NOV COHSTRtl .RESTORE; <-- RESTORE CONHAND
BA3B AB BIBB R c NOV AL,DRV I
8A3B A2 BB1B R c NOV C0NSTR+2,AL ) <-- DRIVE RUBBER

BA3E SB
1*

c PUSH AX
!
1 Save retry counter

IA3F EB 0B70 R c CALL XNAIT i Send CONNAND 8TRIN6 to FDC
IA42 c DREST2: 1
IA42 E4 13 c IN AL,SYSSTA 1 Nait on interrupt
SA44 24 BB c AND AL,BB I Test DISK INTERRUPT BIT
BA46 74 FA c JZ DREST2 j Juep if no interrupt

BA4B EB BAB2 R c CALL DS1S
1
j Reset interrupt via Iqm level SENSE

c i INTERRUPT STATUS

BA4B SB c POP AX
1
1 Restore retry counter

BA4C FA BA BB1B R Cl c TEST ERRBUF.BCBH ; Test for noraal tereination
BA51 74 B4 c JZ DREST3 ; Juep if noreal tereination

BA53 FE CC c DEC AH
1
j Decreient retry counter

IASS 75 D7 c JNZ DRESTI 1 Do special retry !
BAS7 c DREST3: 1 Reason: NOTOR OFF A RESTORE in CP/H
IAS7 C3 c RET i u
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ROUTINE NAHE: 

FUNCTION: 

ENTRY VIA:

DSEEK

Loh level SEEK A TRACK 

CALL

ENTRY CONDITIONS: Following variables ire let:
TPI.OR, TPI.DI, DRV, HEAD, and TRACK

EIIT VIA: RETURN

I EXIT CONDITIONS: CL -  preserved
; STATUS (returned in ERRBUF)
I

, i i i H H i H i t i H H i i H m m i m i i H m i m i w m i i i i m i H i H H i i H m H i i i H

BA5B C DSEEK: i Sit up COHHAND BTRINB

BASB C6 86 BBBE R 83 C HOV
I

CÖHSTR,3 i COHHAND STRINS ( -  LENGTH 3
BA5D C6 86 BBBF R BF c HOV COHSTR+i(SEEKTRKg <-- SEEK COHHAND
BA62 AB BBB? R c HOV AL,HEAD |
DASS DB EB c SHL AL, l i
BA67 DB EB c SHL AL, i |
BA&? BA B6 888B R c OR AL,DRV |
BA6D A2 BB1B R c NOV C0HSTR+2.AL ; <~ DRIVE It HEAD
BA7B AB BBBA R c HOV AL,TRACK (

0A73 SA 26 BB27 R c HOV AH,TPI.DI )
SA77 3A 26 BB26 R c CHP AH,TPI DR | Check if tpi froi disk and drive are
0A7B 74 B2 c JZ DSEEKI j Juep if equal

c eile
8A7D DB EB c SHL AL,1 | 48 tpi disk in 96 tpi drive
SA7F c DSEEKI: i
SA7F A2 BB1I R c HOV C0HSTR+3,AL ; <-- TRACK

8AS2 EB BB7B R c CALL IHAIT ; Send COHHAND STRINS to FDC
DASS c DSEEK2: !
BASS E4 13 c IN AL.SYSSTA ; Wait an interrupt
BAB7 24 BB c AND AL.BB | Test DISK INTERRUPT BIT
BAS? 74 FA c JZ DSEEK2 ) juep if no interrupt

BASB ES BAB2 R c CALL DS1S : Reset interrupt vii low level SENSE
c 1INTERRUPT STATUS

BABE C3 c RET I
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jK m H H H lH iH H m m H H H X tiH H tH H iH tH iH H H H H H H H H iH iH H i

ROUTINE NAHE: DREADIO

FUNCTION! Lon level READ ID 
(Used to get SECTOR SIZE)

ENTRY VIA: CALL

ENTRY CONDITIONS! Pollening variables are set: 
DRV and HEAD

EXIT VIA: RETURN

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

\

jm H H iH H H H H H IH m m ilH flH H H H m iH H H H H H H H iiH m m iiH t 

jitHHIHffHiHiHMHHHHtiffHiiff Hlf HffHÜHHfiHHH HHHHHHifi

5

0ASF C DREADID: ; Set up COHHAND STRING

BARF CE BE OBRE R 82 C «0V C0NSTR|2 j CONHAND STRINB < - LENGTH 2
BA94 BB BA C NOV AL,IDREAD 1
0A9E BA BE BB29 R C OR AL,DENSITY 1
BAVA A2 BBBF R C «0V COMSTfl+I,AL i < - READ ID CONHAND
BA9D AB BBB9 R c NOV AL,HEA0 1
SAAB 00 EB c SHL AL, l
BAA2 DB EB c SHL AL, 1
BAA4 BA BE BBSS R c OR AL.DRV 1
BAAB A2 BB1B R c NOV CORSTR+2.AL j <-- DRIVE 4 HEAD

BAAB EB BB7B R c CALL XHAIT
I
; Send COHKANO STR1N6 to FCB

BAAE EB BBBE R c CALL 6ETBYT ; Set STATUS BYTES (sector size)
BAB1 C3 c RET 1



lllltlltlHItlttlHtHfHIttHOIHHM  HfffMfllffffffffffHffHHfflHÜIHt 
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ROUTINE NAHE: SSIS

Lo* liv il SENSE INTERRUPT STATUS 
(und to m it  interrupt)

FUNCTIOHl

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EIIT VIA: RETURN

EXIT CONDITIONS! STATUS (riturned in ERRBUF)

ttlMMIIIIHttttitltltltltMMHIIttHIttlHIIIHMtHItlttlttttMttHtttlilt

lilllilllifilliifH H IiH tilH IflfH H fH H illifH fH llliH H H H IIIIIIliH fH

1AS2 C DSIS: Sit up COHNAND STRINB

SAS2 C4 l i  SSBE R 01 C NOV C0HSTRfl CDHHAND STRIN6 < - LEN6TH 1
SABT COIS BBBF R IB C NOV CQMSTR+l,FDCSIS < - FDCSIS COHNAND

BABC EB 8B7I R C CALL XNAIT Send COHHAND STRIN6 to FDC
BASF EB BBBE R c CALL 6ETBYT Bet STATUS BYTES
BAC2 C3 c RET



J IHHMIf IHIH HItiitf f Hilf HHÜifiHHf Ulf HHtfHHHHMtfMtftHtillf» 

««»iliH H H H IH K U iH K H iiH H IilfIH H iifH IH lIH H iiH M H iK iliiK »»

ROUTINE KAKE: DFORNAT

| FUNCTIONi

ENTRY VIA:

I on level FORHAT A TRACK

CALL

ENTRY CONDITIONS: Foil OKing variables are set:
TPI OR, TPI.DI, BYTSEC, DRV, HEAD, TRACK, 
SECTRK, PATTERN,
and DHAADDR (SEGKEHT and OFFSET)

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUFI

( H H I I f f l t H H i m H M f i H H t l f H i H t H f H H H H H H H H f H H H I H H H H K H t

BAC3 C DFDRHAT:
BAC3 B1 BD C NOV CL.NRITFHT CL <~ FORNAT CONHAND
BACS Cd 86 BB25 R 4B C NOV DNAFUNC.DNAREAD DHAFUNC <-- READ DNA CONHAND
BACA B7 BB C HDV BH,BB
BACC BA IE BB2B R C NOV BL,SECTRK
BADB 01 £3 c SHL BX,1
BAD2 D1 E3 c SHL BX,1
BAD4 89 IE BB23 R c1* NOV DHALENB.BX DNALENB < - DNA LEN6TH (SECTRKM)

BADB E8 SB37 R
l
c CALL SETUPS Set up CONHAND STRING and DNA

BADB EB BB7B R c CALL XNAIT Send CONHAND STRIH6 to FOC
BADE EB BBBE R c CALL BETBYT Set STATUS BYTES
BAE1 C3 c RET
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I 
I

ROUTINE NAHE:

(
I 
I 
1 
i 
I
! ENTRY CONDITIONS:

FUNCTION:

ENTRY VIA:

EXIT VIA:

SETUP9

Set up 19 byte) COMMAND STRING end DMA

CALL

CL -  COMMAND
Folloeing variables are set:
TPI DR, TPI DI, BYTSEC, CYLMODE, DRV, HEAD, 
SECTOR, SECTRK
DHAADDR (SEGMENT and OFFSET)
DHALENG and DHAFUNC

RETURN

TRACK,

; EXIT CONDITIONS: NONE 
i

l iH m m m m im m H im m iiH m iim iw iiim m im iii i iH m iH iim

BAE2 C SETUPS: i
B AE2 EG GASS R C

ft
CALL DSEEK ; First do 1 oh level SEEK A TRACK

GAE S CG 06 GGGE R G9
U
c MOV C0MSTR.9 I COMMAND STRING < -  LENGTH 9

GAEA GA BE GG29 R c OR CL,DENSITY I
GAEE 8B 3E 0007 R BB c CMP CYLMODE,GB I
GAFT 75 G3 c

p
JNZ SETI )

BAF5 BB C9 8B
l
c OR CL.BBH

1
I

GAF8 c SETI: i

GAFS GB G E GBGF R c MOV COMSTR+1,CL i <-- FUNCTION l DENSITY
GAFC AB GB B9 R c MOV AL,HEAD i
GAFF 00 EG c SKL AL,1 1
GBB1 DG EG c SHL AL, 1 I
GGG3 GA IG BB BB R c OR AL,DRV 1
GBB7 A2 BG1B R c MOV C0HSTRt2,AL 1 <-- DRIVE l  HEAD
GBGA AG GBGA R c MOV AL,TRACK i
BBBD A2 BGH R c MOV C0MSTR*3,AL | <- TRACK
GB1G AB BGB9 R c MOV AL,HEAD i
GBI3 A2 BBI2 R c MOV COHSTRM,AL j <-- HEAD
GB16 AB BBBB R c MOV AL,SECTOR 1
GB19 A2 BB13 R c MOV C0MSTR*5,AL | (-- SECTOR
GB1C AB BB2A R c MOV AL,BYTSEC I
GB1F A2 00H R c MOV COMSTRtG.AL j < - BYTES PER SECTOR
GB22 AG GB2B R c MOV AL.SECTRK I
GB25 A2 BB15 R c NOV C0MSTRt7,AL j < - SECTORS PER TRACK
SB20 AB BB2B R c MOV AL.GPL 1
GB2B A2 0816 R c MOV C0HSTR«8,AL j <~ GAP LENGTH
GB2E CG GG GB17 R FF c MOV C0NSTR+9,BFFH i <- DTL

8B33 ES 0BB7 R
l
c CALL DMA

I
; Initialize DMA

8836 C3 c RET i



ROUTINE NAHE: SETUPS

FUNCTION: Set up IB byte) COHHAND STRIN6 and OHA

ENTRY VIA: CALL

ENTRY CONDITIONS: CL -  (FDRHAT) COHHAND
Follouing variables are set:
TPI DR, TPI DI, BYTSEC, DRV, HEAD, TRACK, PATTERN 
DHAADDR (SEGHENT and OFFSET)
DHALEN6 and DHAFUNC

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

tH ttH H H H tliitim tH H m iH tlH tiH H H H lH H tH H im H H H H H H IH it

iiH IH H H IiH ilH H H H Ilim iH ItlH H H IH IIH fH H H H m iH M H IlH IIIH

«H fllH IH tiH llIiH H H IlH alH itlH H tlffH H H H H H H tiH H H IH H iiflH

DB37 C SETUPS: 1
8B37 ES BASB R C

P
CALL DSEEK ; Pint do Ion level SEEK A TRACK

BB3A CB BB BBBE R BB c HQV COHSTR,B ; COHHAND STRING < - LENGTH 6
BB3F BA BE BB2? R c DR CL,DENSITY t
BB43 BB BE BBBF R c HOV COHSTR+l.CL I < -  FUNCTION * DENSITY
BB47 AB BBB9 R c HOV AL,HEAD !
BB4A DB EB c SHL AL, 1 >
BB4C DB EB c SHL AL, l i
8B4E BA BB BBBB R c OR AL,DRV 5
BBS2 A2 8310 R c HOV C0HSTRt2,AL ; < -  DRIVE It HEAD
BBSS AB BB2A R c HOV AL,BYTSEC I
BBSS A2 B811 R c HQV C0HSTR+3.AL ; ( -  BYTES PER SECTOR
BBSS AB BB28 R c HOV AL,SECTRK J
BBSE A2 BBI2 R c HOV C0HSTR+4.AL j < -  SECTORS PER TRACK
BBbl CB BB BB13 R SB c HOV COMSTR+5,50H ; < -  GAP LENGTH
BBSS AB BB2C R c HOV AL,PATTERN i
BBS? A2 BB14 R c

p
HOV COHSTR*B,AL j < - PATTERN

BB6C EB BBB7 R
L
c CALL DHA

J
| Initialize DHA

8BBF C3 c RET 1

L J
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ROUTINE NAHE:

i
t FUNCTIONS
I
I
s ENTRT VIA:

XWAIT

Stnd CONNAND STRINS to FDC

CALL

I ENTRY CONDITIONSl NONE 
I

i EXIT VIAs RETURH

EXIT CONDITIONSl CL -  preierved
j

i i i H H H H i m m i m m H H i m i t H i m K H H i i i m i i i m H i i i i H H H H i m s
H iH liH lillK ItK H H IiH K lillH H H IH fH ttH M H H H IH iH ilH IiH H H H I

0B70
0B70 EB B3A5 R

C
C

XHAITs
CALL HOTORCK ; SNITCH HOTOR DH

1373 BA 2E IBBE R
l
C HOV CH.COHSTR j CH < - COHHAND STRIKE LENGTH

0B77 BB BBBE R c NOV BX,OFFSET COHSTRi BX <~ Addr of COHHAND STR1NB
0B7A
0B7A 43

c
c

XHAITls
INC BX

1
)

IB7B EB BB9E R c CALL FDCRDY j Wait until PDC i i  rudy
BB7E BA B7 c HOV AL,BYTE PTR IBXlj AL <-- nut COHHAHD STRINB byte
IBBB EB 51 c OUT DCOHD,AL ) Sind byte to FDC
0B82 FE CD c DEC CH ; Decreeent counter
8BB4 75 F4 c

c
c
c
c

JNZ XHAIT1 1 Loop until l i l t  byte

BB8B EB BB9E r CALL FDCRDY
I
j Niit until FDC it ready

IBS! BB B7 HOV AL,B7
1
I

BB8B EB 2A c OUT DHAHB.AL ; Disable DHA CHANNEL
SBBD C3 c RET I



BBSE
BBBE
0B91
BB91
8B9J
0B95
0B96
8B99
0B9B
BB9D

C
C jif iiiiiiiiiif if iiH iif iif if liifiiiiifiiiiiiiitiifiiiitfififiiiifiiiffifiififii

C
C

jfH iiHHHHH IIHHHH HHHHHH HHHHHH HHHHif IH H H IH iH iH H i

5
C
C
C

; ROUTINE NAHE:
i

BETBYT

C
C
c

i FUNCTION: 
1

Got STATUS BYTES into ERRBUF

c
c
c

! ENTRY VIA: 
1

CALL

c
c
p

; ENTRY CONDITIONS: NONE
L
c
c

i EXIT VIA: 
I

RETURN

c
c
p

; EXIT CONDITIONS: NONE

c
1
;4tiH iiiiif if HHflifiiiff iH iifiifH H iiliiH iM if f iiiH H H iiliiiiif  Hi HH i

c ;i liH iii» i ii ii4li ii iH 4i iiH ilii i ii ii4iiiH iiiiH H H H H H H H i4H iiiif iiii4i

c
c

j ii ii i iiH iii iif t f i i ii ii if i i ii ii i ii ii if ii ii i ii iif ii i ii ii i ii ii i ii ii i ii ii i ii ii i it

i
c
c BETBYT: 1

BB1B R c HOV BX,OFFSET ERRBUFj BX < - Addr of ERROR BUFFER
c BETBYT1: I

51 c IN AL.FDCRA i Reid STATUS BYTE froo FOB
B7 c HOV BYTE PTR tBXl,AL) into ERROR BUFFER

c INC BX I
0B9E R c CALL FDCRDY ;  Hiit until FDC is ready
<B c TEST AL,4BH ;  Check if FDC has another byte
F4 c JNZ GETBYT1 j Juep to fetch next byte

c RET s



0B9E
0B9E E4 59 
BBAB AB B0 
BBA2 74 FA

BBA4 C3

H iK H tiH H IlH lilH iH H H ItH tm ifH ilflM H H H H IIIlH H H H H H H tim

m m i m m m m H i i i m i i i i m i m m f i m i i i m i m i i i t H i m i H m m i i i
H H H IliH H tiH H ililH H IH IH tfH H tlifKIftH iH H H IiltM fH lH ItH H H I

ROUTINE NAHE: FDCRDY

FUNCTION!

ENTRY VIA:

Niit until FCC i i  ready

CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

im iii im iim m ii ii i i i i i im iH tm m iim m iH m m iiM t i im m m ii i

HIIIIHHIlHWIIIlHHIHIIflHIlilillHillHIHHimmmMlllimiHlII

FDCRDY:
c IN AL,DSTAT j AL <-- DISK STATUS
c TEST AL,BIH | Teit RASTER REQUEST BIT
c JZ FDCRDY | Juep if no RASTER REQUEST (leant: in execution)
c
c RET

I
1 Return if FOC it reedy



ROUTINE NAHE:

FUNCTION!

ENTRY VIA:

HOTORCK

Check if iotor is on

CALL

I ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

j EXIT CONDITIONS: Notor is on 
!
jtSSHHItlllSHiititfiSiHliHStiHittSiHitHilSItHIIHItlilitltmttHHHt

DBAS C MDTORCK: I
0BA5 E4 13 C IN AL.SYSSTA i AL <-- SYSTEH STATUS
0BA7 24 01 C AND AL,01 ) Test DISK KOTOR OK BIT
BBA? E6 14 C OUT N0T0R0N,AL ; Snitch sotor on
0BAB 75 B1 C JNZ N0T0RCK1 1
0BAD C3 c RET 1 Return if eotor «is on
0BAE c N0T0RCK1: 1
0BAE BB FFFF c NOV BI.BFFFFH 1 Niit soie tiie if iotor «is off
0BB1 c H0T0RCK2: 1
0BB1 D4 0A c AAN i (S3)
0BB3 4B c DEC BI J 1 21
0BB4 75 FB c

f*
JNZ NOTORCK2 ; 1 SI = 93 CLOCKS * FFFF * 1 sec

BB86 C3
L
c RET

I
I

L j
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ROUTINE NAHE:

FUNCTION:

ENTRY VIA:

OHA

OHA routines

CALL

ENTRY CONDITIONS: Folloning variables are set: 
DHAADDR (SE6HEKT and OFFSET) 
DHALENS and DNAFUNC

EIIT VIA: RETURN

EXIT CONDITIONS: NONE

IH H M IlIH H H H H ItH IH H H H H H IH ftH H lltH H tH tlflH H H H IlH H H H a

0BB7
SBB7 AB BB25 R

C DNA: 
C HQV AL'DHAFUHC • DHAFUNC < - DHA FUHCTIOH

ABBA ES 2B C OUT DHAH0,AL ; OUT KODE

BBBC Al BB21 R c HOV AX,DHAADDR+2 ; AI <~ DNA SESHENT
BBBF 01 EB C SHL AX,1 1
BBC) 01 EB c SHL AX, 1 )
BBC3 01 EB c SHL fiX, 1 1
BBC5 01 EB c SHL AX,1
BBC7 83 Bt BB1F R c ADD ■AI,DHAADDR ; AI <— absolute addr Mithin BANK
BBCB Ei 24 c OUT COAD,AL 1 OUT DHA ADDR I ch

BBCD BA C4 c HOV AL,AH
BBCF Ei 24 c OUT COAD.AL j OUT DHA ADDR high

BBD1 Al 0B23 R c HOV AX,DHALEN6
1
1 AX <-- DHA LENGTH

BBD4 48 c DEC AI i
BBDS Ei 27 c OUT COTC,AL ; OUT DHA LENBTH low
BBD7 8A C4 c HOV AL,AH 1
BBD9 Ei 27 c OUT COTC,AL ; OUT DHA LENBTH high

SBOB Bi 60 c HOV DH,BB
1
1

BBDD B2 EB c HOV DL,BANK j DI -  BANK B initialisation
BBDF BB 02 BB c ADC DL,BB j DI -  next BANK ii SE6HENT + OFFSET
BBE2 Al BB21 R c HOV AX,DHAADDRt2 1 AI <-- DHA SESHENT
BBE5 DB EC c SHR AH, 1 1
BBE7 DB EC c SKR AH, 1 1
BBE9 DB EC c SNR AH,1 1
BBEB DB EC c SKR AH, 1 5
BBEO B2 04 c ADD DL,AH i DI <-- BAHK SELECT PORT
BBEF EE c OUT DI,AL. j SELECT BANK

BBFB BB B3 c HOV AL,83
\
1

BBF2 Ei 2A c OUT DHAHB.AL i Enable FDC CHANNEL
BBF4 C3 c RET 1



SBF5 BEIL R DX DSK 1N1T
8BF7 1A DB 26

0BFB 0EL4 R ON HEDIAC
8BFA 0F DB 15

BBFB BE9B R DN 6ET BPB
BBFD IS DB 22

BBFE BD38 R DN CHDERR
acee 16 DB 22

BOB I 082E R DN DREAD
BCB3 16 DB 22

0CB4 BBSS DN BBBB
BCB6 BS DB BB

0CB7 BBBB DN B8BB
BCB9 BB DB BB

BC0A BBBB DN BBBB
BCBC BB DB BB

0C0O BB37 R DN DNRITE
BCIF 16 DB 22

0C10 1112 R DN DVERIFY
BC12 16 DB 22

0C13 BBBB DN BB8B
acts aa DB BB

seit BBBB DN BBBB
BC1B BB DB BB

BC19 BD3S R DN CHDERR
BC1B 16 DB 22

i B -  XHIT
; Length of drive request structure

i 1 -  MEDIA CHECK 
; Length of drive request structure 
!
; 2 -  Build BPB
; Length of drive request structure 
!
i J -  I0CTL INPUT (currently returns error) 
j Length of drive request structure

) 4 -  HEAD
; Length of drive request structure 
i
j 5 -  NON DESTRUCTIVE INPUT (char, devices) 
i Length of drive request structure

; 6 -  INPUT STATUS (char, devices)
; Length of drive request structure

i 7 -  INPUT FLUSH (char, devices)
I Length of drive request structure

i B -  NRITE
; Length of drive request structure

! 9 -  NRITE NITH VERIFY 
; Length of drive request structure

! IB -  OUTPUT STATUS (char, devices)
; Length of drive request structure 
I
i II -  OUTPUT FLUSH (char, devices) 
i Length of drive request structure

i 12 -  I0CTL OUTPUT (currently returns error) 
; Length of drive request structure



I

I
I
I

(
i
I

ROUTINE NAHE) 

FUNCTIDNl 

ENTRY VIAl 

ENTRY CONDITIONS! 

EXIT VIA!

DSK.INT

DISK INTERRUPT ROUTINE FOR PR0CESSIN6 I/O PACKETS

CALL

NONE

RETURN

I
; EXIT CONDITIONS! SONE DISK VARIABLES ARE SET 
i
IftHHIHHIim iHHiaM HIHHIKfHHHHM HHHHHiHM iHHIHfHIM If

BCIC DSK INT: I
8C1C SB PUSH SI i
BCID SB PUSH AX |
BC1E 51 PUSH CX |
IC1F 52 PUSH ox i
IC2I 57 PUSH DI J
1C21 55 PUSH BP i
BC22 IE PUSH OS |
IC23 as PUSH ES 1
BC24 53 PUSH BX |

BC2S BE PUSH
1

CS 1
SC26 IF POP DS j Set DATA SESHENT to CODE SEENENT

BC27 C4 IE BIBB E LES
1

BX,CPTRSAV] ; Retrieve pointer to I/O data packet
SC2B SC 06 BBB3 R HOV ES SAVE.ES |
BC2F 89 IE BBB5 R «0V BX_SAVE,BX ) Save pointer to I/O date packet

8C33 26! SB 47 12 HOV AX,ES:IBX.COUNT!;
BC32 A3 BBBC R NOV SECCNT.AX ; PIH.SECCNT <-- lector count

BC3A 26: BB 47 BE HOV
!

AI.ESilBX.TRANSI;
BC3E A3 BBIF R HOV DHAADDR.AX ; PIH.DHAADDR <~ tranifer addr (OFFSET)
BC41 26; SB 47 IB HOV AX.ESiIBX.TRANS+21 |
BC45 A3 BB2I R HOV DNAADDR*2,AX ; PIH.DHAADDR tranifer addr 1SESHENT)

BC4S 26: 8A 47 B] HOV AL.ESiIBX.UNITI j
BC4C A2 BBBB R HOV DRV,AL ; PIH.DRV <-- unit code

BC4F SB 3E BBBB E 01 CHP
1

FLOPPY DRIVES, 1 ;
BC54 75 IC JNI INTI ; Juep if a tuo drive syitee



I Single drive systee 
1 ..........................

