




























CUSTOMIZING THE I/O SYSTEM 

In order to provide the user with maximum flexibility, the disk and 
simple device I/O handlers of 86-DOS are a separate subsystem which may be 
configured for virtually any real hardware. This I/O system is located 
starting at absolute address 400 hex, and may be any length. The DOS itself 
is completely relocatable and normally starts immediately after the I/0 
system. 

Beginning at the very start of the I/0 system (absolute address 400 
hex) is a series of 3-byte jumps (long intra-segment jumps) to various 
routines within the I/0 system. These jumps look like this: 

0000 JMP INIT System initialization 
0003 JMP STATUS Console status check 
0006 JMP CON IN Console input 
0009 JMP CON OUT Console output 
oooc JMP PRINT Printer output 
OOOf JMP AUXIN Auxiliary input 
001? JMP AU XO UT Auxiliary output 
0015 JMP READ Disk read 
0018 JMP WRITE Disk write 
0018 JMP FLUSH Empty disk buffers 

The first jump, to INIT, is the entry point from the system boot. All 
the rest are entry points for subroutines called by the DOS. Inter-segment 
calls are used so that the code segment is always 40 hex (corresponding to 
absolute address 400 hex) with a displacement of 3, 6, 9, etc. Thus each 
routine must make an inter-segment return when done (RET L with our 
assembler). 

The function of each routine is as follows: 

INIT - System initialization 

Entry conditions are established by the system bootstrap loader and 
should be considered unknown. The following jobs must be performed: 

A. All devices are initialized as necessary. 

B. A local stack is set up and DS:SI are set to point to an 
initialization table. Then an inter-segment call is made to the first byte of 
the DOS, using a displacement of zero. For example: 

MOV AX,CS ; Get current segment 
MOV DS, AX 
MOV SS,AX 
MOV SP,STACK 
MOV SI,INITTAB 
CALL 0, DOSSEG 



The initialization table provides the DOS with information about the 
disk system. The first byte is the number of drives (16 or fewer), followed 
by two 2-byte entries for each drive. 1he first of the two entries for each 
drive is the address (in the same data segment) of a disk drive parameter 
table (DPT). Similar drives may point to the same DPT. 

Below is a brief description of each entry of the DPT. A more 
complete description with instructions for making DPTs for different types of 
disks will be available soon. 

1. Number of 128-byte records per physical sector. 1 byte. 

2. Number of 128-byte records per allocation unit. 1 byte. 

3. Number of reserved 128-byte records at beginning of disk. 2 bytes. 

4. Size of allocation table, in 128-byte records. Each allocation 
unit (item 7) requires 1.5 bytes in the allocation table. byte. 

5. Number of allocation tables kept on the drive. 1 byte. 

6. Number of 128-byte records devoted to the directory. 1here are 8 
directory entries per record. 1 byte. 

7. Number of allocation units on the drive. 2 bytes. 

The second of the two entries for each drive is the displacement of 
the allocation table for that drive. Normally, the first drive will be given 
a displacement of zero, and each subsequent drive will be assigned a space 
immediately after the previous drive's table ends. 1he size of the table for 
any drive is 128 bytes times the number of records specified in item 4 aboye. 
Note that no space need be provided by the I/O system for the allocation 
tables; this space is assigned by the DOS during initialization. 
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Below is a sample of a complete initialization table for four 
single-density IBM format disk drives: 

INITTAB: 
DB 
DW 

4 
'DRIVEO 

DW ATO 
DW DRIVE 1 
DW AT1 
DW DRIVE2 
DW AT2 
DW DRIVE3 
DW AT3 

Number of drives 

DRIVEO: 
DRIVE1: 
DRIVE2: 

I 

DRIVE3: 
; All 

ATO: 
AT1: 
AT2: 
AT3: 

drives 
DB 
DB 
DW 
DB 
DB 
DB 
DW 

ORG 

DS 
DS 
DS 
DS 

are defined the same 
1 Records/sector 
4 Records/allocation unit 
52 Reserved records (two tracks) 
6 Allocation table size, records 
2 Number of allocation tables (1 backup) 
8 Number of directory records (64 entries) 
482 Number of allocation units (512 bytes ea.) 

0 

300H 
300H 
300H 
300H 

Allocation tables are in their own segment 

Six 128-byte records 

c. When the DOS returns to the INIT routine in the I/O system, DS has 
the segment of the start of free memory, where a program segment has been set 
up. The remaining task of INIT is to load and execute a program at 100 hex in 
this segment, normally COMMAND.COM. The steps are: 

1. Set the disk transfer address to DS:100H. 

2. Open COMMAND.COM. If not on disk, report error. 

3. Load COMMAND using the block read function (Function 39). If 
end-of-file was not reached, or if no records were read, report an error. 

