Miroprocessor Systems                        Lab2 
Objective: 
The aim of this lab is to introduce the student with interpt (int 21h)functions and their use:

INT 21h - The general function despatcher

Most of the general functions and services offered by DOS are implemented through this interrupt . The functions available are well standardised and should be common to all MSDOS, PCDOS and DOS Plus systems. Well behaved programs, therefore, should use these facilities in preference to any other methods available for the widest range of compatibility.

INT 21h in the 512's implementation of DOS Plus 2.1 provides 77 official functions, two of which are non-functional and return with no action. Within this range some calls have subfunctions which further extend the range of operations.

In all calls, on entry AH defines the function. Other parameters may also be required in other registers. Where a memory block is used by the call this is specified in the normal segment:offset form. In all cases the general programming technique is to set AH to the function pointer, set up the required register contents (and the memory block if necessary) then to issue the call by the assembly code INT instruction. To call the recommended program terminate routine, INT 21h function 4Ch, the relevant parts of the code would be:

There are other methods of implementing INT calls, but they are not recommended as normal techniques and are less efficient. The two most likely to be encountered are included here only for infomation.

1. Setting up the entry conditions and executing a long call to 0050h in the PSP 
(only works in DOS v.2+).

2. Loading the CL register with the function number and executing an intra-sgment call to offset 0050h in the PSP, which contains a long call to the function despatcher. This method only works for function calls of 24h or less, and has the further disadvantage that the contents of register AX are always destroyed. 

If calls are made by the approved method the contents of all registers are preserved through calls, except where those registers are used to return results. The obvious exception to this is function 4Bh, EXEC, which transfers control to a spawned program, when the state of all registers except the instruction pointers, but including the stack pointers, should be treated as undefined unless specific returned values are expected.

If spawning is employed register contents which must be be preserved should be pushed onto the stack, and the stack registers themselves (i.e. SS:SI) should be saved in known memory locations for explicit later retrieval.

INT 21h functions 00h to 24h are based on and are, with a few exceptions, direct equivalents to the corresponding CP/M calls. In these calls success or failure is typically signaled by the value returned in register AL. For the remaining (i.e. MSDOS) calls, the carry flag is more usually used, carry clear indicating success, carry set indicating failure of the function, often accompanied by an error code in register AX.

Functions up to and including 57h are documented in this section, all INT 21h functions with a higher number applying to later versions of DOS than 2.11. Note that functions 32h, 34h and 50h and above are included, though they are not supported by DOS Plus, because these do occur in MSDOS version 2.0 and above, and might be encountered in MSDOS v2.0 programs.

Function 1- Character input with echo
	Action: 
	Reads a character from the standard input device and echoes it to the standard output device. 
If no character is ready it waits until one is available. 
I/O can be re-directed, but prevents detection of OEF.

	On entry: 
	AH = 01h

	Returns: 
	AL = 8 bit data input

	Notes: 
	Equivalent to CP/M BDOS call 01h, except that if the character is CTRL-C an INT 23h is performed.


Function 2 - Character output
	Action: 
	Outputs a character to the standard output device. I/O can be re-directed, but prevents detection of 'disc full'.

	On entry: 
	AH = 02h
DL = 8 bit data (usually ASCII character)

	Returns: 
	Nothing

	Notes: 
	 

	Action: 
	Sends a Character to the current listing device.

	On entry: 
	AH = 05h
DL = 8 bit data

	Returns: 
	Nothing

	Notes: 
	If the printer is busy this call will wait until the data is sent. 
There is no way to poll the printer status in DOS.


Function 6- Direct console I/O
	Action: 
	Reads a character from the standard input device or returns zero if no character available. Also can write a character to the current standard output device. I/O can be redirected but prevents detection of EOF on input or 'disc full' on output.

	On entry: 
	AH = 06h
DL = function requested: 0Ch to 0FEh = output 
(DL = character to be output)
0FFh = Input request

	Returns: 
	If output - nothing
If input - data ready: zero flag clear, AL = 8 bit data 
If data not ready: zero flag set

	Notes: 
	This call ignores CTRL-X.


Function 08- Character input with no echo
	Action: 
	Reads a character from the standard input device without copying it to the display.

If no character is ready it waits until one is available.

	On entry: 
	AH = 08h

	Returns: 
	AL = 8 bit data input

	Notes: 
	If CTRL-C is detected INT 23h is executed.


Function 09- Output character string
	Action: 
	Writes a string to the display.

	On entry: 
	AH = 09h
DS:DX = segment:offset of string

	Returns: 
	Nothing

	Notes: 
	The string must be terminated by the $ character (24h), which is not transmitted. Any ASCII codes can be embedded within the string.


Function 0Ah - Buffered input
	Action: 
	Reads a string from the current input device up to and including an ASCII carriage return (0Dh), placing the received data in a user-defined buffer Input can be re directed, but this prevents detection of EOF

	On entry: 
	AH = 0Ah
DS:DX = segment:offset of string buffer

	Returns: 
	Nothing

	Notes: 
	The first byte of the buffer specifies the maximum number of characters it can hold (1 to 255). This value must be supplied by the user. The second byte of the buffer is set by DOS to the number of characters actually read, excluding the terminating RETURN. If the buffer fills to one less than its maximum size the bell is sounded and subsequent input is ignored.

If a CTRL-C is detected an INT 23h is executed. Normal DOS keyboard editing is supported during input


Lab work:

1-Write an assembly language program to input a character from user and display it     

    multiple times using int 21h.

2-Write an assembly language program to input a string from user  and    

    display it multiple times using int 21h.

Solution:


CODE:

.model small

.data

write db "*ABIR IQBAL* 05-CP-23 ",0ah,0dh,'$'

.stack 2000

.code

main proc

mov ax,@data

mov ds,ax


     mov cx,10

   lea dx, write

   mov ah,09

new:

     int 21h

 loop new

.exit

main endp

end main

OUTPUT:

IN DEBUG MODE
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IN DOS MODE:
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CODE:

.model small

.stack 300

.code

mov ah,2

mov CX,5

New:


mov dx,"Q"


int 21h


DEC CX

JNZ New

mov AX,4c00h

int 21h

end

OUTPUT:

IN DEBUG MODE
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IN DOS MODE:
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