0C54 3A 04 8B02 E CNP AL,FL FLA6S+2 Request to sue drive 7
«css A2 8802 E HOV FL_FLA6S+2,AL Update regirdless
ecsD C4 04 0008 R 80 NOV DRV,00 end use drive 0
0C42 74 BE JZ INTI Juep it the stee drive
0C44 INT0: ; else
0C44 E8 HEB R CALL PRDICH Proept disk change aessage
0C47 53 PUSH BZ
0C46 EB BBA5 R CALL HOTORCK
0C4B 5B POP BX
0C4C E4 13 IN AL.SYSSTA
BC4E AB 88 TEST AL,BB Test DISK INTERRUPT BIT
0C70 74 F2 JZ INTO Juep it no interrupt
0C72 INTI:
0C72 24: 8A 47 01 HOV AL,ESiIBX.UNIT]
0C74 B4 13 90 90 HOV AH,BPB SIZE
0C7A F4 E4 KUL AH
0C7C BE 187A R HOV SI,OFFSET BPBB
0C7F 03 F0 ADD SI,AX SI -  addr ot BPB ot selected drive

SCSI BB 44 BD HOV AI.tSI.SECPTRI
8CB4 A2 8028 R HOV sectrk,al PIH.SECTRK sectors per track

0C87 8B 44 0F HOV AX,ISI.HEADS]
BC8A C4 84 8007 R 60 HOV CYLHODE,BB PIH.CYLHODE <-- BB it 2 heads
0C8F 3C 02 CHP AL,82
0C91 74 85 JZ 1NT2

8C93 C4 04 8007 R 01 HOV CYLHODE,01 PIN.CYLHODE <-- 01 if 1 head
BC9B 1NT2:
0C9B 8B 84 HOV AX.ISI.SECSIZEI
0C9A 3D 88B8 CHP AX,BBH
0C9O BB BB HOV AL,8B N <— 00 if sector size « 128
0C9F 74 80 JZ IHT4
0CA1 INT3:
0CA1 FE CB INC AL N .. if sector size = 254
0CA3 08 DC RCR ■AH, I B2 512
0CA5 72 B7 JC INT4 03 1B24

0CA7 3C 03 CHP AL, 03 If sector size > 1824
0CA9 72 F4 JB 1NT3

then
SCAB E9 BDE4 R JHP ERR0R.7 'UHKNOHH HEDIA'
BCAE INT4:
0CAE A2 082A R HOV BYTSEC,AL PIH.BYTSEC <-- N

0CB1 8B 44 BB HOV AX,[SI.SECTORS] 1 AX <-- total nuaber of sectors
0CB4 F7 24 HUL NORD PTR [SI.SECSIZEI : » sector size in bytes

; gives total disk capacity in bytes
BBB4 8A C4 HOV AL,AH
BCBB BA E2 HOV AH,DL
0CBA Dl EB 5KR AX, 1
BCBC 01 E8 SHR AX,1- ; AX -  total disk capacity in KB

8CBE 8B 4C BF HOV CX,[SI.HEADS!
BCC1 49 DEC CX
8CC2 03 EB SHR AX,CL ; / sideness gives disk capacity per surface

0CC4 30 80CB CHP AX,208 ; Check if disk capacity per surface > 280 KB



0CC7 C6 IE 1127 R 99 KOV TPI DI,91 | PIH.TPI.DI <-- 4B tpl if beloe or equal
ICCC 76 IS JBE 1NTS |

9CCE C6 16 9127 R 91 MOV TPI.DIjBl |PIH.TPI.DI <-- 96 tpi if above
ICD! INT!: 1
ICD! 84 99 MQV AH.99 i
ICD! AB 9929 R HOV AL,SECTRK |
ICDB F7 64 9F HUL [SI.HEADS] |
ICDS 8B CB KOV CK,AI | CI <— sectors par cylinder

9CDD 26: S B 47 14 HOV AI,ES:[BX.START!) AI <-- itart uctor
ICE1 !! D2 I0R DI,DI !
ICE! F7 Fl DIV CI 1AI -  track
ICE5 42 INC DI | DI -  uctor IHS-DOS starts «ith log uctor 1)
BCE6 A2 9BIA R HOV TRACK,AL j PIH.TRACK <-- track

ICE? !A 16 9I2B R CHP
1

DL.SECTRK j Tut for iidt 1 or side 1
ICED C6 96 III? R II HOV HEAD,10 ; PIH.HEAD <~ 9
ICF2 BB 16 9IIB R HOV SECTOR,Dl ; P1H.SECTOR < - uctor
BCF6 76 BD JBE 1KT6 | Juap if side 9

0CF8 2A 16 II2B R BUB
1

DL.SECTRK ) DL -  uctor Mithin track
ICFC C6 16 III? R Bl HOV HEAD,91 g PIH.HEAD <-- 1
IDI1 8B 16 999B R HOV SECTOR,DL | PIH. SECTOR <-- uctor
IDI5 INT6: I
IDIS BE 9BFS R KOV SI,OFFSET DSKTBL) SI (— addr of diik-tablt
IDIB B4 19 HOV AH,18 |
9D9A 26: 8A 47 12 HOV AL,ES:IBI.CHD] ; AI couand codi
IDIE 9! F9 ADD SI,AI |
BD1I 9! FB ADD SI,AI ) Coiputi intry in diik-tablt
ID12 9! FB ADD SI,AI |

8D14 !C IC CHP AL,12 ! If aori than 12 couandi
1D16 76 1! JBE INT7 ) thm
BD18 E? IDD4 R JHP ERR0R.5 | 'UHKNOHN COHHAND*
IDIB INT7: 1
IDIB 26: BA 17 HOV AL.ESiIBI.CHDLENl 1
IDIE Bl 7C 92 IB CHP BYTE PTR CSI+2],IB )
9D22 74 11 JZ INT9 | Skip character divici couandi

ID24 !A 44 92 CHP
1

AL.tSI+2] | If Mrong lingth
ID27 7! 1! JAE INTB ; than
ID2? E? 9DDC R JHP ERR0R.5 •, 'BAD DRIVE REOUEST STRUCTURE LENGTH'
ID2C 1NTB: 1
ID2C FF 14 CALL CSU ; Perfori I/O packet couand

ID2E F6 96 991B R CI TEST
1

ERRBUF,8C9H ; Tut for norial teriination
ID!! 75 17 JNZ DSKERR ; Juip to disk irror routine
9D!5 INT?: 1
0D35 E? BDFF R JHP EXIT ; Juap to EXIT

9D3B CHDERR:
i
!

ID!B. SB POP AI ) Flush return address froe stack
ID!? E? IDD4 R JHP ERR0R.5 l Generate 'UNKNOWN COHHAND' error



DSKERRi0D3C
BD3C RE 06 1013 R HOV
(D4I 8B IE 8005 R MOV
1044 26: BA 47 02 HOV
0048 3C 04 CHP
8D4A 74 0A JZ
0D4C 3CI8 CUP
0D4E 74 Bi JZ
8850 3C 09 CHP
0852 74 02 JZ

8854 EB 06 JHP
0856 8SKERRB:
0056 26t C7 47 12 0800 HQV
0858 DSKERRI:
0D5C Fi Bi 0019 R 02 TEST
IDil 74 03 JZ
08i3 EB i3 90 JHP
0866 DSKERR2:
0866 Fi 8i 0818 R 08 TEST
•DiB 74 03 JZ
BDiD EB i l  90 JHP
8870 8SKERR3:
0870 Fi Bi 0018 R 80 TEST
0875 74 03 JZ
0877 EB 58 90 JHP
087A 8SKERR4:
8D7A Fi 0i 0019 R 20 TEST
B87F 74 03 JZ
8881 EB 55 90 JHP
0884 8SKERR5:
0884 Fi 0i 001B R 20 TEST
0889 75 BA JNZ
BD8B Fi Bi 001A R 10 TEST
0890 74 03 JZ
8892 EB 4C 90 JHP
0895 8SKERR5:
0895 Fi 0i 001A R 01 TEST
089A 74 03 JZ
8D9C EB 4i 90 JHP
089F DSKERR7:
B89F Fi 8i 8019 R 84 TEST
08A4 74 83 JZ
BDAi EB 40 90 JHP
BBA9 DSKERRBl
0DA9 B4 05 HOV
B8AB 22 2i 00BF R AND
08AF 88 FC 05 CHP
88B2 75 83 JHZ
B8B4 EB 3A 9B JHP
B8B7 8SKERR9:
08B7 B4 Bi HOV
B8B9 22 2i BBBF R AH8
B8B8 88 FC 0i CHP
B8CB 75 B3 JNZ
B8C2 EB 38 90 JHP
08C5 8SKERR10:
08C5 EB 31 90 JHP

I
ES,ES SAVE |
BX,BX SAVE ; Retrieve pointer to 1/0 data picket
AL,ES:CBX.CHO] | AL <-- Comnd code
AL,04 | Test if REAS
8SKERR0 ; Juep if READ
AL,8B ) Teit if BRITE
DSKERR0 | Juep if «RITE
AL,09 f Teit if VERIFY
8SKERRB i Juep if  VERIFY

SHORT DSKERRI j Juep if not READ, WRITE or VERIFY

ES:(BX.C0UNT1,B | Trinefer counter <-- 0000
I

ERREUF+1,02 ) Teit for 'WRITE PROTECTED'
DSKERR2 1
ERRQR.8 1 Juep if 'WRITE PROTECTED'

ERRBUF,0B
1
j Tut for 'DRIVE NOT READY'

DSKERR3 1
ERR0R.2 ) Juep if ‘DRIVE NOT READY'

ERRBUF,80H ; Teit for 'UNKNOWN COKHAND'
DSKERR4 1
ERRDR.3 j Juep if ‘UNKNOWN COHHAND *

ERRBUF+I,2iH
1
| Teit for 'CRC ERROR'

8SKERR5 1
ERR0R.4 ; Juip if ‘CRC ERROR'

ERRBUF,20H ! Teit for 'SEEK ERROR'
DSKERRi 1
ERRBUFe-2,10H 1 Tut for 'SEEK ERROR'
DSKERRi 1
ERROR.i 1 Juep if ‘SEEK ERROR'

ERREUF+2,01
1
; Tut for 'UHKHOBH HEDIA'

DSKERR7 1
ERR0R.7 ; Juep if 'UNKHONN HEDIA'

ERRBUF+1,84 1 Teit for 'SECTOR NOT FOUND'
8SKERRB 1
ERR0R.8 j Juip if 'SECTOR NOT FOUND'

AH.HRITSAT
1
1

AH,COHSTRel !
AH.HRITOAT 1
DSKERR9 1
ERROR.10 ; Juip if error ifter WHITE COHHAND

AH.READDAT
1
1

AH.COHSTR+l 1
AH,READDAT 1
8SKERR10 1
ERROR,11 ; Juip if error after READ COHHAND

ERR0R.12
1
i Rest becoeei 'GENERAL FAILURE'

u



I Coiion error procuring routine.
; AL contains actual error code.
I
j Error 10 = Write Protect violation.
; 1 = Unkoen unit.
; 2 « Drive not ready.
; 3 > Unknoen coeaand in I/O packet,
j 4 = ERC error.
; S = Bad drive request structure length.
; 6 = Seek error.
; 7 3  Unknoen aedia discovered.
; B * Sector not found,
; 9 3  Printer out of paper.
1 1®3  Write fault.
! II 3  Read fault.
i 12 
1

• Benin! failure.

BDCB ERROR Bl
0DCB 32CB «OR Al,AL gWrite protect violation.
8DCA EB2E JHP SHORT ERR.E1IT
IDCC ERROR li
BDCC BBB1 NOV AL, 1 jUnknoun unit.
IDCE EB 2A JHP SHORT ERR.E1IT
BDDB ERROR 2:
BDD1 BBB2 HOV AL, 2 ;0rive not ready.
SDD2 EB 24 JHP SHORT ERR.EXIT
IDD4 ERROR 3i
BDD4 SB03 HOV At,3 {Unknow coeaand in I/O packet.
BDDB EB 22 JHP SHORT ERR.EXIT
BDDB ERROR 4:
BDDB BBB4 HOV AL, 4 ;CRC error.
BDDA EB IE JHP SHORT ERR.EXIT
BDDC ERROR 5:
BDDC BBBS HOV AL,5 ;Bad drive request structure length.
BDDE EB 1A JHP SHORT ERR.EXIT
BDEI ERROR B:
BDEB BB04 HOV AL,B {Seek error.
BDE2 EB 14 JHP SHORT ERR.EXIT
BDE4 ERR0R.7I
BDE4 BB07 HOV AL ,7 jUnknonn aedia discovered.
0DE6 EB 12 JHP SHORT ERR.EXIT
BDEB ERROR 8:
BDEB BBBB HOV AL,8 {Sector not found.
BDEA EB BE JHP SHORT ERR.EXIT
BDEC ERR0R.9:
BDEC BB89 HOV AL,9 {Printer out of paper.
BDEE EB BA JHP SHORT ERR.EXIT
BDFB ERROR 10:
BDFB BBBA HOV AL, 10 {Write fault.
BDF2 EB BB JHP . SHORT ERR.EXIT
BDF4 ERROR 11:
BDF4 BBBB HOV AL, 11 {Read fault.
BDFB EBB2 JHP SHORT ERR.EXIT
BDFB ERR0R.12:
BDFB BBBC HOV AL, 12 ;6eneral failure.

I
; fal1 through to ERR.EXIT



BDFft ERR EXIT)
BDFA B4 Bl MOV AH, 1008080!!! |Sit irror and dom biti.
0DFC F9 STC •,Sit carry bit alio.
0DFD EB 02 JHP SHORT EXIT1 ;Quick «ay out.

0DFF EXITP PROC FAR !

BDFF B4 01 EXIT! HOV AH.B0BBBBB1B )Set dom bit for HSDOS.
0001 BB IE 0005 R EXITli HOV BX,BX SAVE
BESS BE IE 0005 R HOV DS,ES SAVE
0E09 B9 47 03 HÜV CBX.STATUS],AX (Save opiration coiplete and itatui.

0E0C 5B POP BX {Restore rrgiittn.
0E0D 07 POP ES
BEBE 1F POP DS
0E0F 5D POP BP
BEI B 5F POP DI
0E11 5A POP DX
BE12 59 POP CX
BEI! 5B POP AI
0E14 5E POP S1
0E15 CB RET
8E14 EXITP EHDP

o

o



ROUTINE NAHE: DSK.INIT

FUNCTION: DISK INITIALIZE

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

m i m i m H H i H i t m m i i i i i H H i m H H M H i i t H i M M H i m i m i i m m H i

I l i l H I H I f l H I l I H M I l H m m i l l i m i t H f H I K I I f l l i m i l H I H H i H i l i W I H

i
6E16
8E16 26: C6 47 8D 82

OSK INIT: 
HOV ES:IBX.HEDIA],2 ; I/O date packet <— 2 units

REID BE 1211 R HOV SI.OFFSET OREND ;
8E1E 26: 8? 77 BE HOV ES:(BX.TRANS],SI; I/O data packet <-- BREAK ADDR (OFFSET)
8E22 26: BC 4F 18 HOV ES:IBX.TRANSt2],CS ;

1
SI.OFFSET INITTAB |

<-- (SE6HENT)

8E26 BE 1876 R HOV
IE29 26: B? 77 12 HOV ESiIBX.COUNT],SI; I/O data packet <— Pointer to
8E2D 26: BC 4F 14 HOV ESiIBX.STARTl.CS; BPB array

8E31 AB 8888 E HOV AL.FL.OUT.RETRIES ;
8EJ4 A2 0820 R HOV RETRIES,AL ; Set retry counter

8E37 C7 86 8888 E BI8I HOV
1

FLTAB,B1BIH | Set flags in coeion area
BE3D C6 86 8BBB E BB HOV BYTE PTR FL.FLABS,B8 |!
BE42 C6 B6 8881 E 88 HOV BYTE PTR FL_FLA6S+1,88 ;

I
| Set shorteit HLT to iiprove the perforiance

8E47 C6 86 888E R 83 HOV
1

C0KSTR,B3 ; COHHAND STRINB < - LENBTH 3
8E4C C6 86 BBBF R 83 HOV CDM5TR+1,SPECIFY; <-- SPECIFY COHHAND
8E51 C6 86 8818 R D6 HOV CONSTR+2.BDfiH ; <-- STEPPINB RATE 6 HUT
8ES6 C6 B6 8B11 R 82 HOV COHSTR+3,02 ; <-- HLT l  NO

8E5B EB 8B78 R CALL
)

XWAIT j Send COHHAND STRINB to FDC

BE5E C6 86 BB18 R 88 HOV
f

ERRBUF,00 ; Set noraal teraination
8E63 C3 RET 1



tiiHHHH HiH HHHiHHHttHHHHH HHHHHH HHHHHH HHtitHHH

«H Hiitm H H H iittH H H H tiH H H tH IH H tiH attH H H H H H H H H H H tH

«H taH ltiH llilH X H H H iiKH H H H H H H tH H iH H H H H H H H H ttH H ia

ROUTINE NAHE: HEDIAC

FUNCTION: HEDIA CHECK

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

m iflitllitlH titiH H H taitlH ttttlilH H iH H H H H H H H H H U H titH H H

IH tiiflilK H ia a H liH H iH lH IlH H lH H tH H H H IiH itttH liia tH H H H t

OEM HEDIAC: i
BEA4 OB 3E 0008 E 01 CHP FLOPPY DRIVES,1 j
8E69 74 BA JZ HEDIACl | Juop it i  single drive systea

BEAB E4 13 IN AL.SYSSTA ;
DEAD AS BB TEST AL,BB ; Test DISK INTERRUPT BIT
DEAF 74 BA JZ HEDIAC2 | Jusp if no interrupt
8E7I HEDIAC1: I
0E71 C7 BA BBBB E B1B1 HOV FLTAB,B1B1H j Set interrupt fligs for both units
BE77 HEDIAC2: !
0E77 CA BA BB1S R BB HOV ERRBUF,BB ; Set norail tereimtion

8E7C BE BBBB E HOV SI .OFFSET FLTAB ’j SI <-- flddr of FLAB TABLE
0E7F B4 BB HOV AH,08 :
BEB1 AB BBBB R HOV AL,DRV | AX <-- Unit code
BEB4 B3 FB ADD SI,AX | Coepute entry in FLAB TABLE

flEBA BB 3C BB CHP BYTE PTR CSI],0 j Check if interrupt flig is set for that unit
BE09 74 B9 JZ HEDIAC3 i Juep if not set

BEBB CA B4 BB HOV BYTE PTR ISII,0 j Reset interrupt flig
0E0E 2A: CA 47 BE BB HOV BYTE PTR ES:IBX.TRANS],BB ; I/O data picket < - don't knoN
BE93 C3 RET s
0E94 HEDIAC3: I
0E94 2A: CA 47 BE B1 HOV BYTE PTR ES:IBX.TRANS],B1 ; I/O diti picket <~ not chmged
BE99 C3 RET >



« H H H IiH H H Iia tI liH ftm m tH H H tiH H H H ftiIH tftm m tm H tH ttH tf»
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ROUTINE NAHE: BET.BPB

FUNCTIONS Get BPB (BIOS PARAHETER BLOC

ENTRY VIAs CALL

ENTRY CONDITIONS! DRV variable i i  lit

EXIT VIAs RETURN

EXIT CONDITIONS! SOHE DISK VARIABLES ARE SET 
STATUS (returned in ERRBUF)

i i i a i H « i i a H i « H a i i H H a a
H « » a a a » i m m a i i i i i > i » » t «
I I H ii l l l f iH H H H I f l f l t l l l i l f

H ia H H iiH » « » > i iH » a f» ia » H < H tu « iH ita  
f f lH H I I I f  I f H ilf  H iH H ilH H IH iH f H ilf  H f

0E9A ECs 1 Entry countir
BE9A 9B OB 9BH 1
0E9B 6ET.BPB! ; Fill PIN viriiAIii to riid BOOT SECTOR

0E9B CA BE BI27 R 10 NOV TPI 01,00
f
; Pin.TPI DI <~ 48 tpi disk

IEAB CA BA BBB7 R BB NOV CYLHODE,00 j PIN.CYLINDER NODE <-- BB
i PIH.DRV already lit

0EA5 CA BA BBB9 R BB HOV HEAD,00 | PIH.NEAD <-- Bl
IEAA CA BA ABBA R BB HOV TRACK,BB | PIN.TRACK <-- BB
BEAF CA BA BIBB R 01 HOV SECTOR,01 ; PIN.SECTOR <-- lit phy • 0th lag
IEB< C7 BA BBBC R BBB1 HOV SECCNT.BBB1 1 PIH.SECCNT <— am motor

j DHA ADDRESS of icritch buffer already lit

1EBA EB BB2E R CALL DREAD
I
I Riad BOOT SECTOR

BEBD FA BA BBIB R CB TEST ERRBUF,BCBH
i
j Tast Tor noraal teraination

BEC2 74 1A JZ GETBPB1 ; Jssip if norul teraination

BEC4 FE BA BESÄ R INC BYTE PTR EC
I
I

IECB FE BA BB2A R INC BYTSEC 1
BECC BB 2A BB2A R B3 AND BYTSEC,03 i BYTSEC <-- nixt motor size

BED1 SB 3E BESÄ R 94 CHP
i

BYTE PTR EC.94H ) Haiiaua of 4 attiipts (BYTSEC ■ 1, 1, 2, 3)
IED6 72 C3 JB 6ET.BPB ; Juip to try again
BEDB CA BA BE9A R 9B HOV BYTE PTR EC,90H l i lu  r i l l t  EC
IEDD C3 RET 1 ind return



EETBPBliBEBE
BEDE CE BE 8E9A R 98 MOV BYTE PTR ECt9BH ; Reset EC
8EE3 EE BE B8B3 R MOV ES,ES SAVE j
IEE7 BB IE BBB5 R MOV BZ,BZ SAVE i
BEEB 8B 3E BB1F R HOV SI,OHAABDR j
BEEF S3 CE BB ABB SI.ll i Sl <-- scratch BUFFER.BPB

BEF2 B4 13 9B 9B MOV
1

AH.BPB SIZE j
BEF6 26! BA 47 81 HOV AL,ES:FbZ.UHIT] ;
0EFA FE E4 MUL AH |
BEFC BF 1B7A R MOV BI,OFFSET BPBB |
BEFF B3 FE ABB BI,AZ ; DI <~ BUFFER AREA for BPB of selected DRIVE
BFB1 57 PUSH DI i Save addr of BUFFER AREA

i
! Update I/O data picket

BFB2 2E: 99 7F 12 HOV ES: (BZ. COUNT],Dh <-- BPB POINTER
IFBE 2Ei 9C 4F 14 HOV ESiCBZ.COUNT+23,CS| <-- CODE SEBHEHT

BFBfl IE PUSH
1

DS |
BFBB B7 POP ES i ES <-- DS
BFBC Al BB21 R HOV AZ.DKAADDR+2 j
BFBF BE BB HOV DS,AZ ; DS <-- scratch BUFFER SEBHENT

BF11 FC CLB
1
1increaenting

BF12 B9 BB13 9B HOV CZ,BPB_SIZE | Length of (extended) BPB
BF1E F37 A4 REP HOVSB i Hove BPB froe scratch BUFFER into BUFFER AREA
BF1B BE PUSH ES i
BF19 1F POP DS ; DS < - ES

BB1 BF1A 5E POP SI ; Restore addr of BUFFER AREA
BF1B SB 44 BB HOV AZ,KORD PTR [SI.SECTORS] : AZ <-- total nueber of itctori
BF1E BB CB OR AZ,AZ i Check if no BPB in BOOT SECTOR (IBH -  Formte)
BF2B 75 B3 jnz EETBPB2 ;

BF22 E9 BFF7 R JHP
1

EETBPB1B : If so, jusp to determine BPB by FAT-ID
BF25 SETBPB2! 1
BF25 SA 44 BA HOV AL,BYTE PTR [SI.HEOIAID] j AL <-• udii deicriptor byti
BF2B 3C FB CHP ALjBFBH :
8F2A 73 S3 JHB EETBPB3 ;

BF2C E9 BFF7 R JHP
I

EETBPB1B ; Juep if unknowi eedia descriptor (CPH - Foreats)
BF2F BETBPB3: i
8F2F 3C FC CHP AL.BFCH ;
BF31 74 BE JZ BETBPB4 ] Juap if single sided NCR -  Foraat
BF33 3C FE CHP AL.8FEH i
BF35 74 02 JZ EETBPB4 | Juep if single sided NCR -  Foraat
BF37 EB 85 JHP SHORT EETBPB5 ;
BF39 EETBPB4; i
BF39 C7 44 BF 8081 HOV HORB PTR [SI.HEADS],BBB1 : HEADS <-- 1 if single sided NCR -  Foreat
BF3E EETBPB5: 1
BF3E BE BE 8883 R HOV ES,ES SAVE |
8F42 BB IE BBB5 R HOV BZ,BZ_SAVE | Updato I/O data picket
BF44 2Et BB 47 BD HOV ES![BZ.HEDIA],AL) <— eedia descriptor

n

o



0F4A CETBP84: jt tpi deteriimtion oi drive

0F4A 80 38 0000 E 00 CNF
i1 -------------------------------------

BYTE PTR FL FLAGS.flfl t*
8F4F 74 07 J2 BET8PB7 |t Juip to set TPI DR
0F51 A0 0001 E HQV AL,FL FLA6S+1 ;< elie
IF54 A2 0024 8 MOV TPI.DR.AL jt PIH.TPI DR <-- value froi coaaon area
0F57 C3 RET jt and return
0F58 EETBPB7I i*

jt 1) Check if tpi frm drive 4 disk are equal

0F58 C4 04 0024 R 01 NOV TPI_DR,01
1* ............................. ........*»••••..............
jt  P1N.TPI DR <-- 94 tpi