4. Set up the standard initial conditions and jump to 100 hex in the 
new program segment. 



An example of code which performs this task is given: 

MOV DX, 1 OOH 
MOV AH,26 
INT 21H ;Set transfer address to DS: 100H 
MOV BX,DS ; Save segment for later 

DS must be set to CS so we can point to the FCB 
MOV AX,CS 
MOV DS,AX 
MOV DX,FCB ;File Control Block for COMMAND. COM 
MOV AH, 15 
INT 21H ;Open COMMAND.COM 
OR AL,AL 
JNZ COM ERR ;Error if file not found 
MOV [FCB+33J. 0 ;Set Random Record field 
MOV CX,200H ;Load maximum records 
MOV AH,39 
INT 21H ;Block read 
JCXZ COME RR ;Error if no records read 
CMP AL, 1 
JNZ COM ERR ;Error if not end-of-file 
MOV DS,BX ;All segment reg.s must be the same 
MOV ES,BX 
MOV SS,BX 
MOV SP,40H ;Stack must be 40 hex 
XOR AX,AX 
PUSH AX ;Put zero of top of stack 
MOV DX, 80H 
MOV AH,26 
INT 21H ;Set transfer address to default 
PUSH BX 
MOV AX,100H 
PUSH AX 
RET L ;Jump to COMMAND 

COMERR: 
MOV DX,BADCOM 
MOV AH,9 
INT 21H ;Print error message 

STALL: JMP STALL ;Don't know what to do 

BADCOM: DB 13, 10, "Bad or missing Command Interpreter",13,10,"$" 

FCB: DB 1, 11 COMMAND COM" 



STATUS - Console input status 

If a character is ready at the console, this routine returns a 
non-zero value in AL and the zero flag is clear. If no character is ready, AL 
returns zero and the zero flag is set. No registers other than AL may be 
changed. 

CONIN - Console input 

Wait for a character from the console, then return with the character 
in AL. No other registers may be changed. 

CONOUT - Console output 

Output the character in AL to the console. No registers may be 
affected. 

PRINT - Printer output 

Output the character in AL to the printer. No registers may be 
affected. 

AUXIN - Auxiliary input 

Wait for a byte from the auxiliary input device, then return with the 
byte in AL. No other registers may be affected. 

AUXOUT - Auxiliary output 

Output the byte in AL to the auxiliary output device. No registers 
may be affected. 



READ - Disk read 
WRITE - Disk write 

On entry, 

AL = Drive number (starting with zero) 
AH = Directory flag (WRITE only) 
ex = Number of 128-byte records to transfer 
DX = Logical record number 
DS:BX = Transfer address. 

The number of records specified are transfered between the given drive and 
the transfer address. "Logical record numbers" are obtained by numbering each 
record sequentially starting from zero, and continuing across track 
boundaries. Thus for standard floppy disks, for example, logical record 0 is 
track 0 sector 1, and logical record 53 is track 2 sector 2. This conversion 
from logical record number to track and sector is done simply by dividing by 
the number of records per track. The quotient is the track number, and the 
remainder is the record on that track. (If the first sector on a track is 1 
instead of O, as with starndard floppy disks, add one to the remainder.) 

"Sector mapping" is not used by this scheme, and is not recommended 
unless contiguous sectors cannot be read at full speed. If sector mapping is 
desired, however, it may be done after the logical record number is broken 
down into track and sector. The 8086 instruction XLAT is quite useful for 
this mapping. 

All registers except the segment registers may be destroyed by these 
routines. If the transfer was successfully completed, the routines should 
return with the carry flag clear. If not, the carry flag should be set, and 
ex should have the number of records remaining to be transfered (including 
the record in error). 

On disk writes only, register AH is zero for normal writes and 
non-zero for directory writes. TI1us if disk I/O is being buffered in memory, 
as would be the case if physical sector size is greater than 128 bytes, then 
this memory buffer must be flushed to disk when AH is non-zero to insure the 
directory is updated. 

FLUSH - Empty disk buffers 

This routine is called when a file is closed or when the disk system 
is reset. It may be used to write to disk any disk buffers that have been 
kept in memory. On entry, AL has the drive number whose buffers should be 
flushed, or if AL = -1, then flush all buffers. All registers may be 
destroyed except the segment registers. If memory buffering is not used, this 
routine may simply return (inter-segment). 