0F5D C4 04 0027 R 01 MOV TPI.01,01 jt PIN.TPI DI < - 94 tpi
jt P1N.CVLN0DE already set
;< PIN.DRV already set

0F42 C0 04 000A 8 02 NOV TRACK,62 jt PIN.TRACK <-- 2
BF47 C4 04 0B0B R 01 NOV SECTOR,01 jt PIN.SECTOR <-- 1
0F4C C7 04 000C R 0001 NOV SECCNT,BB01 jt PIN.SECCHT <-- one sector

jt P1N.DNAADDR already set

IF72 E8 082E R CALL DREAD
1*
j* Try to read

0F75 F4 04 0018 R C0 TEST ERRBUF,0C0H
j*

Test for noraal tereination
IF7fl 74 20 JZ EETBPBB ;t Juip if  tpi froi drive k disk are equal

jt eise
)» try Kith other tpi variables 
i»
I» 2) Check it 48 tpi disk in 94 tpi drive
1* .......................................................
jt PIH.TPI DR <-- 94 tpi already set

8F7C C4 04 0027 R 00 NOV TPI.DI,80 |f PIH.TPI DI <-- 48 tpi 
jt P1H.CYLH0DE already set 
jt PIN.DRV already set 
jt PIN.TRACK already set 
jt PIN.SECTOR already set

0F81 C7 84 000C R 0001 NOV SECCNT,8001 jt PIN.SECCHT < - one sector 
jt P1N.DHAADDR already set

8F87 EB 0B2E R CALL DREAD
1*
)* Try to read

SF8A F6 04 0018 R CO TEST ERRBUF,BC8H
i*
)4 Test Tor noraal teraination

0FBF 74 44 JZ BET8PB9 jt Juap if 4B tpi disk in 94 tpi drive 
jt else

0F91 C4 04 0018 R 40 NOV BVTE PTR ERRBUF,40H jt 'UNKNOHN MEDIA'
0F96 C4 04 881A R 01 NOV BYTE PTR ERRBUF+2,01 jt and
0F9B C3 RET jt return



0F9C 6ETBPB8: j» deteraine tpi of drivi froi disk capacity

BF9C 8E 86 8883 R MOV ES,ES SAVE ;«
8FA0 BB IE 8B85 R «09 BI,Bl SAVE ;<
BFA4 26: BB 77 12 MOV SI,ES:tBX.COUNTIfl SI <-- addr of BPB

0FAB BB 44 BB MOV
1*

AK,tSI.SECTORS] ;« AI <— total nueber of sectors
(FAB F7 24 MUL WORD PTR CSI.SECSIZEI )< aultiplied with lector she in bytes 

;< gives total disk capacity in bytes
0FAD BA C4 MV AL,AH ;<
BFAF BA E2 MOV AH,DL ;«
BFB1 Bl E8 SKR AX,1 i*
BFB3 Dl EB SHR AX,1 ;< AI -  total disk capacity in KB

0FBS BB 4C BF MV Cl,[SI.HEADS] !*
IFBB 49 DEC Cl |<
8FB9 83 EB SNR AI,CL ;» / sideness gives disk capacity per surface

BFBB 3D BBC8 CMP AX,2Bf) ;* Check if disk capacity per surface > 200 KB
BFBE 77 15 JA GETBPB9 ;< Let variables unchanged (96 tpi) if above

BFCB C6 86 8B26 R 88 MV
1*

TPI DR)SB PIH.TPI DR <~ 48 tpi if below o r  equal
8FC5 C6 B6 8827 R 88 MOV TPI.D1,BB ;< P1H.TPIJH <-- 48 tpi if belos or equal

BFCA C6 86 8881 E 88 MV BYTE PTR FL_FLA6S*I,88 ;t Set 4B tpi drive in coeeon area
BFCF C6 B6 0B0B E FF MOV BYTE PTR FL_FLA6S,BFFH |l Set flag
BFD4 C3 RET 1*
BFD5 GETBPB9: i‘

;» Specify other stepping rate for 96 tpi drive

BFDS C6 86 888E R B3 MV C0HSTR,B3 i» COMMAND STRING <-- LENGTH 3
BFDA C6 86 8BBF R 83 MOV COHBTR+1,SPECIFY |f < - SPECIFY COMMAND
BFDF C6 86 8818 R E6 MV C0KSTR+2,BE6H )• <-- STEPPING RATE 1 HUT
8FE4 C6 86 8811 R 82 MV CDNSTRf-3,82 (» <-- HLT l  HD

BFE9 EB 8B78 R CALL XNAIT js Send COMMAND STRING to FDC

SFEC C6 86 8881 E 81 MOV
1*

BYTE PTR PL FLAGS+1,01 ;» Set 96 tpi drive in coaion aria
IFF1 C6 86 8888 E FF MV BYTE PTR FL_FLAS5,BFFH |* Set flag
0FF6 C3 RET 1*

BFF7 6ETBPB1B: ; Fill PIH variables to read 1st FAT

; PIH.CYLINDER MDE <-- already set 
i PIH.DRV already set 
1 PIH.HEAD <-- already set 
1 PIN.TRACK <-- already set

8FF7 C6 86 8B8B R 82 MV SECTOR,B2 | PIH.SECTOR <-- 2nd phy • 1st log
BFFC C7 B6 88BC R BBB1 MOV SECCHT,BBB1 ) PIH.SECCNT <-- one sector

; DHA ADDRESS of scratch buffer already set

1882 EB 8B2E R CALL
I

DREAD ) Read lit FAT sector

1885 F6 B6 881B R C8 TEST
f

ERRBUFt6C0H ; Tut for noreal tenination
1BIA 74 81 1 1 GETBPBll ; Juep if noreal teraination
188C C3 RET 1 else return

o



1880 BETBPBlli 1
18BD BB 3E B0IF R MV ' DI,0HAAD0R |
1811 BE 86 8B21 R HOV ES,D(1AADDR+2 j ES:DI <-- icntch buffer iddriu
1815 26s BA B5 MV AL,ESItDll | AL <— udia ducriptor byte Froi FAT

1B1B BE 10FF B HOV
1

SI,OFFSET F9BB8 ; SI <-- Pointer to BPB
181B 3A 44 BA CUP AL,CSI.REDIA1D] j Coipiri udia ducriptor« in FAT l  BPB
181E 74 32 JZ BETBPB12 | Juip if equil

182B BE 10EC R HOV SI,OFFSET FB728 ’ SI <-- Pointer to BPB
1823 3A 44 0A CUP AL,CSI.KED1AIO] | Coepire eedii ducriptor« in FAT 6 BPB
1826 74 2A JZ BETBPB12 | Juip if equil

1828 BE 1BD9 R HOV SI,OFFSET FC188 ; SI <-- Pointer to BPB
182B 3A 44 BA CRP AL,CSI.REDIAID] ; Coipire eedii ducriptor« in FAT l  BPB
1B2E 74 22 JZ BETBPBI2 | Juip if equil

1838 BE 18C6 R HOV
1

SI,OFFSET FD368 | SI <-- Pointer to BPB
1833 3A 44 BA CRP AL.ISI.HEDIAIDJ j Coipire iid ii ducriptor« in FAT 6 BPB
1836 74 1A JZ 6ETBPB12 | Juip if equil

183B BE 10B3 R HOV
1

SI,OFFSET FE168 | SI < - Pointer to BPB
183B 3A 44 8A CRP AL,1SI.REDIAID] ; Coipire ledii descriptor« in FAT l  BPB
183E 74 12 JZ SETBPB12 i Juip if tquil

184B BE 1BA0 R RBV
1

SI,OFFSET FF32B ; SI <-- Pointer to BPB
1843 3A 44 0A CRP AL.ESI.REDIAID] | Coipire ledia ducriptor« in FAT t BPB
1B46 .74 BA JZ 6ETBPB12 | Juip if equil

184B C6 86 8B1B R 48 ROV BYTE PTR ERRBUF.48H |
1B4D C6 86 B0IA R 81 ROV BYTE PTR ERRBUF+2,81 j Ko ntch -  generite ‘UNKHOKH MEDIA'
1852 GETBPBI2: 1
1852 BE 06 8003 R RBV ES,ES SAVE ;
1B56 BB IE 8085 R HOV BI,BZ SAVE | Updite I/O diti pickit
1B5A 26s BB 47 BB HOV ES:EBX.HEDIA],AL| udia ducriptor

1B5E 26s BB 7F 12 HOV DI,ES|EBX.COUNT]) DI <-- BUFFER AREA for BPB of lelictid i
1862 IE PUSH DS ;
1863 87 POP ES i ES < - DS

1864 FC CLO
1
i incrmnting

1865 B? 8813 90 MV CI,BPB_SIZE j Length of (eitindid) BPB
186? F3/ A4 REP ROVSB 1Rove BPB into BUFFER AREA

186B F6 B6 881B R C0 TEST
1

ERRBUF.0C0H j Tut for noreil termination
1070 74 81 JZ BETBPB13 ) Juip if noreil termination
1872 C3 RET 1else return
1873 6ETBPB13S 1
1873 E9 0F4A R JHP 6ETBPB6 ; Juip to determine tpi of drive



J
; HHHHHM HiHHHHHHHtHHHHt 

; «»» BPB'l (BIOS PARAMETER BLOCKS) »»»

j

1076 IHITTAB: ;
1076 10FF R DK F98BB
1078 10FF R DK F9B0B

« 107A BPB.START EOU

1B7A BPB0:

107A 0200 DK 512
I07C 02 DB 2
107D 0001 DK 1
I07F 02 DB 2
1080 0070 UK 7*16
1BB2 02D0 DK 2*40*9
1084 FD DB BFDH
1BBS 0002 DK 2
1087 0B0V DK 9
IBB? BBB2 DK 2
103B 0000 DK 0

= 0013 BPB.SIZE EQU

1BSD BPB1:

10BD B200 DK 512
1BBF 02 DB 2
1B9B 0081 DK 1
1B92 02 DB 2
1093 0070 DK 7*16
1095 02D0 DK 2*4B*9
1097 FD DB BFDH
109B 0002 DK 2
109A 00B? DK 9
109C 0002 DK 2
1B9E 0000 DK 0

1BA0
1BAB 0200

FF320:
DK 512

10A2 02 DB 2
IBA3 8001 DK 1
1BA5 82 DB 2
1BA6 0B70 DK 7*16
IBAB 02B0 DK 2<40*B
1BAA FF DB 0FFH
IBAB 0001 DK 1
1BAD 0000 DK 8
1BAF 0002 DK ■2
1BB1 0000 DK 8

f

I
; BUFFER AREA lor BPB of DRIVE 0 
| luith default values for initialisation)
f
; Sector size
I Sectors per allocation unit 
; Kuaber of reserved sectors 
; Kuaber of FATs 
j Hueber of directory entries 
I Total nueber of sectors 
; Media byte 
i Sectors for one FAT 
; Extension: Sectors per track 
; Extension: Kuaber of heads 
; Extension: Kuaber of hidden sectors

I-BPB.START
I
j BUFFER AREA for BPB of DRIVE 1
; (with default values for initialisation)
i
; Sector size
; Sectors per allocation unit 
; Kuaber of reserved sectors 
i Kuaber of FATs 
; Kuaber of directory entries 
; Total nuaber of sectors 
j Media byte 
i Sectors for one FAT 
; Extension: Sectors per track 
; Extension: Kuaber of heads 
; Extension: Hupber of hidden sectors

Sector size
Sectors per allocation unit
Kuaber of reserved sectors
Kuaber of FATs
Nuaber of directory entries
Total nuaber of sectors
Media byte
Sectors for one FAT
Extension: Sectors per track
Extension: Kuaber of heads
Extension: Kuaber of hidden sectors



1163
1063 1266

FE161)
DM 512

l i e s 11 68 1
1166 1111 6H 1
1168 12 6B 2
1169 1141 6M 4*16
11BB 1141 DM 40*8
11BD FE 6B 0FEH
116E 1111 DM 1
11» 1118 DM 8
1IC2 8111 DM 1
1BC4 1111 DM 1
11C6
11C6 1211

FD361I
DM 512

11CB 12 68 2
10C9 m i DM I
n e e 12 DB 2
1BCC 1171 DM 7*16
11CE 1261 DM 2*41*9
1161 F6 68 1FDH
1161 1112 DM 2
1163 1119 DM 9
1165 1182 DM 2
1167 nee DM 1
1169
1169 1211

FC181I
DM 512

116B 11 DB 1
u s e m i DM 1
116E 12 DB 2
116F 1648 DM 4*16
11E1 1168 DM 41*9
18E3 FC DB DFCH
11E4 1112 DM 2
11E6 1119 DM 9
11E6 m i DM 1
11EA m i DM B
I1EC
11EC 1211

FD721I
DM 512

I1EE 14 DB 4
10EF 8111 DM 1
11F1 12 DB 2
11F2 1878 DM 7*16
11F4 15A1 OM 2*81*9
11F6 FB DB 1FBH
18F7 1112 DM 2
11F9 IBB9 DM 9
11FB 8112 DM 2
16F6 11BB DM B
1IFF
11FF 8411

F9BIB:
DM 1124

1111 12 DB 2
1112 1111 DM 1
1114 12 DB 2
1165 11AB DM 5*32
1117 1321 DM 2*BB*5
1119 F9 DB 8F9H
111A m i DM 1
m e 1185 OM 5
111E 1182 DM 2
m e 8111 DM 1

I
I Sictor fixt
I Sictor« pir allocation unit 
I Nuibir of rmrvid «ector«
| Nuibir of FATi 
I Kuibir of dinctory intrii«
I Totil nuibir of nctori 
I Hidia byti 
I Sictor« for om FAI 
I Extimioni Sictor« pir track 
I Extimioni Nuibir of hiid«
I Extimioni Nuibir of hiddtn «ictor«
I
i Sictor «izi
; Sector« pir allocation unit 
I Nuibir of rmrvid «ictor«
; Nuibir of FAT«
I Nuibir of dirictory intrin 
I Total nuibir of uctori 
I Hidia byti 
I Sictor« for om FAT 
I Extimioni Sictori pir track 
j Extimioni Nuibir of hiad«
; Extimioni Nuibir of hiddtn sictor«
I
I Sictor « in
I Sictor« pir allocation unit 
I Nuibir of rmrvid «ictor«
) Nuibir of FATi 
I Nuibir of dirictory intrin 
I Total nuibir of «ictor«
; Hidia byti 
I Sictor« for om FAT 
I Extimioni Sictori pir track 
I Extimioni Nuibir of hiad«
; Extimioni Nuibir of hiddtn «ictori
I
I Sictor liz i
I Sictori pir allocation unit 
I Nuibir of rmrvid uctori
I Nuibir of FAT«
; Nuibir of dirictory intrin 
) Total nuibir of uctori 
I Nidia byti 
; Sictori for oni FAT 
I Extimioni Sictori pir track 
; Extimioni Nuibir of hiadi
; Extimioni Nuibir of hiddin sectors
I
; Sector size
; Sectors per allocation unit 
I Nuibir of rmrvid uctori
I Nuibir of FATi
; Nuibir of dirictory intriu 
I Total nuibir of uctori 
; Nidia byte 
j Sectors for one FAT 
; Extimioni Sictori par track 
; Extimioni Nuibir of head«
; Extimioni Nuibir of hidden sectors



JfH H H H tH H iH H iH IH H H tH H m H H H H tlH IH tm fltlilH IH im iiH H t

IIH IfllH H IH H H iliH iH llIH H H H H H H H tfH H H H H H IlH H H H tH H il»

I

j ROUTINE NAHE: DVERIFY
I
I
I FUNCTION: WRITE with verify
I

: ENTRY VIA: CALL

; ENTRY CONDITIONS: Folloxing variablei in  lit:
; TPI.DR, TPI DI, DYTSEC, CYLHODE, DRV, HEAD, TRACK,
; SECTOR, SECCNT (Nuiber of nctoril, SECTRK,
i and DKAADDR (SESHENT and OFFSET)
I
; EXIT VIA: RETURN
i

I EXIT CONDITIONS: STATUS (returned in ERRBUF)
1
I
JflHHiHHHHHHIHfHlfHHHHIlfHIHHHHHHHHHHHHHHffHflH» 

; iHIH titH H IiH H  tHHHHilf Hit BH HHHiftiHHHHHHHHHHHf Hilft 

;HH HHHBH HHBBfH H H H tH BH BH BH H H H H H H BH H H H H H BH H

I
1112 DVERIFY: 1
1112 SA 26 BOB? R HOV AH,HEAD ; Save PIH.HEAD
1116 AB BBBA R HOV AL,TRACK ; PIH.TRACK
111? 5B PUSH AX 1
111A BA 26 BBBB R HOV AH,SECTOR i PIH.SECTOR
1 HE SB PUSH AX 1
IMF Al BBBC R HOV AX,SECCNT ; PIH.SECCNT variables to READ
1122 58 PUSH AX 1 after WRITE

1123 EB B037 R CALL DMRITE • Do I on level WRITE DATA

1126 5S POP AX
!
1

1127 A3 BBBC R HOV SECCNT,AX ; Reatore PIH.SECCNT
112A 5B POP AX 1
1120 BB 26 BBBB R HOV SECTOR,AH | PIH.SECTOR
I12F 5B POP AX 1
1130 A2 BBBA R HOV TRACK,AL j PIH.TRACK
1133 88 26 BBB? R HOV HEAD,AH i PIH.HEAD variables to READ

; after WRITE

1137 F6 B6 BB1B R CB TEST ERRBUF,BCBH
1
; Test for nonal termination

113C 74 01 3 1 DVERB ; Juap if noreal termination 
; else

113E C3 RET ; return



113F DVERBi 1
j Fill PIN variables to READ alter WRITE

113F C7 05 001F 8 1 IAA R MOV
1

DHAADDR,OFFSET BYTEBUF ; OKAADDR <~ OFFSET
1145 8C 0E 0021 R MOV DHAADDRt2,CS i <-- SE6HENT
1149 C7 05 0023 R 0001 MOV DHALENB,0001 1 DHALEN6 <— 1 byte transfer
114F C5 05 0025 R 47 MOV DHAFUNC,DHANRT ; DHAFUNC < - BRITE OHA COMMAND
1154 DVERls 1
1154 Bl 05 MOV CL,READDAT ; CL <-- READ DATA COHKAND
1155 EB 0AE2 R CALL SETUPS ; Set up COHHAND STR1NB and OHA
1159 EB BB70 R CALL WAIT ; Send COHHAND STR1NB to FDC
115C EB 0B8E R CALL 6ETBYT | Set STATUS BYTES

115F F5 05 0018 R C0 TEST ERRBUF,0C0H
1
; Test Tor norial termination

1154 74 04 JZ 0VER2 ; Juap if noraal teraination

1155 58 POP AZ
1
) Flush return addr fro* stack

1157 E9 0BF0 R JMP ERROR 10 | 6enerate 'WRITE FAULT' error
1I5A DVEB2I 1
115A FF 8E 000C R DEC SECCNT i Decreaent sector counter
115E 75 01 JNZ BVER3 ; Juap if another I/O is necessary
1170 C3 RET ; else return if I/O is coaplete
1171 DVER3I 1
1171 AB 00BB R MOV AL,SECTOR 1
1174 3A 05 0028 R CMP AL,SECTRK ; Check if next sector fits in track
1170 74 B5 JZ DVER4 ; Juap if not

117A FE 05 000B R INC SECTOR
)
; Increment SECTOR (next sector Tits in track)

117E EB D4 JHP 0VER1 i
1180 DVER4: »
1180 C5 05 B00B R 01 MOV SECTOR,1 ; Set SECTOR to begin of track

1185 BB 3E 0007 R BB CHP CVLHDDE.B
I
1 Check if double sided disk

USA 74 05 JZ OVERS ; Juep if double sided

; Single sided

118C FE 05000A R INC TRACK ; Increaent TRACK
1190 EB C2 JHP DVER1 s
1192 DVER5: g Double sided

1192 80 3E 0009 R 00 CHP HEAD ,0
>
)

1197 75 05 JNZ DVER5 ; If HEAD 0
1199 FE 050009 R INC HEAD g then set HEAD 1
119D EB B5 JHP DVER1 i
119F DVER5I | else
119F C5 05 0009 R 00 HOV HEAD,0 ; set HEAD 0
I1A4 FE 05000A R INC TRACK ; and increaent TRACK
11 A3 EB AA JHP DVER1 0

i

11AA BYTEBUF:
1
1

I1AA ?? OB ? ; BYTE BUFFER to detect CRC errors



ROUTINE NAHE: PRD1CH

; FUNCTION: PRDNPT DISK CHANCE HESSAEE FOR SINCLE DRIVE SYSTEMS

; ENTRY VIA: CALL
I
I
| ENTRY CONDITIONS: DRV variable is set
1

EXIT VIA: RETURN

- BflBD 
« BBBA ' 
= BB24

11 AB ODOA
HAD 4? 6E 73 65 72 74

20 64 69 73 6B 65
74 74 6520 66 6F
72 20 64 72 69 76
65 20 24

11C8 3A 20 61 6E 64 20
73 74 72 69 6B65
00 OA

11DS 61 6E 79 20 6B65
79 2B77 60 65 6E
20 72 65 61 64 79
ODOA 24

I
; EXIT CONDITIONS: NONE

CR ESU ODH Carriage return
LF ESU OAH Line feed
HSSEND ESU 24H Hessage end

PROHPTI DB CR,LF
DB 'Insert diskette for drive ' ,MSSEHD

PR0HPT2 DB and strike*,CR,LF

DB 'any Ley «hen ready',CR,LF,HSCEND



HEB PRDICHi 1
HEB BE HAB R HOV SI,OFFSET PROHPT1 j
HEE EB 1206 R CALL DISP I Display PR0HPT1

11F1 A0 0002 E KQV AL,FL FLAES+2
1
1

HF4 04 41 ADD AL,'A' 1
11F6 CD 29 IKT 29N | Display drivs letter

1IF8 BE 11C8 R HOV SI,OFFSET PR0NPT2 |
11FB EB 1206 R CALL DISP 1 Display PR0HPT2

11FE EB B0BB E CALL KBD.FL
1
1 Flush keyboard

1201 B4 00 HOV AH,00
1
1

1203 CD 16 INT 16H j Read keyboard

1205 C3 RET
1
1
1

120& DISPi
1
1

1206 FC CLD 1 lncreaenting
1207 DISPI1 1
1207 AC LODS BYTE PTR ESI] 1 Bet nest character
120B 3C 24 CUP AL,HSEEND 1
I20A 74 B4 JZ DISP2 ; Exit if eessage end

; else
120C CD 29 INT 29H ; display character
120E EB F7 JHP SHORT DISPI 1
1210 DISP2: 1
1210 C3 RET 1

1211 DRENDt j End of driver

1211 CSEB EHDS
ENO



Structures and records:

K m  Width I fields
Shift Width Mask Initial

DPS............................. . . . . BB13 BBBB

OSECSIZE....................
ALLOC.......................

............ BBBB

............ BBB2
RESSEC .................... ............ B803
FATS....................... ............ BBB5
NA1DIR .................... ............ BBBB
SECTORS.................... ............ BBBB
HEDIAID.................... ............ BBBA
FATSEC .................... ............ BBBB
SECPTR .................... ............ BBBD
HEADS....................... ............ BBBF
HIDSEC .................... ............ BBI1

I0DAT.......................... . . . . BBli BBBA
CHDLEK .................... ............ BBBB
UNIT....................... ............ BBB1
CUD.......................... ............ 0002
STATUS .................... . . . . .  BBB3
HEDIA....................... ............ BBBD
TRAHS....................... ............ BBBE
COUNT....................... ............ B812
START....................... ............ BBU

Segeents and groups:

N a n Size align coabine class o
CSE6.......................... . . . . 1211 PARA PUBLIC 'CODE'

Syebols:

H a i e Type Value Attr

BANK.......................... BBEB
BPBB.......................... . . . .  L HEAR 1B7A CSES
BPB1.......................... . . . .  L NEAR IBBD CSE6
BPB SIZE .................... . . . .  Nueber BB13
BPB START.................... . . . .  E HEAR 1B7A CSES
Bt SAVE....................... . . . .  L WORD BBB5 CSES
8YTEBUF....................... . . . .  L HEAR 11AA CSE6
BVTSEC ....................... . . . .  L BYTE SB2A CSES
CHDERR ....................... . . . .  L NEAR 0D3B CSES
COAO.......................... . . . .  Hunber 8B26
COHSTR ....................... . . . .  L BYTE BBBE CSES
C0HFI6 FLASS .............. . . . .  V HORD BBBB CSE6 External
COTC.......................... . . . .  Hueber BB27
CR............................. . . . .  Hueber BBBD
CYLHODE....................... . . . .  L BYTE BSB7 CSE6
DCOHD.......................... . . . . Hueber BB51
DENSITY....................... . . . .  L BYTE BB29 CSES ( )
DFDRHAT....................... . . . .  L HEAR BAC3 CSES v _ y
DISP.......................... . . . .  L NEAR 1206 CSES
DISP1.......................... . . . .  L NEAR 12B7 CSES
DISP2.......................... . . . .  L HEAR 1210 CSE6
DMA............................. . . . .  L NEAR BBB7 CSES
DHAADDR....................... . . . .  L HORD BB1F CSE6
DHAFUNC....................... . . . .  L BYTE BB2S CSES



DHALEN6......................   L KORD 0823 CSES
DNAHB..................................... Nuibir BB2A
C H m ..................................... Nuibtr 8823
DHAREAD.................................. Nuibir Bi 48
DKAHRT.................................. Nuibir 0047
DREAD....................................  L  NEAR I82E CSES
DREADID.................................. L NEAR BABF CSE6
DREND..................................... L NEAR 1211 CSEG 61obil
BREST..................................... L  NEAR 8A2C CSEG
DREST1.................................. L NEAR 0A2E CSES
DREST2.................................. L NEAR 0A42 CSE6
0REST3.................................. L  NEAR BA57 CSES
DRV.......................................  L BYTE 8888 CSEG
DSEEK..................................... L NEAR BASS CSES
OSEEKi.................................. L NEAR 0A7F CSES
DSEEK2.................................. L NEAR BASS CSES
DSIS..................................... L NEAR 0AB2 CSE6
OSKERR.................................. L  NEAR BD3C CSES
DSKERRB.................................. L NEAR 8D5S CSES
DSKERR1.................................. L NEAR (DSC CSE6
OSKERRI0...............................  L NEAR BDCS CSES
DSKERR2.................................. L NEAR 8066 CSEG
DSKERR3.................................. L NEAR BD78 CSEG
DSKERR4.................................. L NEAR 0D7A CSES
DSKERRS.................................. L NEAR 8D84 CSEG
DSKERR6.................................. L NEAR BOBS CSES
OSKERR7.................................. L NEAR (DBF CSES
DSKERRS.................................. L NEAR 0DAB CSES
DSKERRB.................................. L NEAR BDB7 CSES
DSKTBL.................................. L NEAR DBFS CSES
DSK INIT..............................   L NEAR 8E1S CSES
DSK INT.................................. L NEAR 8C1C CSE6 Global
DSTÄT..................................... Nuibir 1138
DVER0..................................... L NEAR 113F CSE6
DVER1..................................... L NEAR 1154 CSE6
DVER2..................................... L NEAR USA CSES
DVER3..................................... L NEAR 1171 CSES
DVER4..................................... L NEAR 11SI CSES
DVER5..................................... L NEAR 11B2 CSE6
DVER6..................................... L NEAR 11BF CSE6
DVER1FY.................................. L NEAR 1112 CSES
DHRITE.................................. L NEAR 0S37 CSES
EC.......................................  L NEAR 0EBA CSEG
ERRBIIF.................................. L BYTE BB18 CSEG
ERR0R.8.................................. L NEAR BDCS CSEG
ERROR 1.................................. L NEAR 0DCC CSEG
ERROR.10...............................  L NEAR IDF0 CSEG
ERROR 11...............................  L NEAR 0DF4 CSEG
ERR0R.12...............................  L NEAR BDFS CSEG
ERROR 2.................................. L  NEAR 8008 CSEG
ERROR 3.................................. L NEAR 0004 CSE6
ERROR 4.................................. L NEAR BOOS CSE6
ERR0R.3.................................. L NEAR 8D0C CSES
ERROR ( .................................. L NEAR 8DEI CSE6
ERROR 7.................................. L NEAR BDE4 CSES
ERROR 8.................................. L NEAR «DES CSE6
ERROR B.................................. L NEAR IDEC CSEG
ERR EXIT...............................  L NEAR 0DFA CSE6
ES SAVE.................................. I  NORD 8803 CSE6
EHT..................................... L NEAR BDFF CSE6
EIIT1..................................... L NEAR IEB1 CSES



EXITP............................. . . .  F PROC EDFF CSEE Length *1
F9B00............................. . . . L NEAR 10FF CSES
F8720............................. . . .  L NEAR 10EC CSEE
FC1BB............................. . . . L NEAR 100? CSEE
FD3S0............................. . . .  L NEAR 1006 CSES
FDCRA............................. 0151
FDCRDV .......................... L NEAR SB7E CSEE
FOCSIS .......................... . . . Nuiber B0BB
FE160............................. . . .  L NEAR 10B3 CSE6
FF320............................. L NEAR 10AB CSEE
FLOPPY DRIVES................. . . .  V BYTE 0000 CSEE External
FLTAB............................. . . . V NORD 0000 CSEE External
FL FLA6S ....................... . . . V BYTE 0000 CSEE External
FL OUT RETRIES .............. . . . V BYTE B000 CSE6 External
s e t u p s ! .......................... . . .  L NEAR 0EOE CSES
BETBPB10 ....................... . . . L NEAR 0FF7 CSE6
SETBPB11 ....................... . . .  L NEAR 1000 CSEE
6ETBPBI2 ....................... L NEAR 1052 CSES
BETBPB13 ....................... . . .  L NEAR 1073 CSEE
BETBPB2.......................... L NEAR 0F25 CSE6
BETBPB3.......................... . . .  L NEAR BF2F CSE6
6ETBPB4.......................... . . . L NEAR 0F3? CSEE
6ETBPB5.......................... . . .  L NEAR 0F3E CSEE
BETBPB6.......................... . . . L NEAR 0F4A CSEE
RETBPB7.......................... . . .  L NEAR 0F50 CSE6
EETBPB9.......................... . . .  L NEAR 0F9O CSEE
6ETBPB9.......................... . . .  L NEAR 0FO5 CSEE
6ETBYT .......................... L NEAR EBBE CSEE
6ETBYTI.......................... . . .  L NEAR 0B91 CSEE
6ET BPB.......................... . . . L NEAR BE9B CSEE
EPL................................ . ... L BYTE BI2B CSEE
HEAD............................. . . . L BYTE 000? CSEE
IDREAD .......................... . . . Nuaber 000A
INITTAB.......................... L NEAR 1076 CSEE
INTE............................. . . .  L NEAR 0C64 CSEE
IHT1............................. . . . L NEAR 0072 CSEE
INT2............................. . . .  L NEAR 0090 CSEE
IHT3............................. . . .  L NEAR 0CA1 CSEE
INT4............................. . . .  L NEAR 0CAE CSE6
INT5................. ..  . . . L NEAR 0003 CSEE
IMS............................. . . .  L NEAR 0005 CSEE
IHT7............................. . . . L NEAR 0D1B CSEE
INT8............................. . . .  L NEAR 0020 CSEE
IHT9............................. L NEAR 0035 CSES
IO ................................ . . .  L NEAR 0967 CSEE
IOB................................ L NEAR 0B5A CSEE
101................................ . . .  L NEAR 0S6E CSES
1010............................. . . . L NEAR 0910 CSES
1011............................. L NEAR 0941 CSEE
1015............................. . . . L NEAR B947 CSEE
1017............................. . . .  L NEAR 0963 CSEE
102................................ . . . L NEAR 0S76 CSE6
1020 ............................. . . .  L NEAR 096A CSEE
1021............................. . . . L NEAR 097E CSEE
1022 ............................. . . .  L NEAR 0907 CSES
1023 ............................. . . .  L NEAR 0990 CSES
1024 ............................. . . .  L NEAR 099? CSEE
1025 ............................. L NEAR 09A4 CSEE
103................................ . . .  L NEAR 08SF CSEE
1030 ............................. . . .  L NEAR 09A6 CSE6
1031............................. L NEAR 09AE CSES



1032 ..................................... L NEAR 0905 CSEB
1033 ..................................... L NEAR B9EB CSEB
1034 ..................................... L NEAR B9F5 CSEB
1035 ..................................... L NEAR 09FE CSEB
1036 ....................................  L NEAR 0A1B CSEB
104....................................  . L NEAR SB99 CSEB
106 ...................................  L NEAR I8C3 CSE6
107 ................................... L NEAR B8CC CSEB
109.......................................  L NEAR B982 CSEB
KBD.FL............................ ..  . L NEAR BIBB CSEB Externil
LF.......................................  Nuiber B8IA
NEDIAC.................................. L NEAR BE64 CSEB
HEDIAC1.................................. L NEAR BE71 CSEB
NED1AC2.................................. L NEAR BE77 CSE6
NEDIAC3.................................. L NEAR BE94 CSEB
KOTORCK.................................. L NEAR BBA5 CSEB
H0T0RCK1...............................  L NEAR BBAE CSE6
H0T0RCK2...............................  L NEAR BBB1 CSE6
H0T0R0N.................................. Nuiber 0014
NSBEND.................................. Nuiber 0B24
PATTERN.................................. L BYTE B82C CSEB
PRDICH.................................. L NEAR HEB CSEB
PR0HPT1.................................. L BYTE HAB CSEB
PR0NPT2.................................. L BYTE 11CB CSE6
PTRSAV.................................. V DWORD B8BB CSE6 External
READDAT.................................. Nuiber BBB6
READTRK.................................. Nuiber BBB2
RESTORE.................................. Nuiber BIB7
RETRIES.................................. L BYTE B82D CSE6
SECCNT.................................. L NORD BBBC CSEB
SECTOR.................................. L BYTE BBBB CSE6
SECTRK................. ...............  L BYTE BB2B CSEB
SEEKTRK.................................. Nuibir BBIF
SETI....................................  L NEAR BAFB CSEB
SETUPS.................................. L NEAR BB37 CSEB
SETUPS.................................. L NEAR BAE2 CSEB
SPECIFY.................................. Nuibir 0013
SSB.......................................  L NORD BB2E CSE6
SYSSTA.................................. Nuiber BB13
TPI.DI.................................. L BYTE BB27 CSEB
TPI.DR.................................. L BYTE B826 CSEB
TRACK..................................... L BYTE BBBA CSE6
NRITDAT.................................. Nuibir BBB5
NR1TFNT.................................. Nuiber BBBD
NT4S0N96...............................  Nuibir BIB2
INAIT..................................... L NEAR BB7B CSEB
XHAIT1.............. .. ................  L NEAR BB7A CSEB



o

;* HI NCHEST ER DI SK
;>
j* DRI VER
j<

DEFIRE OFFSETS FOR IO DATA PACKET

> BBBB CHDLEN EOU g jLENBTH OF THIS BLOCK
> ten UNIT EOU l ;SUB UNIT SPECIFIER
= BBB2 CUD ESU 2 ]COMMAND CODE
• BBB3 STATUS EOU 3 |STATUS
« IBBD MEDIA EOU 13 (MEDIA DESCRIPTOR
= BBBE TRANS EOU 14 (TRANSFER ADDRESS
= BB12 COUNT EOU IB (COUNT OF SECTORS
» 0014 START

•«
EOU 20 (FIRST BLOCK TO TRANSFER

( HINCHESTER DISK DEFINITIONS

I» t
1« 
■ A

PORT DEFINITIONS t
»* * 
•iHifHHHHHHHHIlfiHHffHHHHHHHH»

> BBCB NBASE EOU BCBH ; CONTROLLER BASE ADDR.
9 DATA EOU HBASE j R/H DATA REBISTER
< BBC1 ERROR EOU HBAEE+1 | R ERROR RESISTER
:  00C1 HPC EOU HBASE+I ; N HRITE PRECONP. RESISTER
- BBC2 SECNT EOU HBASE+2 | R/H SECTOR COUNT RESISTER
< 0003 SECNO EOU HBASE+3 | R/H SECTOR NUMBER REBISTER
* 0004 CVLLO EOU HBASE+4 | R/H CVLINDER LOH RE6ISTER
* 0005 CVLHI EOU HBASE+5 ( R/H CYLINDER HIGH REGISTER
> BBCB SDH EOU HBASE+6 j R/H ECC/CRC-DVTES PER SECTOR-DRIVE-HEAD
= BBC7 STAT EOU HBASE+7 | R STATUS RE6ISTER
= B0C7 COHND EOU HBASE+7 | H COMMAND RE6ISTER

(HMHfHHHifIMKilHtHIKiHtiHHHHiiHt
I* *
i« DISK FUNCTIONS *
I* ‘
(«HtHIHiHtiilHHUHiiHitHHiHHHHHHt

i  BBBB STRATE EOU B
x BB1B REST EOU 1BH
= BB7B SEEK EOU 7BH
• 0B20 READ EOU 2BH
> BB3B HRITE EOU 3BH
= BB5B FORMAT EOU 50H

|STEPPING RATE TRACK TO TRACK « BUFFERED STEP 
STRATE (RESTORE COMMAND KITH STRATE 
STRATE {SEEK COMMAND KITH STRATE 

(READ COMMAND 
{HRITE COMMAND 
jFORHAT COMMAND



I

)• ‘
|« ERRROR RE6ISTER EQUATES i
1» * 
|tHtfl<tHHIIiilH itiHHHtilHHIftliH lflHt

• «811 OAHNFO EQU BIH | ADDR. NARK NOT POUND
■ 8192 TRI EQU I2H | TRACK 1 ERROR
> 9814 ABC EQU 94H | ABORTED CONNAND
« 9819 IDNFD EQU 1BH | ID NOT FOUND
° 9828 CRCID EQU 28H | CRC-ERROR ID-FIELD
= 8949 UNCQR EQU 48H | UNCORRECTED DATA IN DATA FIELD
* 1988 BSD EQU BIH | BAD BLOCK DETECTED 

1

i» »
;< STATUS RESISTER EQUATES »
1» * 
JiH lfiflfH if If H ilf IHtiHHHHf H ilf MiftttO

• 8881 CERR EQU 81H | CONTROLLER ERROR
■ 8884 CORRD EQU 84H ; DATA CORRECTED IN DATA FIELD (ECO
- 8888 CDRD EDU 9BH | CONTROLLER DATA REQUEST
* 8819 DSEEC EQU 18H | DRIVE SEEK CONPLETE
: 8828 DHRFA EQU 28H | DRIVE HRITE FAULT
» 8948 DREADV EQU 48H | DRIVE READY
> 9888 CBUST EQU BIH | CONTROLLER BUST 

1 
1
jfH H illlH H H Ifliii iH fH III ill if lf liH llllf lf
1» *
;t SPECIALS *
!* * 
jH fH IIHHIttiHHHIlfilH ftilH itfHHHHHt

* 1889 SDHREB EQU 8AIH 
!
!
!
PUBLIC Hl STRATE6Y 
PUBLIC HI INTERRUPT 
PUBLIC HI START 
PUBLIC HI END

lECC/512 BYTES PER SECTOR

jSTRATESY ENTRY POINT 
|INTERRUPT ENTRY POINT 
(BES1N DF DRIVER 
|END OF DRIVER

I
ETTRN HINDEVlHORD
EXTRN HINCH DRIVESlBYTE iNO. DF HINCHESTER DRIVES
EITRN HI OUT RETRIESiBYTE ;NO. OF RETRIES (OUT)
ETTRN HI IN RETRIESiBYTE jNO. OF RETRIES (INI
EXTRN HI FLÄSSiBYTE



BIBB CSE6  SEGMENT PUBLIC 'CODE'
ASSUME CSs CSE6 ,DSiCSE6 , ESlCSE6 ,SSs CSE6

BIBB ORB B

BflBB BE6 IN1

I

)» »
|< S P E C I A L  DE V I C E  HEADER >
)» »

!

DWORD pointer to next device
—+

) 1 uord offset.
(-1 , - 1  if last device) 1 1 uord segment

Device attribute NORD 1 1 uord.
Bit 15 * 1 tor ehender davicei. 1

B tor block devicee. 1

Charcter devices. (Bit 15*1)
1
1

Bit B = 1 current sti device. !
Bit 1 » 1 current eto device. }
Bit 2 = 1 current NUL device. I
Bit 3 = 1 current Clock device. 1

Bit 14 * 1 IDCTL control bit.
1
i

Device itntegy pointer. S 1 uord offset.

Device interrupt pointer. i 1 uord offset.

Device na?s field. ; 8  bytes.
Character devices are any valid nane )

left justified, in a space filled j
field. )

Block devices contain i  of units in )
the first byte. i

8 BBB HI.STARTs
i
: RELEASE ID

BBBB B2 DB B2 ; ISSUE
BBBI B2 DB B2 |SUB ISSUE
BBB2 BB DB BB iPATCH LEVEL



I
j SIMPLISTIC STRATE6Y ROUTINE FOR N0N-HULTI-TASKIN6 SYSTEM

• CURRENTLY JUST SAVES I/O PACKET POINTER IN PTRSAV 
! FOR LATER PROCESSING BY THE INTERRUPT ROUTINE.

0883 STRATP PROC FAR

6883
i
HI.STRATE6YJ

8BB3 2Et 8? IE BBBE R MOV CSiNDRD PTR PTRSAV.BI
088B 2E: 8C 06 8818 R MOV CS:HORD PTR PTRSAV+2,ES
8880 CB RET

080E
1
STRATP ENDP

888E 0880 8BBB PTRSAV
j

DM 0,0 {STRATEGY POINTER SAVE

8812
i
«.INTERRUPT:

8812 56 PUSH SI
8813 BE 806F R MOV SI,OFFSET NITBL

8816 5B ENTRY: PUSH AI ; SAVE ALL NECESSARY RE61STERS.
8B17 5t PUSH CI
8818 52 PUSH DI
881V 57 PUSH DI
aeiA IE PUSH DS
881B 86 PUSH ES *
8B1C 53 PUSH BI
0010 0E PUSH CS
BB1E 1F POP DS (SET DATA SEE. TO CODE SE6.
eeiF 8B IE ABBE R MOV BI,UORD PTR PTRSAV ;Retrieve pointer to I/O Picket.
8823 BE 86 8818 R MOV ES.HDRD PTR PTR5AV42
8827 26l 8A 47 01 MOV AL,ES:UNIT(BII jAL 1 Unit code.
8B28 A2 8379 R MOV BYTE PTR NIPAR.AL
882E 26: 8A 67 00 MOV AH,ES:MEDIAIBII ;AH ° Media descriptor.
8832 26: 88 7F 02 08 CNP ES:BYTE PTR CH0CBI],8
8837 74 85 JZ EHTRY1 ;SKIP MEDIA CHECK IF INIT FUNCT.
8839 88 FC FB CNP AH.0FBH
BB3C 72 2E JB NI.INTERRUPT1 jUnknoHn Media descriptor
883E ENTRYI:
BB3E 26: BB 4F 12 MOV CI,ES:COUNT[BII ;CI 3 Contains byte/sector count.
0012 26: BB 57 14 MOV DI,ES:STARTIBII |DI > Starting Logical sector.
0816 8? 16 837B R MOV NORD PTR HIPAR+2,01
004 A 97 ICH6 DI,AI (Hove Unit/Hedia into 01 temporarily
8B4B 26: BA 47 82 MOV AL,ES:CMDIBII {Retrieve Coeeand type.
0B4F 32 E4 TOR AH,AH {Clear upper hall of AI for calc.
0851 83 FB ADD SI ,AI ;Coep. entry point in fund, table.
8053 83 F0 ADD SI ,AI
8855 3C 0B CMP AL,11 {Not lore than 11 coeeands.
8B57 77 6E JA CMDERR ;Ah, uell, error out.
885? 97 7CHS AI,Dl {Move Unit 1 Media back.
BB5A 26: 8B 7F 18 MOV DI,ES:TRANS+2 IBII ) DI 3 addess of Transfer address.
8B5E 8? 3E 037F R MOV NORD PTR HIPAR+6,01 {Buffer Addr. to PIN table
8862 26: BB 7F 0E MOV DI,ES:TRANS IBII
8866 89 3E 0381 R MOV NORD PTR BIPAR+ß,OI
0B6A FF 24 JHP NORD PTRISII {Perfora I/O packet coeeand.



00iC «.INTERRUPT! I
806C EB 55 90

}
JHP MEDERR {UNKNOUN MEDIA DESCRIPTOR

»
I
I WINCHESTER DISK FUNCTION TABLE

0B6F 0453 R HITBL OH UIINIT I« ■ Initialize Drivar.
8B71 00F1 R ON HEDIAC il - Return current udii code.
8073 0116 R ON 6ETBPB |2 - Sit Bioi Paruitir Block.
0075 00C7 R ON CNDERR |3 - Ruervid. (currently returni error)
0077 01A4 R ON UIREAD M - Block read.
0079 BBB7 R ON BUSEXIT (5 - (Not used, return busy Flag)
007B 00CE R ON EXIT -4 - Return status. (Not used)
0B7D 00CE R DU EXIT |7 - Flush input buffer. (Not used.)
0B7F 0276 R DU UIURT iS - Block »rite.
0081 036B R DU UIURTV i9 - Block unite uith verify.
BBS! 0BCE R DU EXIT !10- Return output status.
0085 0BCE R

»
DU EXIT |I1 - Flush output buffer. (Not used.)

I
i BIOS PARAMETER BLOCK ARRAY

0087 0B97 R HIBPB DU MIBPB1C
00B9 0B97 R DU UIBPBIC
008B 0097 R DU UIBPB1C
0B8D 0897 R DU UIBPBIC
8BSF 0B97 R DU UIBPBIC
0891 0097 R DU UIBPBIC
0093 0097 R DU UIBPBIC
BB95 8097 R DU UIBPBIC

BIOS PARANETER BLOCK (BPB)

5EABATE

0097 0200 UIBPBIC DU 512 {BYTES PER SECTOR
0899 10 DB 16 {SECTOR PER ALLOCATION UNIT
0B9A BB01 DU 1 {RESERVED SECTORS
009C 01 DB 1 {NUMBER OF FAT'S
009D B1F0 DU 496 {NUMBER OF ROOT DIRECT. ENTRIES
009F 2882 DU 10370 {NUMBER OF SECTORS PER DISK
08A1 F9 DB 0F9H {MEDIA DESCRIPTOR
0BA2 0802 DU 2 {NUMBER OF FAT SECTORS
8BA4 0011 DU 17 {SECTORS PER TRACK
80A6 0002 DU 2 {NUMBER OF HEADS
00AB 0BBB DU

1
8 {HIDDEN SECTORS

; SEA6ATE WITHOUT BOOT RECORD

00AA 028B UIBPB1A DU 512 {BYTES PER SECTOR
B0AC 10 DB 16 {SECTOR PER ALLOCATION UNIT
B0AD 0000 DU 0 {RESERVED SECTORS
00AF 01 DB 1 {HUMBER OF FAT'S
00B0 B20B DU 512 {NUMBER OF ROOT DIRECT. ENTRIES
00B2 2B82 DU 10370 {NUMBER OF SECTORS PER DISK
B0B4 FA DB BFAH {MEDIA DESCRIPTOR
00B5 B002 DU 2 {NUMBER OF FAT SECTORS



; COHKOH ERROR PROCESSING ROUTINE.
; AL '  ERROR CODE.

; Error ID :  Brite Protict violition, 
j 1 « Unknown unit,
g 2 > Drive not rudy.
; 3 = Unknown couind in I/O picket.
; 4 = CRC error.
; 5 = Bad drive request structure length.
I B = Seek error.
I 7 ■ Unknown eedii discovered.
i B -  Sector not found.
i 1 3 Printer out of piper.
1 IB = Nrite fault.
; ii > Reid fault.
i 10
I

• Generil failure.

0BS7
i
BUSEXIT: Device busy exit.

BB87 B4 B3 NOV AH.BBBBBBHB Set busy ind done bits.
BBB? EB IS JNP SHORT EXIT1
BBBB UNITERRl
BBBB BB B1 NOV fit, 1
BBBD EB BA JNP SHORT ERREXIT
BBBF BB BS LENERR: NOV At,5 Bid drive request struct.length
BBC1 EB BB JNP SHORT ERREXIT
BBC3 BB 17 NEOERRi NOV AL,7 Unknown Hedii discovered.
B8C5 EB B2 JNP SHORT ERREXIT
BBC7 BB B3 CNDERRi NOV AL,3 Set unknown coitind error 1.
BBC9 ERREXITl
BBC? B4 81 NOV AH.IBBBBBBIB Set error ind done bits.
BBCB F9 SIC Set Carry bit.
BBCC EB B2 JNP SHORT EXIT1 Quick way out.

BBCE EXITP PROC FAR

BBCE B4 81 EXIT: NOV AH.BBBBBBBIB Set done bit for HSDOS.
BBOB BB IE BBBE R EXITls NOV BX,WORD PTR PTRSAV
BBD4 8E BB BB1B R NOV ES,NORD PTR PTRSflV+2
BBD8 2B: B9 47 13 NOV ES:STATU5EBX1,AX ;Save operation cowplete ind status
BBDC SB POP BX Restore registers.
BBDD B7 POP ES
BBDE IF POP OS
BBDF 5F POP DI
BBEB SA POP OX
BBE1 59 POP CX
8BE2 SB POP AX
BBE3 SE POP SI
BBE4 CB RET ;RESTORE RE6S AND RETURN

BBE5 EXITP ENDP 
I

• NOVE LEN6TH OF DRIVE RESU. STRUCT. TO AL RE6.

BBE5 SB IE BBBE R SETLEH: NOV BX.HDRD PTR PTRSAV
BBE9 BE BB Bill R NOV ES,NORD PTR PTRSAV«
BBED 2B: 9A 07 NOV flL,ES:BYTE PTR CNDLENIBX]
BBFB C3 RET



!
0BF1 HEDIAC:
0BFI EB 00E5 R CALL 6ETLEN ;GET DRIVE STRUCT. LEN6TH
0BF4 3C 0F CUP AL, 15
0BF0 72 C7 JB LENERR ;BAD STRUCTURE LEN6TH
00FB BA 20 0800 E no? AH.HI FLAGS jGET HEDIA CHECK FLAG
10FC BA 0E 037? R hov CL.BYTE PTR NIPAR i GET DISK UNIT
0100 B8 01 MOV AL.01H
0102 02 E0 SAL AL,CL iSHIFT AL BECAUSE CL<0
0104 22 C4 AND AL,AH
0100 75 07 JNZ KEDIAC1
0108 20: C0 47 0E 01 MOV ES:BYTE PTR TRANS1BIJ,1 ;SET HEDIA NOT CHAN6ED
0100 EB BF JHP EXIT
010F HEDIAC1:
B10F 20: C0 47 BE 00 MOV ES:BYTE PTR TRANS[BI],B jDON'T KKOM IF HEDIA HAS BEEN CHAN6ED
0114 EB B8 JHP EXIT

0110
1
6ETSPB:

0110 EB B0E5 R CALL GETLEN ;6ET DRIVE STRUCT. LENBTH
011? 3C 10 CHP AL,22
011B 72 51 JB BETBPB2 (BAD STRUCT. LEN6TH
01 ID E8 83B4 R CALL FIXREADY iCHECK IF DRIVE READY
0120 75 4F JNZ EETBPB3
0122 C0 00 037A R 10 HOV BYTE PTR HIPARM,REST ;SET RESTORE FUNCTIOH
0127 C7 00 037B R 0800 HOV NORD PTR HIPARM,0 (SET FAT SECTOR
0120 EB 0377 R CALL FIXDR
013B 80 3E 0370 R 50 CHP BYTE PTR HIPARM,5BH iCHECK IF READY AND SEEK COHPLETE
0135 75 3A JNZ 6ETBPB3
0137 00 PUSH ES
013B BA BE 0377 R HOV CL.BYTE PTR HIPAR
013C BB 01 HOV AL,B1H
013E 02 E0 SAL AL.CL
8140 50 PUSH AX
0141 C0 B0 037A R 20 HOV BYTE PTR HIPARM,READ ;SET READ FUNCTION
B148 EB 0377 R CALL FIXDR
014? BE B0 037F R HOV ES.HORD PTR HIPARM
0140 BB 3E 03B1 R HOV DI,NORD PTR HIPARM
8151 20: 80 30 FA CHP BYTE PTR ESitDIl.BFAH
0155 74 1F JZ GETBPB5
0157 20: 80 70 13 00 CHP BYTE PTR ES:171011,0 iCHECK BPB IHAX. SECTORS PER DISK)
815C 74 07 JZ BETBPB1
015E 20: 80 70 15 F7 CHP BYTE PTR ES:21tDIl,0F?H ;CHECK BPB (HEDIA DESCRIPTOR!
0103 74 17 JZ 6ETBPB0
0105 BETBPBll
0105 5B POP AX
8100 8B 00 0800 E OR HI.FLABS.AL ; SET UNKNOHN HEDIA FLAB
010A 07 POP ES
010B E? 00C3 R JHP HEDERR jHEDIA ERROR
010E 6ETBPB2:
010E E? 00BF R JHP LENERR
0171 BETBPB3:
0171 BB 02 HOV AL,2 {DRIVE NOT READY
0173 E7 000? R JHP ERREXIT
0170 6ETBPB5:
0170 BE 08AA R HOV SI,OFFSET HIBPB1A ;BPB ADDR. OLDSTYLE SEASATE
017? EB 10 70 JHP BETBPB8
0I7C EETBPBB:
017C B? 0013 HOV CX,I?
B17F 83 07 BB ADD 01,11 jADDR. OF BPB IN BOOT RECORD
BIB2 BE 0077 R HOV SI,OFFSET HIBPB1C



RISS BET8PB7!
0185 26i BA 05 HOV AL,BYTE PTR ESslDI] ;HOVE BPB FROH BOOT RECORD
D ie s SB 04 MOV BYTE PTR 1S1),AL
018A 47 INC DI
DISO 46 INC SI
01BC E2 F7 LOOP 6ETBPB7
018E BE 0097 R HOV SI,OFFSET N1DPB1C
0191 6 ETBPBB1

0191 58 POP AX
0192 F6  DB NOT AL (HEDIA FLAB > 0
0194 20 06 0000 E AND NI FLA6 S.AL ;SET HED1A FLA6

019B 07 POP ES
0199 26s 09 77 12 HOV NORD PTR ESiCOUHT [BD,SI
019D 26i BC 4F 14 HOV NORD PTR ES:CaONT-f2CBXl,CS
01 Al E9 00CE R JHP

•1
EXIT

READ DATA

01 A4 NIREAD:
01 A4 B3 F9 0B CHP CX,0 ; CHECK IF READ SEKTOR > 0
B1A7 74 3B JZ NIREAD1A
01A9 E8  00E5 R CALL 6 ETLEN jGET DRIVE REDO.STRUCT.LENGTH
0 1 AC 3C 16 CHP AL,22
01AE 72 BE JB 6ETBPB2 ; BAD STRUCT. LEN6 TH
01B0 ES 036B R CALL CHKDRIVE SCHECK IF UNIT AVAILABLE
B1B3 72 5F JC NIREAD4 ;UNIT ERROR
01B5 EB 0384 R CALL FIXREADY SCHECK IF DRIVE READY
01 ES 75 4D JNZ NIREAD3
01BA Al 0271 R HOV AX.NORD PTR RETRYDEF S GET NO. OF RETRIES
01BD A3 0273 R HOV NORD PTR RETRYC,AX
01C0 NIREAD1:
01CB C6  06 037A R 2B HOV BYTE PTR H1PAR4-1 ,READ 5 SET READ FUNCTION
0IC5 E8  0397 R CALL FIXDR S READ ONE SECTOR
BIOS AB 0370 R HOV AL,BYTE PTR NIPAR+4 (SET STATUS
01CB 24 F9 AND AL.0F9H
01CD 3C 58 CHP AL,58H
01CF 75 16 JNZ NIREAD2 )60 PERFORH RETRIES
B1D1 Al B271 R HOV AI,NORD PTR RETRYDEF
01D4 A3 B273 R HOV NORD PTR RETRYCjAX ; SET RETRY DEFAULT VALUE
01D7 Bl 06 03B1 R 0200 ADD NORD PTR NIPAR+B,020BH ;BUFFER ADDR. +2BBH
01DD FF 06 037B R INC NORD PTR NIPAR+2 iSECTOR 1 +1
01E1 49 DEC CX jSECTOR COUNT -1
01E2 75 DC JNZ NIREAD1 )60 READ NEXT SECTOR
B1E4 NIREADlAi
01E4 E9 00CE R JHP EXIT

01E7
1
NIREAD2:

01E7 24 B0 AND AL,CBUSY
01E9 75 1C JNZ NIREAD3 ;CHECK DRIVE NOT READY
B1EB FE 0E 0273 R DEC BYTE PTR RETRYC
01EF 79 CF JNS NIREAD1 ;PERFORH RETRY
01F1 AB 0271 R HOV AL,BYTE PTR RETRYDEF
01F4 A2 0273 R HOV BYTE PTR RETRYC,AL ;SET RETRY DEFAULT VALUE
B1F7 FE 0E 0274 R DEC BYTE PTR RETRYCtl
01FB 7B 1A JS NIERR (CHECK ERROR TYPE
01FD C6  06 037A R 10 HOV BYTE PTR NIPAR+l,REST ;SET RESTORE FUNCTION
0 2 0 2 ES 0397 R CALL FIXDR (RESTORE DRIVE
0205 EB B9 JHP NIREAD1 (SO READ ABAIN



HIREAD3:9207
0207
829A
0219
0212
0214
9214

0217
0217
821A
021E
0221
0223
0225
0227
8227
8226
022D
022F
0231

0234
0236
9238
023A
023C
823E
0240
0242
0244
8246
0248
024B
024D
024F
8251
9253
0255
0257
0259
025B
025D
025F
0261
0263
0265
0267
0269

0268
0266
026E
B26E

EB 8BE5 R CALL 6ETLEN
26: C7 47 12 0000 NOV ES:KORD PTR COUHTtBXJ ,00 ;SET NO. OF SECT.PROCESSED
B9 02 NOV AL,2 jSET DRIVE NOT READY STATUS
EB ID JNP SHORT HIERR2

HIREAD4:
E9 B0BB R

$
JNP UNITERR

ERROR ROUTINE

EB 00E5 R
H1ERR:

CALL BETLEN
26: 29 4F 12 SUB ES-.HORD PTR COUHTtBXl.CX jSET NO. OF PROCESSED SECT
AB 037D R NOV AL.BYTE PTR MIPAR+4 ;GET STATUS RES.
DB OB RCR AL,1
72 23 JC HIERRO ;CONTROLLER ERROR
Bl B4 NOV CL,4
02 OB RCR AL,CL
73 09 JNC HIERR3 {SEEK ERROR
08 OB RCR AL, 1
72 09 JC HIERR4 ;NRITE FAULT
B8 0C HIERR1: NOV AL, 12 {GENERAL FAILURE
E9 8BC9 R HIERR2: JNP ERREXIT {STORE ERROR AND EXIT

B0 B6 HIERR3: NOV AL,6 {SEEK ERROR
EB F9 JNP SHORT HIERR2
B0 BA HIERR4: NOV AL, 10 jHRITE FAULT
EB F5 JNP SHORT H1ERR2
B0 BB HIERR5: NOV AL, 11 {READ FAULT
EB FI JNP SHORT N1ERR2
BB BB HIERR6: NOV AL, 8 {SECTOR NOT FOUND
EB ED JNP SHORT HIERR2
B0 04 HIERR7: NOV AL ,4 ;CRC ERROR
EB E9 JNP SHORT U1ERR2
AB 037E R HIERR8: NOV AL,BYTE PTR HIPAR+5 {GET ERROR RE6ISTER
DB OB RCR AL, 1
72 ED JC NIERR5 ;ADDS. NARK NOT FOUND
00 08 RCR AL, 1
72 DC JC HIERR1 {TRACK B ERROR
00 08 RCR AL, 1
72 08 JC HIERR1 {ABORTED CONNAHD
00 00 RCR AL, 1
00 OB RCR AL, 1
72 E3 JC HIERR6 ;ID NOT FOUND
00 OB RCR AL, I
72 E3 JC HIERR7 {CRC ERROR IN ID FIELD
OB OB RCR AL, 1
72 07 JC NIERR5 {UNCORRECTABLE DATA
0 0  oa RCR AL, 1
72 07 JC UIERR6 {BAD BLOCK DETECTED
EB C4 JNP

i
SHORT H1ERR1

E9 BBBF R
ilIHRTC:

JNP LEHERR

E9 BBBB R
HIHRTD:

JNP UNITERR

o



0271 0000 RETRYDEF DO 0 |RETRY DEFAULT VALUE
0273 0000 RETRYC DO 0 (RETRY COUNT
0275 00 HRTFLG

i
DB 0 ( 00-HRITE, FF'HRITE/VERIFY

NRITE DATA

0276 NINRT:
0276 C6 06 0275 R 00 HOV BYTE PTR NRTFL6,0 (SET NRITE DATA FLAB
027B HIHRTli
027B 03 F9 00 CUP Ct,0 (CHECK IF NRITE SECTOR > B
027E 74 42 JZ NINRT31
0280 EB BBE5 R CALL BETLEN (BET DRIVE REBU. STRUCT. LEN6TH
0283 3C 16 CUP AL ,22
0205 72 E4 JB HINRTC (BAD STRUCT. LENSTH
0287 EB 036S R CALL CHKDRIVE (CHECK IF UNIT AVAILABLE
028A 72 E2 JC HIHRTD (UNIT ERROR
02BC EB 0304 R CALL FIXREADY (CHECK IF DRIVE READY
02BF 7534 JNZ H1HRT3A
0291 Al 0271 R HOV AI,NORD PTR RETRYDEF
0294 A3 0273 R HOV NORD PTR RETRYC,AI (SET RETRY COUNT
0297 HIHRT2:
0297 C6 06 037A R 30 HOV BYTE PTR NIPAR+1,NRITE (SET NRITE FUNCTION
029C EB0397 R CALL FIXDR (NRITE DATA
B29F AB 037D R HOV AL,BYTE PTR NlPAR+4 (6ET STATUS
02A2 24 F9 AND AL,0F9H
02A4 3C 50 CHP AL,5IH (CHECK FOR ERROR
02A6 75 2E JNZ NINRT4 (PERFORM RETRIES
02AB Al 0271 R HOV AI,NORD PTR RETRYDEF
02AB A3 0273 R HOV NORD PTR RETRYC,AI (SET RETRY DEFAULT VALUES
02AE 80 3E 0275 R 00 CHP BYTE PTR NRTFL6.B
02B3 75 41 JNZ NINRT5 (80 VERIFY DATA
02B5 NINRT31
02B5 81 B6 0381 R 0200 ADD NORD PTR H1PAR*B,82BBH (BUFFER ADDR. +20BH
02BB FF 06 037B R . INC NORD PTR NIPAR+2 (SECTOR NUHBER +1
02BF 49 DEC CI (SECTOR COUNT -1
02C9 75D5 JNZ N1NRT2 (60 NRITE NEXT SECTOR
02C2 NINRT3I:
02C2 E9 OOCE R JHP EXIT
02C5 HIHRT3A)
02C5 EBBBE5 R CALL 6ETLEH
02C0 26i C7 47 12 0000 HOV ESiNORD PTR COUNT[BII,BO (SET NO. OF PROCESSED SECT
02CE BO02 HOV AL,2 (DRIVE NOT READY
02D0 E9 00C9 R JHP ERREXIT
0203 NINRT3BI
02D3 E9 0217 R JHP NIERR (CHECK STATUS TYPE
02D6 NINRT4I
02D6 24 80 AND AL.CBUSY (CHECK IF DRIVE NOT READY
82D8 75 EB JNZ NINRT3A
B2DA FE BE 0273 R DEC BYTE PTR RETRYC
02DE 79 B7 JNS NINRT2 (NRITE ASAIN
02E0 AO0271 R HOV AL,BYTE PTR RETRYDEF
02E3 A2 0273 R HOV BYTE PTR RETRYC,AL (SET RETRY DEFAULT VALUE
02E6 FE BE 0274 R DEC BYTE PTR RETRYCtl
02EA 78 E7 JS HINRT3B (NRITE ERROR
02EC C6 06 037A R 10 HOV BYTE PTR NIPAR+l.REST (SET RESTORE FUNCTION
02F1 E8 0397 R CALL FIXDR (RESTORE DRIVE
B2F4 EB Al JHP NINRT2 (NRITE NEXT SECTOR

C - 2 - 2 2 3



HIKRTSi02F6
02F6 BE 08 B37F R NOV ES,NORD PTR WIPAR+6
02FA BB 3E 0381 R NOV DI,WORD PTR NIPAR+B jSAVE DATA BUFFER ADDR.
B2FE HIHRT6:
B2FE AB 03S3 R NOV AL.BYTE PTR NIPAR+10 ;BET ACTUAL SDH RE6. CONTENTS
8301 E8 C6 OUT SDH,AL
8303 BB 20 NOV AL.READ
8385 EB 07 OUT CONND,AL {OUTPUT READ FUNCTION
8307 EB B420 R CALL NAIT
B38A E4 08 IN AL.SDH
8380 0C IB OR AL,1BH
B38E E8 06 OUT SDH,AL {CLEAR DRIVE LANP
0318 51 PUSH Cl
B311 B9 0200 NOV Cl,512
0314 HINRT6A:
8314 E4 C0 IN AL.DATA {SET READ DATA
8316 AE SCASB {CONPARE N1TH DATA NRITTEN
0317 El FB LOOPZ NIHRT6A
0319 75 25 JNZ N1NRT7
B31B NIHRT6B:
831B 59 POP Cl
031C AB 837D R NOV AL,BYTE PTR NIPAR+4 {SET STATUS
831F 24 F9 AND AL,0F9H
8321 30 5B CNP AL,5BH
8323 74 2B JZ NINRTB
0325 FE BE 0273 R DEC BYTE PTR RETRYC
0329 75 D3 JNZ NINRTB {PERFORN RETRY
832B 06 08 0273 R 05 NOV BYTE PTR RETRYC,5
0330 FE BE 0274 R DEC BYTE PTR RETRYC+1
0334 74 27 JZ NINRTB {READ ERROR
0338 C8 06 B37A R 10 NOV BYTE PTR NIPARtl.REST {SET RESTORE FUNCTION
033B EB 0397 R CALL FIXDR {RESTORE DRIVE
033E EB BE JNP NINRTB
0340 NINRT7I
0340 83 F9 BB CNP 01,0
0343 74 04 JZ NINRT7B
0345 NINRT7A:
0345 E4 00 IN AL,DATA
0347 E2 FC LOOP NINRT7A
0349 NINRT7B:
8349 80 BE 037D R 20 OR BYTE PTR NIPARt4,DNRFA {SET NRITE FAULT ERROR
034E EB CB JNP SHORT NINRT6B
0350 HIHRTB:
0350 07 06 0273 R B5B5 NOV NORD PTR RETRYC,0505H {SET RETRY DEFAULT VALUE
0358 E9 02B5 R JNP NINRT3
0359 NINRTA:
0359 59 POP CZ
B35A E9 0238 R JNP NIERR4 {DATA VERIFY ERROR
035D NINRTB!
035D E9 0217 R JNP NIERR {SET ERROR STATUS

WRITE DATA AND VERIFY

036B NINRTV:
B360 C6 06 0275 R FF NOV BYTE PTR NRTFLB.0FFH {SET NRITE/VERIFY FLAB
0365 E9 027B R JNP NINRT1



ROUTINE TO CHECK IF UNIT AVAILABLE 
EXIT: CARRY 0N=UNIT ERROR

8368 CHKDRIVEi
036B 50 PUSH AX
036? A0 0379 R MOV AL,BYTE PTR NIPAR
036C BA 26 000A E MOV AH,BYTE PTR HINDEV+10
0370 3A E0 CMP AH, AL
0372 58 POP AX
0373 76 02 JEE CHKDRIVEI
0375 F8 CLC
0376 C3 RET
0377 CHKDRIVEI:
0377 F9 STC
0378 C3 RET

; 6ET UNIT NO. TO KORK NITH 
jBET NO.OF UNITS IN SYSTEM



jilffiiHfHHMHHHHiilHiliHHHHiMiiHI
;<
;» PERIPHERAL INTERFACE NODULE (PIN)
jt
j* WINCHESTER DISK

[UNIT 0= HEAD 0 AND 1 
(UNIT 1= HEAD 2 AND 3

WINCHESTER DISK PARANETER BLOCK
5 2
i

:s s a s s s s s s s s s s 8 s s E z :z ssssassss

0379 00 WIPAR DB 0 1NIPAR + 0 DISK UNIT
037A 10 DB REST | NIPAR ♦ 1 FUNCTION
037B 0000 DN 0 i NIPAR t 2 SECTOR LD

i NIPAR + 3 SECTOR HI
037D 00 DB B i NIPAR + 4 STATUS 1
B37E 00 DB B i NIPAR + 5 STATUS 2
B37P 0000 DN B I NIPAR + 6 BUFFER ADDR. (SEGMENT)
03B1 0000 DH B 1NIPAR + 8 BUFFER ADDR.(OFFSET)
B383 00 DB

I
B 1NIPAR t 10 ACTUAL SDH RE6. CONTENTS

;♦ CHECK IF NINCHESTER DRIVE IS
T
t

j* CONNECTED AND PONERED ON. 1
i ’
;« EXIT: ZERO FLAB ON * DRIVE READY »
I» t

03B4 FIXREADY:
B3B4 BB 55 NOV AL,55H
0306 E6 C4 OUT CYLLO,AL : OUTPUT PATTERN TO R/N PORT
B3BB BB AA NOV AL.BAAH
038A E6 C3 OUT SECNO.AL
B3BC E4 C4 IN AL,CYLLO iREAD PATTERN BACK AND COMPARE
038E 3C 55 CMP AL,55H
0390 75 04 JNZ FIXREADY1
0392 E4 C3 IN AL,SECNO
0394 3C AA CHP AL,BAAH
0396 FIXREADV1:
0396 C3 RET



j H I H H H H I I H H m i H H I t H H H I H I H H H

1*
;< WINCHESTER DISK DRIVER 
1«
;< ENTRY: PARAMETER BLOCK FILLED UP
;t EXIT: STATUS BYTES IN PARAN.
;< BLOCK UPDATED AND ALL
;* REGISTERS SAVED.
J i H l t H H H H i l t H f t i l H H i m f l f H H m t l t

0397 50 FIXDR: PUSN At
B39B 53 PUSH BX
039? 51 PUSH CX
B39A 52 PUSH DX
039B Al 037B R HOV AX,NORD PTR NIPAR+2 ; GET LOGIC SECTOR HUNGER
039E B? 0011 HOV CX, 17
03A1 BA 0000 MOV DX ,0
03A4 F7 Fl DIV CX {CALCULATE CYL/HEAD
03A6 50 PUSH AX
03A7 BA 02 HOV AL,DL
03A? Ei C3 OUT SECNO,AL ;SET SECTOR NUHBER
03AB 8A IE B379 R HOV BL.BYTE PTR NIPAR [GET OISK UNIT i
03AF GA FB HOV BH,BL
03B1 Gl E3 BiBl AND BX,0£01H
03B5 D0 C7 ROL BH, 1
03B7 0A DF OR BL,BH
03B? Dl C3 ROL BL, 1
I3BB 5B POP AX
03BC 50 PUSH AX
B3BD 24 01 AND AL,01H (GET HEAD BIT
03BF 0A 03 OR AL,BL
03C1 IC A0 OR AL.SDHREG jECC/CRC AND BYTES PER SECTOR
03C3 Ei Ci OUT SDH,AL {SET ECC/CRC-BYTES/SECT-DRIVE-I
03C5 A2 03S3 R HOV BYTE PTR WIPAR+10,AL {SAVE ACTUAL SDH REG. CONTENTS
03C8 5B POP AX
03C9 Dl CB ROR AI,I
03CB Ei C4 OUT CYLLOjAL (SET CYLINDER LON
03CD B0 E4 03 AND AH,03H
0300 GA C4 HOV AL, AH
03D2 Ei C5 OUT CYLHI,AL (SET CYLINDER HIGH
03D4 E4 C7 IN AL.STAT {GET DISK STATUS
0304 A2 037D R HOV BYTE PTR NIPAR+4.AL
03D? 24 SB AND AL,CBUSY {CHECK IF CONTROLLER BUSY
03DB 75 li 1NZ FIID3
03DD AB 037A R HOV AL.BYTE PTR WIPAR+1
03E0 Ei C7 OUT COHND.AL {SET FUNCTION
03E2 24 F0 AND AL.0F0H
03E4 3C 20 CHP AL.READ
03E4 74 li 12 RD ;G0 READ OATA
83EB 3C 30 CHP AL,HRITE
03EA 74 4E JZ NR {GO NRITE DATA
03EC 3C 50 CHP AL,FORKAT
03EE 74 4i 12 NR0 {GO FORHAT ONE TRACK
03FB EB 5C 90 1HP NR2 {SEEK OR -ESTOfiE
03F3 E4 Ci FIXD3: IN -L, SDH
03F5 0C IG OR AL.18H
03F7 Ei Ci OUT SDH,AL {CLEAR DISK LAHP
03F9 5A POP DX
03FA 59 POP CX
03FB 5B POP BX
03FC 5G POP AX
03FD C3 RET



B3FE EB B42B R RD: CALL HAU ;HA1T UNTIL READ COHPLETE
8401 IE PUSH OS
0402 BB IE B3B1 R HOV BZ,NORD PTR HIPAR+8 |GET OFFSET
0406 8E IE 037F R HO? OS,NORD PTR HIPAR*6 ;SET SEGHENT ADDR.
040A B? B2BB HOV CI,512 j INPUT COUNT
B4BD E4 CB RD2: IN AL,DATA ; INPUT DATA
B4BF BB B7 HO? BYTE PTRCBXT,AL |SAVE INPUT
B411 43 INC BZ
B412 EB F9 LOOPNZ RD2 ;CONTINUE UNTIL ALL BYTES III BUFFER

;BUT STOP BEFORE BUFFER ADDR. NRAP AROUND
B414 B3 F9 BB CHP CZ,8
8417 74 B4 JZ RD4
841? E4 CB RD3: IN AL,DATA ;CLEAR CONTROLLER BUFFER
B41B E2 FC LOOP RD3
B41D 1F RD4: POP OS
841E EB D3 JHP SHORT FIZD3

HHHHiiHHHHHifHlHH

i  WAIT ROUTINE »

B42B E4-C7 NAIT: IN AL.STAT ;BET STATUS
B422 24 BB AND AL, CBUSY
B424 75 FA JNZ NAIT ;LOOP UNTIL DISK READY
8426 E4 C7 IN AL.STAT
B42B A2 B37D R HOV BYTE PTR MIPAR*4,AL ;SAVE STATUS
0420 DB DB RCR AL, 1
B42D 72 BI JC ER1 ; JUNP IF ERROR CONDITION
B42F C3 RET

B43B E4 CI ER!: IN AL,ERROR ; BET ERROR STATUS
B432 A2 B37E R HOV BYTE PTR HIPAR+5,AL ;SAVE STATUS
B435 C3 RET

; HKHHHHfHHHHffHHH

; * WRITE ROUTINE *
; HIHIHff if HHHIitffHHH

0436 BB 11 URB: HOV AL ,17
B43B E6 C2 OUT SECNT.AL | SET SECT COUNT FOR FORMAT

B43A IE HR: PUSH DS
B43B BB IE B3B1 R HOV BZ,NORD PTR HIPAR+B {BUFFER ADDR.(OFFSET)
043F BE IE 037F R HOV DSjUQRD PTR HIPAR+6 j BUFFER ADDR. (SEGHEIIT)
B443 B? 0200 HOV CZ,512 i INPUT COUNT
B446 8A 07 NR1: HOV AL,BYTE PTRIBZI jBET BYTE FROH BUFFER
044B E6 CB OUT DATA,AL iOUTPUT DATA
B44A 43 INC BZ
B44B E2 F9 LOOP NRI
B44D 1F POP DS
B44E EB B42B R HR2: CALL NAIT jHAIT UNTIL FUIICT. COHPLETE
B45I EB AB JHP SHORT FIZD3



I
0453 HIINIT:
0453 E8 00E5 R CALL CETLEN |6ET DRIVE REOU. STRUCT.LEN6TH
0455 3C 18 CUP AL,22
0458 72 58 JB NI1N1T1 |BAD STRUCT. LENBTH
0458 80 0000 E hov AL,NI FLA6S
045D 0C 7F DR AL.7FH (SET UNXNONN DISK
045F 82 0000 E HOV NI FLABS,8L
0452 8B BBBB E nov AL,N1NCH DRIVES ;BET NO. OF DRIVES ON SYSTEH
0455 D0 C0 RQL AL, 1 ;HAKE NO. OF UNITS
0457 88 0E 0000 E MOV CL,HI OUT RETRIES |6ET RETRY (OUT) COUNTS
048B 88 2E 0008 E HOV CH,NI IN RETRIES |6ET RETRY (IN) COUNTS
046F BB 2E 0271 R HOV BYTE PTR RETRYDEF,CH
0473 88 0E 0272 R nov BYTE PTR RETRYDEF+l.CL ; SAVE RETRY COUNTS
0477 82 88B8 E HOV BYTE PTR HINDEVHB.AL (SET NUHBER OF UNITS
0478 28i 8B 47 0D HDV ESiBYTE PTR HEDIACBO,AL
047E 28: C7 47 0E 0453 R HOV ESiNORD PTR TRANSCBXJ,OFFSET HIINIT
0484 28: 8C 4F 10 HOV ESiNORD PTR TRANSt2EBIl,CS
0488 28: C7 47 12 B087 R HOV ES:NORD PTR CQUNTCBX1,OFFSET NIBPB }ADDR. OF BPB 1
048E 28: 8C 4F 14 HOV ES:NORD PTR C0UNT+2IBXI,CS
0492 C7 08 008F R BBCE R HOV NORD PTR NITBL,OFFSET EXIT
0498 EB 03B4 R CALL FIXRE8DY
049B 75 1F JNZ NIIN1T4
0498 C8 08 0378 R 18 HOV BYTE PTR HIPAR+1,REST
0482 80 28 0379 R 01 AND BYTE PTR HIPAR.Bl
0487 EB 0397 R CALL FIXDR (RESTORE DRIVE
0488 B0 3E B37B R 50 CHP BYTE PTR HIPARt4,5BH
848F 75 08 JHZ NI1NIT2 (ERROR CONDITIOH
04B1 E9 88CE R JHP EXIT
04B4 HIIHlTli
04B4 E9 00BF R JHP LENERR
04B7 N1IKIT2:
04B7 80 037D R HOV 8L.BYTE PTR HIPAR+4
04B8 24 80 AND AL.CBUSY
04BC NI1NIT4:
S4BC B0 02 HOV AL,2 |DRIVE NOT READY
04BE 75 02 JNZ NIINIT3
B4CB BB BC 'HDV AL, 12 (BENERAL FAILURE
04C2 NI1NIT3:
04C2 E9 B0C9 R JHP

1
ERREXIT (SAVE STATUS AND EXIT

04C5 HI.ENDs

84C5 CSE6 ENDS 
1

END BE6IN



Segaents and groupn

Ni >e Size align coebine class

CSE6.....................................  B4C5 PARA PUBLIC 'CODE'

Syibalsi

l i i i  Type Value Attr

ABC........................................  Nueber 6BB4
BBD.-.....................................  Nueber IBBB
BEB1N.....................................  L NEAR BIBB CSE6
BUSE1IT..................................  L NEAR BBB7 CSEG
CBUSY.....................................  Nueber BBBB
CURB.....................................  Nueber BBBB
CERR.....................................  Nueber BBB1
CHKDRIVE...............................  L NEAR 0368 CSES
CHKDR1VE1................................ L NEAR 8377 CSEG
CNR........................................  Nueber 0B82
CNDERR..................................  L NEAR BBC7 CSEG
CHDLEN..................................  Nueber BBBB
COHND.....................................  Nueber BBC7
CORRD.....................................  Nueber BBB4
COUNT.....................................  Nueber BB12
CRCID.....................................  Nueber BB2B
CYLHI.....................................  Nueber BBCS
CYLLO.....................................  Nueber BBM
DAHNFB..................................  Nueber 8BB1
DATA.....................................  Alias HBASE
DREADY..................................  Nueber BB4B
DSEEC.....................................  Nueber BB1B
DHRFA.....................................  Nueber B82B
ENTRY.....................................  L NEAR BB16 CSE6
ENTRY1..................................  L NEAR BB3E CSE6
ER1........................................  L NEAR B43B CSES
ERREXIT..................................  L NEAR BBC? CSES
ERROR............................... ..  . Nueber BBC1
EXIT.....................................  L NEAR BBCE CSEG
EXIT!.....................................  L NEAR BBDB CSES
EYITP.....................................  F PRQC BBCE CSES Length =BB17
FIXD3.....................................  L NEAR B3F3 CSEG
FIXDR.....................................  L NEAR 8397 CSE6
FIXREADY...............................  L NEAR 8384 CSEG
FIXREADY1................................ L NEAR 0396 CSEG
FORMAT..................................  Nueber BB5B
GETBPB..................................  L NEAR BUG CSEG
GETBPB1..................................  L NEAR B1G5 CSES
SETBPB2..................................  L NEAR B1GE CSES
BETBPB3..................................  L NEAR B171 CSEG
GETBPB5..................................  L NEAR B17G CSE6
6ETBPB6..................................  L HEAR 817C CSEG
SETBPB7..................................  L NEAR B18S CSE6
6ETBP8B..................................  L NEAR 0191 CSEG
GETLEN..................................  L NEAR BBES CSEG
HBASE.....................................  Nueber BBCB
1DNFD.....................................  Nueber BB1B
LEHERR..................................  L NEAR BBBF CSEG
HEDERR..................................  L NEAR BBC3 CSEG
NED1A.....................................  Nueber BBBD
NEOIAC..................................  L NEAR BBF1 CSES



HEDIAC1..................................  L NEAR BlflF CSE8
PTRSflV..................................  L NORD BEBE CSE6
RD........................................ L NEAR B3FE CSEG
RD2........................................ L NEAR 04BD CSEG
RD3........................................ L NEAR 0419 CSEG
RD4........................................ L NEAR B41D CSEG
READ..................................... Nuiber BB2B
REST.....................................  Nuiber BB1B
RETRVC..................................  L NORD B273 CSEG
RETRYDEF...............................  L NORD 0271 CSES
SDN........................................ Nuiber BBCi
SDHRES..................................  Nuiber BBAB
SECNO..................................... Nuiber BBC3
SECNT........................... . . . Nuiber BBC2
SEEK..................................... Nuiber BB7B
START......................    Nuiber 8B14
STAT..................................... Nuiber BBC7
STATUS..................................  Nuiber BBB3
STAATE..................................  Nuiber BBBB
STRATP ..................................  F PROC BBB3 CSEG Length -BBBB
TRB.......................................  Nuiber BBB2
TRANS..................................... Nuiber BBBE
UNCOR..................................... Nuiber BB4B
UNIT . . . .............................  Nuiber BBB1
UNITERR..................................  L NEAR BBBB CSES
NAIT..................................... L NEAR 0420 CSEG
NIBPB..................................... L NORD BBS7 CSEG
NIBPB1A.................................. L NORD BBAA CSEG
NIBPBIC..................................  L NORD BB97 CSEG
NIERR.....................................  L NEAR B217 CSES
NIERR1..................................  L NEAR B22F CSEG
NIERR2.................................. L NEAR B23I CSEG
NIERR3..................................  L NEAR B234 CSEG
NIERR4..................................  L NEAR B23B CSEG
NIERRS..................................  L NEAR B23C CSE6
NIERR6.................... .............  L NEAR B24B CSES
NIERR7.................................. L NEAR B244 CSEG
NIERRB..................................  L NEAR B24B CSEG
NIINIT..................................  L NEAR B4S3 CSE6
NI1NITI..................................  L NEAR B4B4 CSEG
NIINIT2..................................  L NEAR B4B7 CSE6
NIINIT3..................................  L NEAR B4C2 CSE6
NIINIT4..................................  L NEAR B4BC CSEG
NINCH DRIVES.........................  V BYTE BBBB External
NINDEV.................................. V NORD BBBB External
NIPAR..................................... L BYTE 0379 CSE6
NIREAD..................................  L NEAR B1A4 CSES
NIREADI.................................. L NEAR B1CB CSEG
NIREAD1A...............................  L NEAR B1E4 CSEG
NIREAD2..................................  L NEAR B1E7 CSEG
NIREAD3..................................  L NEAR B2B7 C5E6
NIREAD4.................................. L NEAR B2I4 CSEG
NITBL..................................... L NORD BBSF CSE6
NINRT..................................... L NEAR 0276 CSEG
NINRT1..................................  L NEAR B27B CSE6
N1NRT2..................................  L NEAR 0297 CSE6
NINRT3.................................. L NEAR B2B5 CSEG
NINRT31..................................  L NEAR B2C2 CSEG
NINRT3A.................................. L NEAR B2CS CSEG
NINRT3B.................................. L NEAR B2D3 CSEG
NINRT4 . . . . .  .................... L NEAR 02DS CSEG



HINRTS .......................... . . .  L NEAR B2F6 CSE6
HIHRT6.......................... L NEAR B2FE CSE6
HIHRT6A.......................... . . .  L NEAR 8314 CSE6
UIHRT6B.......................... . . . L NEAR B3IB CSE6
HIHRT7 .......................... L NEAR 0348 CSEG
HIHRT7A.......................... . . . L NEAR 8345 CSE6
NINRT7B.......................... L NEAR 8349 CSE6
HIHRTB .......................... L NEAR 8358 CSEG
MIHRTA .......................... L NEAR 8359 CSE6
HIHRTG .......................... . . . L NEAR 8350 CSE6
HIHRTC .......................... . . . L NEAR 026B CSE6
HIHRTD .......................... . . . L NEAR B26E CSE6
HIHRTV .......................... . . .  L NEAR 8368 CSEG
MI ERB .......................... . . . L NEAR B4C5 CSEG
HI FLA6G ....................... . . . V BYTE 8800
HI INTERRUPT ................. . . . L NEAR B012 CSE6
HI INTERRUPT1................. . . . L NEAR 086C CSE6
HI IN RETRIEG................. . . . V BYTE 8088
HI OUT RETRIEG .............. V BYTE 808B
HI START ....................... . . . L NEAR 8808 CSEG
HI STRATEGY.................... . . . L NEAR 0803 CSE6
HPC............................... . . . Nuiber B8C1
HR................................ L NEAR B43A CSEG
HRB............................... . . . L NEAR 8436 CSEG
HR1............................... L NEAR 8446 CSEG
HR2............................... L NEAR B44E CSEG
HRITE............................. 8838
HRTFLG .......................... L BYTE 0275 CSE6

Blobal
External
Global

External
External
Blobal
Global



i ‘
;< H I N C H E S T E R DI SK 
I*
;i DRI VER
I*

!

; DEFINE OFFSETS FOR 10 DATA PACKET

> 0BB0 CHDLEN ESU 0 ;LEHBTH OF THIS BLOCK
= 800] UNIT ESU 1 ;SUB UNIT SPECIFIER
- 8002 CHD ESU 2 (CONHAND CODE
» 00)3 STATUS ESU 3 ;STATUS
> 800D NEDIA ESU 13 (NEDIA DESCRIPTOR
• 000E TRANS ESU 14 (TRANSFER ADDRESS
- 0012 COUNT ESU 18 (COUNT OF SECTORS
* 8014 START ESU 20 (FIRST BLOCK TO TRANSFER

HINCHESTER DISK DEFINITIONS
S a iZ B B B B S E S S S a S ta S IK S B IX S ftS *

•» I
;t PORT DEFINITIONS *
i *  *

> 00C0 HBASE ESU 0CBH i CONTROLLER BASE AODR.
S DATA ESU HBASE | R/H DATA REGISTER
* 00C1 ERROR ESU HBASEtl ( R ERROR RE6ISTER
> 00C1 HPC ESU HBfiSE+1 ) H HRITE PRECONP. RE6ISTER
« 0BC2 SECNT ESU HBASE+2 I R/H SECTOR COUNT REGISTER
= 00C3 SECNO ESU HBflSE+3 1 R/H SECTOR NUHBER RE6ISTER
= 00C4 CYLLO ESU HBASE+4 ; R/H CYLINDER LOH RE6ISTER
. 00C5 CYLHI ESU HBASE« 1 R/H CYLINDER HIGH RE6ISTER
* BBC6 SDH ESU HBflSE+6 | R/H ECC/CRC-BYTES p£r SECTOR-DRIVE-HEAD
= 00C7 STAT ESU HBASE+7 ; R STATUS REGISTER
> 00C7 COHND ESU HBASE+7 | H CONHAND REGISTER

J

{HfHHHMHHHfiliHiHfftfHHtiHHHHHHf

J * t

;t DISK FUNCTIONS »
i* *

;
< 0000 STRATE ESU 0 (STEPPING RATE TRACK TO TRACK » BUFFERED STEP
* 0010 REST ESU 10H OR STRATE (RESTORE CONHAND HITH STRATE
= 0070 SEEK ESU 7BH OR STRATE (SEEK CONHAND HITH STRATE
« 0020 READ ESU 20H (READ CONHAND
* 0038 HRITE ESU 30H (HRITE CONHAND
'  0050 FORHAT ESU 50H (FORHAT CONHAND



)
; >h h  H t m i m f o i m m i i i H i H i m i i  » h k h > 

i* *
i* ERRROR RE6ISTER EQUATES i
i* *

i
= BBBI DAHNFD EQU B1H i ADDR. HARK NOT FOUND
■ BBB2 TRB EQU B2H i TRACK B ERROR
= 0BB4 ABC EQU B4H ; ABORTED COHHAIID
= BB1B IDNFD EQU 1BH i ID NOT FOUHD
= B82B CRCID EQU 2BH j CRC-ERROR ID-FIELD
= BB4B UNCOR EQU 4BH ; UHCORRECTED DATA IN DATA FIELD
= BBSS BBD EQU BBH i BAD BLOCK DETECTED

!» *
i* STATUS RESISTER EQUATES <
i‘ *

• BBBI CERR EQU B1H i CONTROLLER ERROR
= BB84 CORRD EQU B4H ; DATA CORRECTED IN DATA FIELD (ECC)
= BBBB CDRQ EQU BBH ; CONTROLLER DATA REQUEST
<= BB1B DSEEC EQU 1BH ; DRIVE SEEK COHPLETE
 ̂B02B DHRFA EQU 2BH i DRIVE HRITE FAULT

= 0B4B DREADY EQU 4BH | DRIVE READY
= BBBB CBUSY EQU BBH i CONTROLLER BUSY

I I I I K H t liH H d fH K lW H I H lfi i lH m iliH I H  
; i  »

j< SPECIALS »
!* *
; « n m n i m i n m n n n n m i n i i m m i H ( m

SDHRE6 EQU BASH j ECC/512 BYTES PER SECTOR

I
PUBLIC «.STRATEGY 
PUBLIC HI INTERRUPT 
PUBLIC HI START 
PUBLIC HI END

j STRATEGY ENTRY POIHT 
jINTERRUPT ENTRY POIHT 
;BESIN OP DRIVER 
;END OF DRIVER

EXTRN HIHDEVsHORD
EXTRN «INCH DRIVESiGYTE ;N0. OF HINCHESTER DRIVES
EXTRN HI.OUT.RETRIESiBYTE j HO. OF RETRIES (OUT)
EXTRN HI 1H_RETR1ES:BYTE jND. OF RETRIES (IN)
EXTRN HI_FLflBSs BYTE



I
BBBB CSEG SEEHENT PUBLIC 'CODE'

ASSUME CS:CSE6,DS:CSEG,ES:CSE6,SS:CSEG

ORB

BEGIN:

( H H H M H I H l I H H I H H H H M H t i l i H M I H H t H H H H H t  
i  t
< SPECI A L  DEV I CE  HEADER i
f (
H H f l i l l H H H i l i f i l l i m i t t H H H H H H I I M t t H H i l H H t

DWORD pointer to next device 
(-1,-1 if last device)

—+
1 1 word offset.
1 1 word segeaent.

Device attribute KORD 
Bit IS > 1 for chiricter devicee. 

B for block devices

1 1 uord.
I
1

Charcter devicee. (Bit 15*11 
Bit B * 1 current it i device. 
Bit 1 * 1 current ito device. 
Bit 2 * 1 current NUL device. 
Bit 3 * 1 current Clock device.

:
I
1
1
1
1

Bit 14 * 1 IOCTL control bit.
J
i

Device strategy pointer. ; 1 word offset.

Device interrupt pointer. ; 1 word offset.

Device nue field.
Chiricter devicee ire any valid nue 

left juetified, in a epace filled 
field.

Block devices contain i  of units in 
the first byte.

! 8 bytes. 
1 
1 
1 
»
1

—+

BBBB «.START:

• RELEASE ID
BBBB 82 DB 82 iISSUE
BBB1 81 DB 81 |SUB ISSUE
8B02 88 DB 88 jPATCH LEVEL



; SIMPLISTIC STRATE6Y ROUTINE FOR NDN-NULTI-TASKIN6 SYSTEM

CURRENTLY JUST SAVES I/O PACKET POINTER IN PTRSAV 
; FOR LATER PROCESSIN6 BY THE INTERRUPT ROUTINE.

BOBS STRATP PRQC FAR

BBB3
8BB5
BBB8
BBBD

2E: 89 IE BBBE R 
2E: 8C 06 0010 R 
CB

«.STRATEGY!
NOV
NOV
RET

CSiNORD PTR PTRSAV,B* 
CSiNQRD PTR PTRSAV+2.ES

BBBE STRATP ENDP

BBBE BBSS BBBB PTRSAV DN 0,0 jSTRATESY POINTER SAVE

i
BB12 NI INTERRUPT:
BB12 56 PUSH SI
BBI3 BE BB6F R NOV SI,OFFSET NITBL

0016 5B ENTRY: PUSH AX )SAVE ALL HECESSARY REBISTERS.
0017 SI PUSH CX
B01B 52 PUSH DX
0019 57 PUSH DI
BB1A IE PUSH DS
BB1B B6 PUSH ES
BBIC 53 PUSH BX
BBIO BE PUSH CS
BB1E IF POP DS {SET DATA SE6. TO CODE SEB.
BB1F 8B IE BBBE R NOV BX.HORD PTR PTRSAV {Retrieve pointer to I/O Pictet.
0023 BE B6 BB1B R NOV ES,NORD PTR PTRSAV«
BB27 26i BA 47 01 NOV AL,ES:UNIT[BXI |AL • Unit code.
BB2B A2 B351 R NOV BYTE PTR NIPAR.AL
BB2E 26: BA 67 BO NOV AH.ESiNEDIAIBII {AH • Nedii descriptor.
BB32 26; SB 7F B2 BB CNP ESiBYTE PTR CNDCBXl.B
0037 74 B5 JI ENTRY1 {SKIP NEDIA CHECK IF INIT FUNCT.
BB39 BB FC FB CNP AH,BFBH
BB3C 75 2E JNZ HI.IHTERRUPTl {Unknoxn Nedii descriptor
BB3E ENTRY1:
BB3E 26s BB 4F 12 NOV CX.ESsCOUNTIBX] ;CX • Contiins byte/sector count.
0042 26: BB 57 14 NOV DX,ES:STARTCBX1 {DX « Stirting Logical sector.
0046 8? 16 B353 R NOV NORD PTR HIPAR+2.DX
BB4A 97 XCH6 DI, AX jHove Unit/Nedii into DI teeponrily
BB4B 26: BA 47 B2 HOV AL,ES:CHDIBX1 {Retrieve Coeimd type.
BB4F 32 E4 XOR AH,AH ;Cleir upper hill ol AX Tor cilc.
BB51 B3 FB ADD SI,AX jCosp. entry point in funct. tible.
BBS3 B3 FB ADD SI,AX
BBSS 3C BB CNP AL,11 {Not lore thin 11 coeeinds.
BBS7 77 59 JA CHDERR ;Ah, veil, error out.
BBS? 97 XCHB AX,DI ;Nove Unit A Nedii back.
BBSA 26: BB 7F IB NOV DI,ESiTRANS+2 CBII ;DI » addess of Transfer address.
BBSE B9 3E B357 R NOV NORD PTR NIPAR+6.D1 {Buffer Addr. to PIN table
0062 26: BB 7F BE NOV Dl,ES:TRANS CBXJ
0066 8? 3E B359 R NOV NORD PTR NIPARtB.DI
BBiA FF 24 JNP NORD PTRCSI1 jPerfore I/O packet cooeand.
006C HI.IHTERRUPTl:
BB6C EB 40 90 JNP NEDERR jUNKNQNN NEDIA DESCRIPTOR



I
) HIKCHESTER DISK FUNCTION TABLE

8B4F 0427 R BITBL DB BI1NIT 1» -  Initialize Driver.
0071 90DC R DB NEOIAC |1 -  Return current eedia code.
BB73 0101 R DB 6ETBPB ;2 - Bet Bios Parameter Block.
BB75 00B2 R DB CNDERR |3 - Reserved, (currently returns error)
0077 017C R DB BIREAD l< - Block read.
0079 00A2 R DB BUSEXIT |5 - (Not used, return busy flag)
007B 00B9 R DB EXIT -  Return status. (Not used)
0B7D 00B9 R DB EXIT )7 -  Flush input buffer. (Not used.)
007F 024E R DB BIBRT iB - Block write.
0091 033B R DB BIBRTV i 1 -  Block write with verify.
0003 B0B9 R DB EXIT ;10 -  Return output status.
00S5 0BB9 R DB EXIT Ml - Flush output buffer. (Not used.)

I

BIOS PARAHETER BLOCK ARRAY

9087 888F R fIBPB DB BIDPB1
B0B9 0BBF R DB BIBPB1
0BBB 008F R DB NIBPB1
B98D 80BF R DB BIBPBI

SEASATE HITHOUT BOOT RECORD

BB8F 0200 IIBPB1 DB 512 (BYTES PER SECTOR
BB91 0B DD B (SECTOR PER ALLOCATION UNIT
0092 0091 DB 1 (RESERVED SECTORS
0094 02 DB 2 (NUHBER OF FAT'S
0095 0200 DB 512 [NUMBER OF ROOT DIRECT. ENTRIES
0097 5104 DB 20740 (NUMBER OF SECTORS PER DISK
BB99 FB DB BF8H (MEDIA DESCRIPTOR
009A 0B9B DB B (NUHBER OF FAT SECTORS
0B9C 0911 DB 17 (SECTORS PER TRACK
009E 8004 DB 4 (NUHBER OF HEADS
8BA0 B0BB DB B (HIDDEN SECTORS

! COItltON ERROR PROCESSINB ROUTINE.
; AL ’ ERROR CODE.
I
I Error 1 0 ’ Brite Protect violation.
; 1 = Unknown unit.
; 2 ’ Drive not ready.
; 3 > Unknoen coaeand in I/O packet.
; 4 = CRC error.
; 5 = Bad drive request structure length.
; t  = Seek error.
; 7 ’  Unknown eedia discovered.
; B = Sector not Found.
; 9 > Printer out of paper.
I IB * Brite fault.
; 11 > Read fault.
; 12 * General failure.



BBA2 BUBEXITs {Device busy exit.
00A2 B4 B3 HOV AH,BBBBBBUB {Set busy and done bits.
BBA4 EB 15 JHP SHORT EXIT1
SBA6 UN1TERR;
BBAi BB Bl HOV AL, 1
BBAB EB BA JHP SHORT ERREXIT
BBAA BB B5 LENERR; HOV AL,5 {Bad drive request struct.length
BBAC EB Bi JHP SHORT ERREXIT
BBAE BB B7 HEDERRi HOV AL,7 I Unknown Hedia discovered.
BBBB EB B2 JHP SHORT ERREXIT
BBB2 BB B3 CHDERR: HOV AL,3 {Set unknottn coiaand error 4.
BBB4 ERREXIT:
BBB4 B4 Bl HOV AH,1BBBBBB1B {Set error and done bits.
BBBB F9 STC {Set Carry bit.
BBB7 EB B2 JHP SHORT EXIT1 {fluick uay out.

BBB9
1
EXITP PROC FAR

BBB9 B4 Bl
1
EXIT: HOV AH.BBBBBBB1B {Set done bit ior HSDDS.

BBBB BB IE B8BE R EXIT1: HOV BX,MORD PTR PTRSAV
BBBF BE Bi BB1B R HOV ES,NORD PTR PTRSAV+2
BBC3 26; 89 47 B3 HOV ES:STATUSIBX],AX {Save operation coaplete and status.
BBC7 5B POP BX {Restore registers.
BBCB B7 POP ES
BBC9 1F POP OS
BBCA 5F POP DI
BBCB 5A POP DX
BBCC 59 POP CX
BBCB 5B POP AX
BBCB 5E POP SI
BBCF CB RET {RESTORE REBS AND RETURN

BBBB EXITP ENDP

’{ HOVE LENGTH OF DRIVE REBU. STRUCT. TO AL RES.

BBBB BB IE BBBE R
i
GETLEH: HOV B>,NORD PTR PTRSAV

BBB4 BE Bi BB1B R HOV ES,NORD PTR PTRSAV+2
BBBS 26; BA B7 HOV AL,ES:BYTE PTR CHDLENIBX1
BBBB C3 RET

1

BBBC HEDIAC:
BBBC EB BBBB R CALL EETLEN {BET DRIVE STRUCT. LENGTH
BBBF 3C BF CHP AL, 15
BBE1 72 C7 JB LEHERR {BAD STRUCTURE LENGTH
BBE3 BA 2i BBBB E HOV AH,NI FLA6S {SET HEDIA CHECK FLAG
BBE7 SA BE B351 R HOV CL.BYTE PTR NIPAR {SET DISK UNIT
BBEB BB Bl HOV AL,B1H
BBEB D2 EB SAL AL,CL {SHIFT AL BECAUSE CL-B
BBEF 22 C4 AND AL,AH
BBF1 75 B7 JNZ HEDIAC1
88F3 26: Ci 47 BE Bl HOV ESiBVTE PTR TRAHSIBX],! {SET HEDIA NOT CHAN6EO
BBFB EB BF JHP EXIT
BBFA HEDIAC1:
BBFA 2i: Ci 47 BE BB HOV ES:BYTE PTR TRAHSIBX],B {DON'T KNON IF HEDIA HAS BEEN CHANGED
BBFF EB BB JHP EXIT



1
S1BI EETBPB:
BIBI EB 00D0 R CALL GEILEN ) GET DRIVE STRUCT. LENGTH
0104 3C 16 CUP AL,22
01 Bi 72 44 JB GETBPB2 {BAD STRUCT. LENGTH
B1BB EB 035C R CALL FIXREADY ; CHECK IF DRIVE READY
B1BB 75 42 JNZ GETBPB3
B1BD C6 06 0352 R 10 MOV BYTE PTR NIPAR+l.REST {SET RESTORE FUNCTION
0112 C7 06 B353 R 0000 MOV NORD PTR HIPAR+2,B {SET FAT SECTOR
Bl 18 EB 036F R CALL FIXDR
BUB B0 3E 0355 R 5B CUP BYTE PTR NIPARt4,50H {CHECK IF READY AND SEEK COKPLETE
B12B 75 2D JNZ GETBPB3
B122 06 PUSH ES
B123 BA 0E 0351 R KO 9 CL.BYTE PTR NIPAR
B127 BB 01 KOV AL,B1H
0129 D2 E0 SAL AL,CL
B12B 50 PUSH AX
B12C C6 06 0352 R 20 KOV BYTE PTR NIPAR+l.READ {SET READ FUNCTION
0131 EB 036F R CALL FIXDR
B134 BE 06 0357 R KOV ES,NORD PTR NIPAR+6
0138 BB 3E 0359 R KOV Dl,NORD PTR HIPAR48
B13C 26) BB 7D 15 F8 CKP BYTE PTR ES:21[DI1,0FBH
0141 74 11 JZ GETBPB6
0143 GETBPB1:
0143 5B POP AX
0144 0B 06 0000 E OR NI FLAGS,AL {SET UNKKONN KEDIA FLAG
014B 07 POP ES
0149 E9 00AE R JKP KEDERR {MEDIA ERROR
014C 6ETBPB2:
0148 E9 B0AA R JKP LENERR
014F BETBPB3:
B14F BB 02 KOV AL,2 {DRIVE NOT READY
0151 E9 00B4 R JKP ERREX1T
0154 GETBPB6:
0154 B9 0013 KOV CX, 19
0157 B3 C7 BB ADD 01,11 ;ADDR. OF BPS IN BOOT RECORD
0I5A BE B0BF R KGV SI.OFFSET NIBPB1
0150 GETBPB7:
015D 26: 8A 05 KOV AL,BYTE PTR ES:[DI] {HOVE GPB FROH BOOT RECORD
0160 BB 04 KOV BYTE PTR ISZl.AL
0162 47 INC DI
0163 46 INC SI
0164 E2 F7 LOOP GETBPB7
0166 BE 00BF R KOV SI,OFFSET NIBPB1
0169 6ETBPBB:
0169 58 POP AX
016A F6 DB NOT AL {KEDIA FLAB • 0
016C 20 06 8BB0 E AND NI FLAGS,AL {SET KEDIA FLAG
0170 07 POP ES
0171 26: 89 77 12 NOV NORD PTR ES:COUNT 1BX],SI
0175 26: BC 4F 14 KOV NORD PTR ES:C0UNT+2[BXI,CS
0179 E9 BBB9 R JHP EXIT



017C KIREAD:
B17C B3 F9 00 CUP CX,0 ;CHECK IF SECTOR COUNTER > 0
017F 74 38 JZ NIREAD1A
0181 E8 00DB R CALL 6ETLEN ;6ET DRIVE REQU. STRUCT.LENSTH
0184 3C 18 CUP AL,22
0188 72 C4 3B GETBPB2 ;BAD STRUCT. LENSTH
0188 E8 0340 R CALL CHKDRIVE ;CHECK IF UNIT AVAILABLE
0188 72 5F JC MIREAD4 jUNIT ERROR
01BD E8 035C R CALL FIXREADY jCHECK IF DRIVE READY
019B 75 4D JNZ NIREAD3
0192 Al B249 R BOV AX,NORD PTR RETRVDEF jSET NO. OF RETRIES
0195 A3 0248 R BOV NORD PTR RETRYC,AX
0198 NIREAD1:
B19B C8 08 0352 R 2B BOV BYTE PTR NIPAR*1,READ ;SET READ FUNCTION
819D EB 038F R CALL FIXDR jREAD ONE SECTOR
81A0 AB B355 R BOV AL,BYTE PTR NIPAR*4 •,BET STATUS
01 A3 24 F9 AND AL.BF9H
B1A5 3C 58 CBP AL,58H
01A7 75 18 JNZ N1READ2 ;60 PERFORH RETRIES
01A9 AI 0249 R BQV AX.HORD PTR RETRYDEF
01AC A3 024B R BOV NORD PTR RETRYC,AX ;SET RETRY DEFAULT VALUE
01AF 81 08' 0359 R 02B0 ADD NORD PTR N!PAR*8,B20BH iBUFFER ADDR. +200H
0185 FF 08 0353 R INC NORD PTR NIPAR*2 iSECTOR 1 *1
01B9 49 DEC CX ;SECTOR COUNT -1
01 BA 75 DC JNZ NIREAD1 ; SO READ NEXT SECTOR
01BD HIREAD1A:
01BC E9 00B9 R JNP EXIT

81EF HIREAD2:
01BF 24 B0 AND AL,CBUSY
01C1 75 1C JNZ NIREAD3 iCHECK DRIVE NOT READY
01C3 FE BE B24B R DEC BYTE PTR RETRYC
01C7 79 CF JNS NIREAD1 |PERFORH RETRY
B1C9 A0 0249 R BOV AL.BYTE PTR RETRYDEF
01CC A2 0248 R BOV BYTE PTR RETRYC,AL ;SET RETRY DEFAULT VALUE
01CF FE BE 024C R DEC BYTE PTR RETRYC+1
B1D3 78 1A JS NIERR iCHECK ERROR TYPE
01D5 C8 08 0352 R 10 BOV BYTE PTR HIPAR+1,REST jSET RESTORE FUNCTION
81DA EB 838F R CALL FIXDR jRESTORE DRIVE
B1DD EB B9 JBP NIREAD1 ;60 READ ABAIN

81DF NIREAD3:
01DF EB B0D0 R CALL BETLEN
81E2 28: C7 47 12 0000 BOV ES:WORD PTR COUNTIBX1,00 ;SET NO. OF SECT.PROCESSED
01EB B0 02 BOV AL,2 ;SET DRIVE NOT READY STATUS
81EA EB ID JBP SHORT NIERR2
81EC HIREAD4:
01EC E9 00A8 R JBP UNITERR



I
| ERROR ROUTINE

01EF HIEARi
B1EF EB 9000 R CALL 6ETLEH
01F2 2ii 29 4F 12 SUB ES:KORD PTR COUNTIBIJ.C)1 ;SET NO. OF PROCESSED
01F0 A9 B35S R HOV AL,BYTE PTR HIPARM ;GET STATUS RES.
eiF9 OB OB RCR AL,1
IIFB 72 23 JC HIERRB | CONTROLLER ERROR
B1FD Bl 04 NOV CL,4
uff 02 OB RCR AL,CL
0201 73 09 JNC HIERR3 ;SEEK ERROR
>203 DB DB RCR AL, 1
9205 72 09 JC HIERR4 ;KRITE FAULT
0207 BB 0C NIERRli HOV AL, 12 ; GENERAL FAILURE
9209 E9 00B4 R UIERR2! JHP ERREHT (STORE ERROR AND EXIT

02BC B0 B0 HIERR3: HOV AL,0 (SEEK ERROR
920E EB F9 JHP SHORT HIERR2
0210 BB 0A HIERR4! HOV AL, 10 ; WRITE FAULT
0212 EB F5 JHP SHORT HIERR2
0214 BB 0B HIERR5I HOV AL,11 (READ FAULT
9215 EB Fl JHP SHORT HIERR2
02IB BB 0B HIERR0: HOV AL,fl (SECTOR NOT FOUND
021A EB ED JHP SHORT HIERR2
921C BB 04 HIERR7! HOV AL,4 (CRC ERROR
021E EB E9 JHP SHORT HIERR2
0220 AB 0350 R HIERRBi HOV AL,BYTE PTR HIPAR+5 (SET ERROR RESISTER
9223 DB 08 RCR AL, 1
0225 72 ED JC HIERR5 (ADDR. HARK NOT FOUND
0227 DB DB RCR AL, 1
0229 72 DC JC HIERR1 (TRACK 0 ERROR
0220 D0 DB RCR AL, 1
0220 72 DB JC H1ERR1 (ABORTED COHHAND
022F DB DB RCR AL, 1
0231 DB DB RCR AL, 1
0233 72 E3 JC HIERR0 ;ID NOT FOUND
0235 DB DB RCR AL, 1
0237 72 E3 JC HIERR7 ;CRC ERROR IN ID FIELD
0239 D9 DB RCR AL, 1
923B 72 D7 JC HIERR5 (UNCORRECTABLE DATA
0230 DB DB RCR AL, 1
023F 72 D7 JC HIERR0 (BAD BLOCK DETECTED
0241 EB C4 JHP SHORT HIERR1

B243 NIHRTCi
0243 E9 00AA R JHP LENERR
0240 HIHRTO:
0240 E9 B0A0 R JHP

i
UNITERR

0249 0000 RETRYDEF DH 0 (RETRY DEFAULT VALUE
024B 000B RETRYC DH 0 (RETRY COUHT
0240 B0 HRTFLS DB 0 ( BB-HRITE, FF»HRITE/VERIFY

C — 2 — 2 4 1



024E HIWRTi
B24E C6 96 B24D R IB MDV BYTE PTR HRTFLS,0 ;SET NRITE DATA FLAB
1253 WIHRT1:
1253 B3 F9 IB CMP CX,1 {CHECK IF SECTOR COUNTER > 1
1256 74 42 JZ NINRT31
125B EB B9DI R CALL BETLEN |6ET DRIVE REDU. STRUCT. LENBTH
125B 3C 16 CMP AL,22
I25D 72 E4 JB N1NRTC g BAD STRUCT. LENBTH
025F EB B341 R CALL CHKDRIVE {CHECK IF UNIT AVAILABLE
1262 72 E2 JC HINRTD {UNIT ERROR
1264 EB B35C R CALL FIXREADY {CHECK IF DRIVE READY
1267 75 34 JNZ NINRT3A
126? A1 1249 R MOV AI,NORD PTR RETRYDEF
126C A3 B24B R MOV NORD PTR RETRYC.AX {SET RETRY COUNT
B26F NINRT2:
126F C6 16 9352 R 31 MOV BYTE PTR NIPAR+1,NRITE {SET NRITE FUNCTION
1274 EB B36F R CALL FIXDR {NRITE DATA
1277 A9 1355 R MOV AL.BYTE PTR WIPAR+4 {SET STATUS
127A 24 F9 AND AL,BF9H
127C 3C 51 CNF AL,5BH {CHECK FOR ERROR
127E 75 2E INI NINRT4 {PERFORM RETRIES
I2BB Al B249 R NOV AX,NORD PTR RETRYDEF
1283 A3 124B R NOV NORD PTR RETRYC.AX {SET RETRY DEFAULT VALUES
12B6 91 3E 924D R BB CMP BYTE PTR NRTFLB.B
128B 75 41 JNZ NINRT5 ;GO VERIFY DATA
12BD N1WRT3:
12BD 31 B6 135? R 0200 ADD NORD PTR NIPAR+B,B2IBH {BUFFER ADDR. +2B0H
1293 FF 16 1353 R INC NORD PTR NIPAR+2 {SECTOR NUNBER +1
1297 49 DEC CX {SECTOR COUNT -1
129B 75 D5 JNZ NINRT2 ;SO NRITE NEXT SECTOR
129A NINRT31:
129A E9 BBB9 R JMP EXIT
B29D NINRT3A:
129D- EB 1BDB R CALL 6ETLEN
B2AB 26: C7 47 12 1BBB MDV ES:NORD PTR COUNTIBXI.BB ;SET NO. OF PROCESSED SECT.
I2A6 BB 12 NOV AL,2 {DRIVE NOT READY
12AB E? BBB4 R JMP ERREXIT
12AB HIHRT3B:
12AB E? B1EF R JNP NIERR {CHECK STATUS TYPE
12AE NINRT4:
B2AE 24 BB AND AL,CBUSY {CHECK IF DRIVE NOT READY
92B1 75 EB JNZ NINRT3A
12B2 FE BE B24B R DEC BYTE PTR RETRYC
12B6 79 B7 JNS NINRT2 {NRITE AGAIN
12B8 AB 124? R NOV AL.BYTE PTR RETRYDEF
12BB A2 B24B R NOV BYTE PTR RETRYC,AL {SET RETRY DEFAULT VALUE
12BE FE IE B24C R DEC BYTE PTR RETRYC+1
12C2 7B E7 JS NINRT3B {NRITE ERROR
92C4 C6 16 1352 R 11 NOV BYTE PTR NIPAR+1,REST {SET RESTORE FUNCTION
12C9 EB B36F R CALL FIXDR {RESTORE DRIVE
92CC EB A1 JNP NINRT2 {NRITE NEXT SECTOR
12CE HIWRT5:
12CE BE B6 B357 R NOV ES,NORD PTR NIPAR+6
12D2 BB 3E 1359 R NOV DI.NORD PTR NIPflR+B {SAVE DATA BUFFER ADDR.



B2D0 HIHRT0S
02D0 A0 035B R HOV AL,BYTE PTR HIPAR+10 ; BET ACTUAL SDH RE6. 80NTENTS
0209 E6 80 OUT SDH.AL
02DB BB20 KOV AL,READ
B2DD E0 87 BUT BOHND.AL (OUTPUT READ FUNBTION
02DF EB 03F4 R CALL HAIT
02E2 E4 80 IN AL.SDH
B2E4 0C 18 OR AL,I8H
02E0 E0 80 OUT SDR,AL (BLEAR DRIVE LAHP
02ES 51 PUSH 87
02E9 B9 0208 HOV 81,512
02EB NINRT0A:
02EC E4 80 IN AL,DATA (GET READ DATA
02EE AE S8ASB (COHPARE HITH DATA HRITTEN
02EF El FB LOOPZ HIHRT0A
02F1 75 25 JNZ HIHRT7
02F3 HIHRT6B:
02F3 59 POP CI
02F4 AB 0355 R KOV AL,BYTE PTR HIPAR+4 ; SET STATUS
02F7 24 F9 AHO AL,BF9H
02F9 3C 58 8HP AL.SBH
02FB 74 2B JZ HIHRT8
02FD FE BE 024B R DE8 BYTE PTR RETRYB
0301 75 83 JNZ HIHRT0 (PERFORM RETRY
0303 C0 80 024B R 05 HOV BYTE PTR RETRYC.5
0308 FE 0E 0248 R DE8 BYTE PTR RETRYB+1
038C 74 27 JZ HINRTB (READ ERROR
030E C0 00 0352 R 10 HOV BYTE PTR HIPAR+1,REST (SET RESTORE FUNCTION
0313 EB 030F R BALL FIXDR (RESTORE DRIVE
0318 EB BE JHP HIHRT0
0318 HIURT7:
0318 83F9 00 CHP 87,B
031B 7404 JZ HIHRT7B
031D HIHRT7A:
0318 E4 80 IN AL,DATA
B31F E2F8 LOOP HIHRT7A
0321 HIHRT7B:
0321 80 0E 0355 R 28 OR BYTE PTR HIPAR+4,DHRFA (SET HRITE FAULT ERROR
0320 EB BB JHP SHORT HIHRT0B
832B HINRTB:
032B 87 00 024B R 0505 HOV NORD PTR RETRYC,05B5H (SET RETRY DEFAULT VALUE
032E E9 0200 R JHP HIHRT3
0331 HIHRTA:
0331 59 POP 87
0332 E9 0210 R JHP HIERR4 (DATA VERIFY ERROR
0335 HINRTB:
0335 E9 01EF R JHP HIERR (SET ERROR STATUS

1 HRITE DATA AND VERIFY

0338 HIHRTV:
0338 80 00 B24D R FF HOV BYTE PTR HRTFLG.BFFH (SET HRITE/VERIFY FLAG
0338 E9 0253 R JHP HIHRT1



ROUTINE TO CHECK IF UNIT AVAILABLE 
EXIT: CARRY ON'UHIT ERROR

B34B CHKDRIVE:
0340 50 PUSH AX
0341 A0 0351 R NOV AL.BYTE PTR
0344 8A 26 000A E NOV AH,BYTE PTR
034S 3A E0 CNP AH,AL
034A 5B POP AX
B34B 76 02 JBE CHKDRIVE1
0340 FB CLC
034E C3 RET
034F CHKDRIVE1:
034F F? STC
0350 C3 RET

HIPAR 
HIHDEV-f IB

jEET UNIT NO. TO NORK NITH 
!BET NO.OF UNITS IN SYSTEM



j HIIK
;>
;< PERIPHERAL INTERFACE MODULE (PIN)
S»
;< WINCHESTER DISK
I»
; H i l f  l i H t m H H H H I H H I H H H H H H H i f  H i t

I
{UNIT 0' HEAD 0 AHD 1 
;UN!T 1= HEAD 2 AHD 3

WINCHESTER DISK PARANETER BLOCK
38SS333333B3383S3S33S83SS333SSC

!
03S1 00 WIPAR DB 0 1 WIPAR +0 DISK UNIT
0352 10 DB REST | WIPAR + 1 FUNCTION
0353 0000 DH 0 ; WIPAR + 2 SECTOR LO

| WIPAR ft 3 SECTOR HI
0355 00 DB 0 ; NIPAR ft 4 STATUS 1
035E 00 DB 0 ; NIPAR + 5 STATUS 2
0357 0000 DH 0 ; NIPAR +6 BUFFER ADDR.(SE6HENT)
035! 0000 DH 0 i NIPAR + B BUFFER ADDR.(OFFSET)
035B 00

>
DB 0 j NIPAR 10 ACTUAL SDH RES. CONTENTS

f

t
jHiftftftftftftiftfHHIffftftftftftftftftfftfftfftftftftfftftftftftft

;< CHECK IF WINCHESTER DRIVE IS
W
ft

•ft CONNECTED AND POWERED ON. ft
1* ft
i * EXIT: ZERO FLA6 ON > DRIVE READY ft
I*
J H H H H H H H H H H H H H H H H H H H I H H

035C FIXREADY:
B35C BB 55 HOV AL,55H
B35E E6 C4 OUT CYLLO,AL iOUTPUT PATTERN TO R/N PORT
0360 B0 AA NOV AL.BAAH
0362 E6 C3 OUT SECNO,AL
0364 E4 C4 IH AL.CYLLO {READ PATTERN BACK AND COMPARE
0366 3C 55 CHP AL,55H
036B 75 B4 JNZ FIXREADY1
036A E4 C3 IN AL,SECNO
036C 3C AA CHP AL,0AAH
036E FIXREADY1:
036E C3 RET



i* *
;t »INCHESTER DISK DRIVER t
i* *
(» ENTRY! PARAHE7ER BLOCK FILLED ÜP f
j» EKET: STATUS BYTES IN PARAH. t
; i BLOCK UPDATED AND ALL <
;< RE6ISTER5 SAVED. i

B3SF 5B FIXDR: PUSH AX
0370 53 PUSH BX
8371 51 PUSH CX
0372 52 PUSH DX
0373 Al B353 R HOV fiX,WORD PTR HIPAR+2 jBET LOBIC SECTOR NUHBER
8376 B9 BB11 MOV CX, 17
0379 BA 0000 HOV DX,0
B37C F7 Fl DIV CX ;CALCULATE CYL/NEAD
B37E 5B PUSH AX
B37F BA C2 HDV AL,DL
8381 EL C3 OUT SECNO,AL ;SET SECTOR NUHBER
B383 BA IE B351 R HOV BL,BYTE PTR NIPAR jBET DISK UNIT <
0307 DB E3 SHL BL, 1
B3S9 DB E3 SHL BL, 1
B39B DB E3 SHL BL, 1 ;DRIVE SELECT
B3BD 58 PDP AX
B38E 5B PUSH AX
B3BF 24 B3 AND AL,B3H ;BET HEAD SELECT
B391 BA C3 OR AL,BL
B393 BC AB OR AL.SDHREB ;ECC/CRC AND BYTES PER SECTOR
B395 E6 CB OUT SDH,AL j SET ECC/CRC-BYTES/SECT-DRIVE-HEAD
8397 A2 B35B R HOV BYTE PTR NIPAR+1B,AL J SAVE ACTUAL SDH REB. CONTENTS
B39A sä POP AX
B39B Dl EB SHR AX, 1
839D Dl EB SHR AX, 1
B39F Ei C4 OUT CYLLO,AL {SET CYLINDER LOH
B3A1 BB E4 03 AND AH.B3H
B3A4 BA C4 HOV AL, AH
B3AB Ei C5 OUT CYLHI.AL jSET CYLINDER HIBH
B3AB E4 C7 IN AL,STAT jBET DISK STATUS
B3AA A2 B355 R HOV BYTE PTR HIPARM,AL
B3AD 24 BB AND AL,CBUSY ;CHECK IF CONTROLLER BUSY
B3AF 75 li JHZ FIXD3
B3B1 AB 8352 R HOV AL,BYTE PTR NIPAR+1
B3B4 Ei C7 OUT COHND,AL jSET FUNCTION
B3BS 24 FB AND AL,BFBH
B3BB 3C 2B CHP AL,READ
B3BA 74 li JZ RD ;E0 READ DATA
B3BC 3C 3B CHP AL,»RITE
B3BE 74 4E JZ HR ;BO WRITE DATA
B3CB 3C 5B CHP fiL,FORMAT
B3C2 74 4i JZ HRB ;60 FORHAT OHE TRACK
B3C4 EB 5C 9B JHP NR2 jSEEK OR RESTORE
B3C7 E4 Ci FIXD3-. IN AL,SDH
83C9 BC 1B OR AL,1BH
B3CB Ei Ci OUT SDH,AL ;CLEAR DISK LAHP
B3CD 5A POP DX
83CE 59 POP CX
B3CF 5B POP BX
B3DB 58 POP AX
B3D1 C3 RET



> READ ROUTINE »
H l i t i i t H H H H H I H i f i H H t

B3D2 EB B3F4 R RD: CALL WAIT iNAIT UNTIL READ COHPLETE
03D5 IE PUSH OS
03D6 BB IE 835? R KOV BX.MORD PTR 0IPAR+8 |BET OFFSET
S3DA BE IE 8357 R HO? DS.NORD PTR NIPAR« |6ET SE6HENT ADDR.
B3DE B? 8288 MOV CX,512 | INPUT COUNT
B3EI E4 CB RD2: IN AL,DATA ! INPUT DATA
B3E3 BB87 NOV BYTE PTRCBX],AL (SAVE INPUT
B3ES 43 INC BI
83E6 EBF9 LOOPNZ RD2 jCONTINUE UNTIL ALL BYTES IN BUFFER

jBUT STOP BEFORE BUFFER ADDR. NRAP AROUND
B3EB 83 F? 88 CUP CX,B
B3EB 74 84 31 RD4
83ED E4 ce RD3i IN AL,DATA | CLEAR CONTROLLER BUFFER
B3EF E2 FC LOOP RD3
B3F1 1F RD4i POP DS
B3F2 EB D3

i
JHP SHORT FIID3

1
1 f f ff f ff f ff f ff f f f f f f f f f f f f f f f f

1 NAIT ROUTINE *
1 f f ff f ff f ff f ff f f f f f f f f f f f f f f f f

B3F4 E4 C7
1
NA1T: IN AL,STAT |SET STATUS

83F6 24 B8 AND AL.CBUSY
B3F8 75FA JNZ NAIT jLODP UNTIL DISK READY
B3FA E4 C7 IN AL.STAT
B3FC A2 8355 R HOV BYTE PTR NIPAR+4.AL (SAVE STATUS
B3FF DB08 RCR AL,1
84B1 7281 JC ER1 jJUHP IF ERROR CONDITION
8403 C3 RET

0484 E4 CI
!
ERli IN AL,ERROR | BET ERROR STATUS

8486 A2 8356 R HOV BYTE PTR HIPAR+5,AL (SAVE STATUS
84B9 C3 RET

1
1 f i f t f f ff f ff f if i ff ff fHff ff f ff

! f NRITE ROUTINE »
1 f f f f f f f f f f f f f f ff f ff f ff f ff f ff f

848A BB 11
1
BRBi HOV AL,17

84BC E6 C2 OUT SECNT.AL jSET SECT COUNT FOR FORHAT

848E IE
I
NR: PUSH DS

848F 8B IE 835? R KOV BI,NORD PTR NIPAR4B )BUFFER ADDR.(OFFSET)
8413 8E IE 8357 R HOV DS,WORD PTR NIPAR+6 (BUFFER ADDR.(SE6HENT)
8417 B? 8288 HOV CI,512 (INPUT COUNT
841A 8A 87 NR1: HOV AL,BYTE PTRCBX] (BET BYTE FROH BUFFER
841C E6CB OUT DATA,AL (OUTPUT DATA
841E 43 INC BI
84IF E2 F9 LOOP NR1
8421 1F POP DS
B422 EB B3F4 R NR2: CALL NAIT (NAIT UNTIL FUNCT. COHPLETE.
8425 EBAB JHP SHORT FIID3



HIINIT:
8427 EB 0BDB R CALL BETLEN ;BET DRIVE REOU. STRUCT,LENBTH
042A 3C 16 CNP AL,22
842C 72 5B BB HI1N1T1 (BAD STRUCT. LENBTH
842E A0 8888 E NOV AL,H1 FLA6S
8431 8C 7F OR AL,7FH ;SET UNKNONN DISK
8433 A2 8888 E NOV HI FLAES.AL
8436 AB BB0B E NOV AL,HINCH DRIVES ;BET NO. OF DRIVES ON SYSTEN
8439 BA 0E 0B0B E NOV CL,HI OUT RETRIES (BET RETRY (OUT) COUNTS
843D BA 2E 080B E NOV CH,HI IN RETRIES {GET RETRY (IN) COUNTS
8441 8S 2E 824? R NOV BITTE PTR RETRYDEF.CH
8445 8B BE 024A R NOV BYTE PTR RETRYDEF+1,CL ;SAVE RETRY COUNTS
8449 A2 808A E NOV BYTE PTR HINDEV*18,AL (SET NUMBER OF UNITS
844C 26: BB 47 BD NOV ES:BYTE PTR HEDIAIBX3,AL
8458 26: C7 47 0E 0427 R NOV ESiHORD PTR TRANSCBX1,OFFSET HIINIT
8456 26: BC 4F 18 NOV EStHORD PTR TRANS*2IBX],CS
045A 26: C7 47 12 80B7 R NOV ESiHORD PTR COUNTCBI1,OFFSET HIBPfl |A0DR. OF BPB i
8468 26: BC 4F 14 NOV ESiHORD PTR C0UHT+2CBXB,CS
8464 C7 86 886F R 88B9 R NOV HORD PTR H1TBL,OFFSET EXIT
B46A EB B35C R CALL FIXREADY
846D 75 IF BNZ HI1NIT4
846F C6 86 8352 R 10 NOV BYTE PTR HIPAR+l.REST
8474 BB 26 8351 R 81 AND BYTE PTR HIPAR,81
0479 E8 036F R CALL FIZDR (RESTORE DRIVE
847C 8B 3E 8355 R 58 CNP BYTE PTR H1PARH.58H
04B1 75 B6 BNZ HIINIT2 (ERROR CONDITION
8483 E9 B0B9 R BNP EXIT
8486 HlINITli
8486 E9 88AA R BNP LENERR
848? HIIN1T2:
8489 AB 8355 R NOV AL,BYTE PTR HIPAR+4
848C 24 BB AND AL,CBU5Y
04BE HIIN1T4:
848E BB 82 NOV AL,2 (DRIVE NOT READY
0498 75 82 BNZ HI1NIT3
0492 BB BC NOV AL,12 (GENERAL FAILURE
0494 NIIHIT3:
8494 E9 BBB4 R BNP ERREXIT (SAVE STATUS AND EXIT

8497

8497

HI END:

CSES ENDS

END BE6IN



Segaents and groups:

Ka i e Size align cosbine

CSE6.......................... . . . .  8497 PARA PUBLIC

Syabols:

Ka i e Type Value Attr

ABC............................ 0004
BSD............................ BBSS
BEGIN.......................... . . . .  L NEAR BBBB CSEG
BUSEXIT....................... . . . .  L NEAR BBA2 CSES
cbusy.......................... BB8B
CDRQ......................... BBBB
CERR.......................... BBB1
CHKDRIVE .................... . . . .  L NEAR B34B CSEG
CHK0RIVE1.................... . . . .  L NEAR 034F CSEG
CHD............................ BBB2
CKDERR ....................... . . . .  L NEAR BBB2 CSEG
CHOLEN ....................... BBBB
HMD......................... 8BC7
CORRD......................... BBB4
COURT......................... BB12
CRCIO.......................... BB2B
CVLHI......................... BBCS
CYLLO.......................... 0BC4
DAHNFD ....................... BBB1
DATA......................... . . . .  Alias HBASE
DREADY ....................... . . . .  Nusber BB4B
DSEEC......................... BB1B
DHRFA......................... . . . .  Nusber B02B
ENTRY......................... . . . .  L NEAR BBli CSEG
ENTRY1 ....................... . . . .  L NEAR 003E CSEG
ER1............................ . . . .  L NEAR B4B4 CSEG
ERREUT....................... . . . .  L NEAR BBB4 CSEG
ERROR......................... . . . .  Nusber BBC1
EXIT......................... . . . .  L NEAR BBB7 CSES
EXIT1......................... . . . .  L NEAR BBBB CSEG
EXITP......................... . . . .  F PROC BBG9 CSEG
F1ID3......................... . . . .  L NEAR B3C7 CSE6
FIIDR......................... . . . .  L NEAR B3SF CSEG
FIXREADY .................... . . . .  L NEAR 035C CSEG
FIIREADY1.................... . . . .  L NEAR B36E CSE6
FORHAT ....................... . . . .  Nusber BB3B
EETBPD ....................... . . . .  L NEAR BIBI CSEG
GETBPB1....................... . . . .  L NEAR B143 CSE6
GETBPD2....................... . . . .  L NEAR B14C CSE6
6ETBPB3....................... . . . .  L NEAR B14F CSEG
6ETBP8S....................... . . . .  L NEAR 0154 CSE6
GETBPB7....................... . . . .  L NEAR B15D CSE6
GETBPBB....................... . . . .  L NEAR 0169 CSEG
GEILEN ....................... . . . .  L HEAR BBDB CSEG
NBASE......................... BBCS
ID N F D......................... . . . . Nusber BB1B
LENERR ....................... . . . .  L NEAR BBAA CSEG
HEDERR ....................... . . . .  L NEAR BBAE CSEG
MEDIA......................... BBBD
NEDIAC ....................... . . . .  L NEAR BBOC CSEG

class

•CODE'

Length =B017



HEDIAC1.......................... L NEAR BBFA CSE6
PTRSftV .......................... . . .  L WORD BBBE CSE6
RD................................ . . .  L NEAR B3D2 CSE6
RD2................................ . . .  L NEAR 03E1 OSES
RD3................................ . . .  L NEAR B3ED CSE6
RD4................................ . . .  L NEAR B3F1 OSES
READ............................. 0020
RES!............................. 0010
RETRYC .......................... . . .  L NORD 024B OSES
RETRVDEF ....................... . . .  L NORD 0249 CSE6
SDH................................ 0006
SDHRE6 .......................... 0BA0
SECNO............................. 0003
SECNT............................. 0002
SEEK............................. 0070
START............................. 0014
STAT............................. . . . Nuiber 0007
STATUS .......................... B003
STRATE .......................... 0000
STRATA .......................... . . .  F PROC 0003 OSES
TR0.............................. 0002
TRANS............................. . . . Nuiber 000E
UHCOR............................. 0040
UNIT............................. . . . Nuiber 0001
UNITERR.......................... . . .  L NEAR B0A6 OSES
WAIT............................. . . .  1 NEAR 03F4 OSES
HIBPB............................. . . .  L NORD 0007 CSE6
WIBPB1 .......................... . . .  L NORD BBBF CSED
WIERR............................. . . .  L NEAR 01EF OSES
K1ERR1 .......................... L NEAR 0207 OSES
WIERR2 .......................... . . .  L NEAR 0209 CSE6
NIERR3 .......................... . . .  L NEAR 0200 OSES
MIERR4 .......................... . . .  L NEAR 0210 CSE6
WIERR5 .......................... . . .  L NEAR 0214 CSE6
NIERR6 .......................... . . .  L NEAR 0218 OSES
WIERR7 .......................... . . .  L NEAR 021C OSES
UIERRB .......................... . . .  L NEAR 0220 OSES
NIINIT .......................... . . .  L NEAR 0427 OSES
HIINIT1.......................... L NEAR 0406 OSES
n i m m .......................... L NEAR 0409 OSES
HIINIT3.......................... . . .  L NEAR 0494 CSE6
NIINIT4.......................... . . .  L NEAR 04SE CSE6
WINCH DRIVES ................. V BYTE 0000
NINDEV .......................... . . .  V NORD B i l l
NIPAR............................. . . .  L BYTE 0351 CSE6
HIREAD .......................... . . .  L NEAR 0170 OSES
WIREAD1.......................... . . .  L NEAR 0190 OSES
HIREAD1A ....................... . . .  L NEAR 01BC CSE6
NIREAD2.......................... . . .  L NEAR 01BF OSES
NIREAD3.......................... . . .  L NEAR B1DF CSE6
WIREAD4.......................... . . .  1 HEAR 01EC OSES
WITBL............................. . . .  L NORD 006F CSE6
NINRT............................. . . .  L NEAR B24E OSES
WINRT1 .......................... . . .  L NEAR B253 OSES
MIWRT2 .......................... . . .  1 NEAR 026F CSE6
NINRT3 .......................... . . .  1 NEAR 0280 OSES
HINRT31.......................... . . .  L NEAR 029A OSES
UINRT3A.......................... L NEAR 029D OSES
NINRT3B.......................... . . .  L NEAR 02AB OSES
WINRT4 .......................... . . .  L NEAR 02AE OSES
NIHRTS .......................... . . .  L NEAR 02CE OSES

Length '0008

External
External



S Y S T E M  T E C H N I C A L M A N U A L ( H I D R V 1

HIHRTi .................................. L NEAR B2DS CSE6
NIHRTiA.................................. L NEAR S2EC CSE6
HIHRT6B.................................. L NEAR S2F3 CSES
KIWRT7................. ................ L NEAR 0318 CSE8
HIHRT7A.................................. L NEAR B3ID CSES
NIHRT7B.................................. L NEAR S32I CSES
NIHRT8 .................................. L NEAR 8328 CSES
HIHRTA .................................. L NEAR 0331 CSE6
NtHRTB .................................. L NEAR 0335 CSES
HIHRTC .................................. L NEAR 8243 CSE8
HIKRTD .................................. L NEAR 8246 CSE6
HIHRTV .................................. L NEAR 0338 CSES
HI END .................................. L NEAR 0497 CSE6 Global
RI FLA6S ............................... V BYTE 8080 External
HI INTERRUPT ......................... L NEAR 8812 CSES Global
NI INTERRUPT1......................... L NEAR 006C CSE6
NI IN RETRIES......................... V BYTE 0888 Extirnal
HI OUT RETRIES ...................... V BYTE 8000 External
HI START ............................... L NEAR 08B0 CSES Global
HI STRATE6Y............................ L NEAR 8883 CSES Global
HPC....................................... Naiber 08C1
HR....................................... L NEAR B4BE CSES
HRS....................................... L NEAR 840A CSE6
HRI...................J ................. L NEAR B4IA CSE6
HR2....................................... L NEAR 0422 CSE6
HRITE.................................... Huiber 8838
HRTFL6 .................................. L BYTE B24D CSES

0 ) A P P E N D I X  C



B I O S  L I N K  S E QUENCE

The BIOS modules ere linked in the following ordert

IOBASE
KBDCRT
COMDRV
LPDRV
TIMDRV
DSKDRV
HIDRV10 or WIDRV5 
BASINIT 
SYSINIT 
SYSIMES

■Despite their different lengths of code, WIDRV5 and WIDRV10 occupy the 
same memory region.



L I N K  M A P  O F  - I O .  S Y S

BASE SEGMENT : 40H (LOCATED AT ABSOLUTE ADDRESS 400H)

Warning: No STACK segment

Start Stop Length Name Cl ass

00000H 041C8H 41C9H CSEG CODE
041D0H 049D4H 0805H SYSJNITSEG SYSTEM.INIT

Origin Group
Address Publics by Name

0000:0488 AUXDEV
0000:0846 AUXTBL
0000:1007 BACKSP
0410:0708 BADCOM
0410:07EC BADCOUNTRY
0410:07A2 BADLD POST
0410:07C6 BADLD.PRE
041 Dt 077E BADOPM
041DI07A2 BADSIZ POST
0410:07A5 BADSIZ PRE
0000:0BC3 BELL
0000:1485 BLEOS
0410:0012 BUFFERS
0000:01EF BUF A
0000101F1 BUF E
0000:119E CARRET
0000:0225 CLEAR 1
0000:0233 CLEAR.2
0000:0230 CHDTAÜL
0000:04BE C0M1DEV
0000:0400 CDM2DEV
0000:0051 C0H2TBL
0000:04E2 C0M3DEV
0000I005C C0M3TBL
0000:04F4 COM4DEV
0000:0067 C0H4TBL
0000:0506 C0M5DEV
0000:0072 C0M5TBL
0000:0046 COMM.TBL
0000:0266 COMTBL
0000:194E C0M.INT1
0000:1954 C0M.INT2
0000:195A COM INT3
0000:1960 COM INT4
0000:1966 C0M.INT5
0000:0476 condev
0000:0023 CONFIG FLAGS
0000:O01E CONSOLE FLAGS
0000:08F5 CON INT
0410:07A2 CRLFM
0000:0376 CRTACTTBL
0000:0010 CRT ROWS
0000:1026 CUB
0000:0FF3 CUD



Origin Group
Address Publics by Name

0000:1012 CUF
0000:1038 CUP
0410:0005 CURRENT DOS LOCATION
0000: OB 1F CURSOR TYPE
0000:OFEO CUU
OOOOi15AB DCHR
0000:0227 DEC SIGN 1
0000:0237 DEC.SIGN 2
0000:035F DEC_S_1
0000:036F DEC_S_2
0410:0011 DEFAULT DRIVE
0000:0055 DEFFK
0000:1507 DELLIN
0410:OOOB DEVICE LIST
0000:0475 DEVSTART
0000:3441 DREND
0000:0572 DSKDEV
0000:2E4C DSK INT
0000:3DB5 DUMMY END
0000:3BF0 DUMMY START
0000:1430 ED
0000:1457 EL
OOOB:02AB ESCTBL
0000:02A5 ETBLENT
041D:0B13 FILES
0410:0009 FINAL DOS LOCATION
0000:0013 FLOPPY DRIVES
0000:0011 FLTAB
0000:0025 FL FLAGS
0000:0015 FL IN RETRIES
0000:0014 FL OUT RETRIES
0000:B510 FUNCTBL
0000:002B GW COMM
0000:0EB1 H2
0000:0373 HEB SW
0000:3FB0 HWINIT
0000:0CC4 115 HANDLER
0000:0E37 I29.HANDLER
0000:1557 ICHR
0000:019F INP BUF
0000:14BC INSLIN
0000:05A5 INT TRAP
0000:0355 KBDTBL
OOOB:0C4B KBD BUFF IN
0000:2002 KBD CC
0000:09F0 KBD FL
0000:0205 KBD RDEF TBL
0000:0210 KBD_TT
0000:01B9 LASTPRM
0000:0089 LINBUF
0000:1108 LINEFD
0000:0518 LPT1DEV
0000:1E55 LPTl.ACT
0000:052A LPT2DEV
0000:0034 LPT2TBL
0000:1E70 LPT2 ACT



S Y S T E M  T E C H N I C A L M A N U A L  ( L I N K  M A P )  A P P E N D I X  C

Origin
Addras«

Group
Publics by Nine

00001053C 
000010038 
0000!1E7A 
00001054E 
00001003C 
0000!1EB4 
000010560 
000010040 
000011E8E 
0000I001A 
0000!001B 
041DI000F 
0000:0083 
0000105A1 
0000:1188 
0000:00B9 
0000!0BE9 
0B00:109E 
0000:1052 
0000:0019 
0000:0030 
0000:049A 
000010030 
0000!104B 
0000:0085 
00001001C 
0000113B3 
000010596 
000011375 
000011170 
0000!1DBE 
000011223 
0000!1316 
0000I0EFE 
000010602 
0410:0000 
0410:0805 
0000:217B 
0000:04AC 
0000S219A 
0000:2141 
0000:11A6 
0000:0016 
0000:0584 
0000:38E7 
0000:0028 
0000:3462 
0000:0018 
0000:0017 
0000:3450 
0000:3453 
0000:105B

LPT3DEV 
LPT3TBL 
LPT3 ACT 
LPT4DEV 
LPT4TBL 
LPT4 ACT 
LPT5DEV 
LPT5TBL 
LPT5 ACT 
M1RS232 
H2RS232 
MEMORY SIZE 
HEHORY SIZEK 
NEH SIZE DET 
NDFS 
PARMS
PLAY.MUSIC
POSIT
PRCP
PRINTER IF TYPE
PRINTER TBL
PRNDEV
PRNTBL
PSCP
PTRSAV
PVRS232
REVERSE
RE INIT
RHÄLF INT
RLF
RS232 INT 
S6R
SHALF INT 
ST12
STACKTOP 
SYSINIT 
SYSSIZE 
TIH2.ISR 
TIMDEV 
TIMER RET 
TIM INT 
VHOME
WINCH DRIVES 
HINDEV 
MI END 
MI FLAGS 
MI.INTERRUPT 
MI IN RETRIES 
MI OUT RETRIES 
HI START 
MI STRATEGY 
XDSR



Origin Group
Address Publics by Value

0000:0011 FLTAB
0000:0013 FLOPPY ORIVES
0000:0014 FL OUT RETRIES
0000:0015 FL IN RETRIES
0000:0016 MINCH ORIVES
0000:0017 MI OUT RETRIES
0000:0018 WI IN RETRIES
0000:001? PRINTER IF TYPE
oeoo:oeiA M1RS232
0000:001B M2RS232
0000:001C PVRS232
0000:0018 CRT_ROWS
0000:001E CONSOLE.FLAGS
0000:001F CURSOR TYPE
0000:0023 CONFIG FLAGS
0000:0025 FL.FLAGS
0000:0028 WI FLAGS
0000:002B GW COHN
0000:0030 PRINTER TBL
0000:0030 PRNTBL
0000:0034 LPT2TBL
0000:0038 LPT3TBL
0000:003C LPT4TBL
0000:0040 LPT5TBL
0000:0046 COHM TBL
0000:0046 AUXTBL
0000:0051 C0H2TBL
0000:0050 C0H3TBL
0000:0067 C0H4TBL
0000:0072 C0M5TBL
0000:0083 MEMORY SIZEK
0000:0085 PTRSAV
0000:0089 PARMS
0000:0089 LINBUF
0000:018? LASTPRM
0000:019F INP BUF
0000:01EF BUF A
0000:01F1 BUF E
0000:0218 KB8.TT
0000:0223 CLEAR.1
0000:0227 DEC SIGN 1
0000:0233 CLEÄR.2
0000:0237 OEC SIGN 2
0000:0238 CMDTABL
0000:0266 COMTBL
0000:02A6 ETBLENT
0000:02A8 ESCTBL
0000:0285 KBO.ROEF.TBL
0000:0355 KBOTBL
0000:035F OEC S 1
0000:036F OEC S 2
0000:0373 HEB SW
0000:0376 CRTÄCTTBL
0000:0476 BEVSTART
0000:0476 CONDEV
0000:0488 AUXOEV



Origin
Address

0000:049A 
0000104AC 
0000:04BE 
0000!04D0 
0000!04E2 
0000I04F4 
000010506 
0000:0518 
00001052A 
0000:053C 
00001054E 
0000:0560 
0000:0572 
0000:0584 
0000:0596 
0000:05A1 
0000:05A6 
0000:0602 
0000:0610 
0000:08F5 
0000:09F0 
0000:0BC3 
0000:0BE9 
0000:0C4B 
0000:0CC4 
0000:0056 
0000:0E37 
0000:0EB1 
0000:0EFE 
0000:0FE0 
0000:0FF3 
00001 1012 
0000:1026 
0000:1038 
0000:104B 
0000:1052 
0000:105B 
0000:109E 
0000:1007 
0000:1108 
0000:1170 
0000:1188 
0000:119E 
00 00 :1 1A6 
0000:1223 
0000: 1316 
0000:1376 
0000:13B3 
0000: 1430 
0000:1457 
0000:1485 
0000:14BC 
0000:1507 
0000:1557 
0000:15AB 
0000:194E

Group
Publics by Value

PRNDEV
TIMDEV
C0M1DEV
C0M2DEV
C0H3DEV
C0M4DEV
C0M5DEV
LPT1DEV
LPT2DEV
LPT3DEV
LPT4DEV
LPT5DEV
DSKDEV
HINDEV
RE INIT
MEM SIZE DET
INT TRAP
STACKTOP
FUNCTBL
CON INT
KBD FL
BELL
PLAY MUSIC 
KBD BUFF IN 
116 HANDLER 
DEFFK
129 HANDLER 
H2
ST12
CUU
CUD
CUF
CUB
CUP
PSCP
PRCP
XDSR
POSIT
BACKSP
LINEFD
RLF
NDFS
CARRET
VHOME
SGR
SHALF INT
RHALF.INT
REVERSE
ED
EL
BLEOS
INSLIN
DELLIN
ICHR
DCHR
COM INT1



Origin
Address

Group
Publics by Value

0000:1954 
0000:195A 
0000:1960 
0000:1966 
0000:1DBE 
0000:1E66 
0000:1E70 
0000:1E7A 
0000:1ES4 
0000:1E8E 
0000:2002 
0000:2141 
0000:217B 
0000:219A 
0000:2E4C 
0000:3441 
0000:3450 
0000:3453 
0000:3462 
0000:3BE7 
0000:3BF0 
0000:3DB5 
0000:3FB0 
0410:0000 
0410:0005 
0410:0009 
0410:000B 
041D:000F 
0410:0011 
0410:0012 
0410:0013 
0410:077E 
041D:07A2 
0410:07A2 
041D:07A2 
041D:07A5 
0410:0706 
0410:0708 
0410:07EC 
0410:0805

C0M_INT2 
COM INT3 
COM INT4 
C0M.INT5 
RS232 INT 
LPT1 ACT 
LPT2 ACT 
LPT3 ACT 
LPT4 ACT 
LPT5 ACT 
KBD CC 
TIM INT 
TIM2 ISR 
TIMER RET 
DSK INT 
DREND 
WI START 
WI STRATEGY 
WI INTERRUPT 
WI END
DUMMY5 START 
DUMMY5 END 
HWINIT 
SYSINIT
CURRENT DOS LOCATION
FINAL DÖS LOCATION
DEVICE LIST
MEMORY SIZE
DEFAULT DRIVE
BUFFERS
FILES
BADOPM
BADSIZ.POST
BADLO POST
CRLFM
BADSIZ.PRE
BADLD.PRE
BADCOM
BADCOUNTRY
SYSSIZE

Program entry point at 000010000
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