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A 

MS-DOS Interrupts and 


Function Calls 

What Is an Interrupt? 

An interrupt (int) is a signal, generated by either hardware or software, that 
alerts the central processing unit (CPU) that some function needs to be car­
ried out. For example, each time a key is struck, the keyboard hardware gen­
erates an interrupt that tells the CPU that data was entered from the 
keyboard. 

Each interrupt is assigned a unique number (e.g., the keyboard inter­
rupt is "9") that the CPU uses to determine which interrupt handler must be 
used to process the interrupt. By convention, interrupt numbers are ex­
pressed in hexadecimal format. See chapter 13 for more information on in­
terrupts, interrupt handlers, and CPU registers. 

MS-DOS reserves for its own use interrupts 20H through 2FH. This 
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means that programs designed to be portable across different implementa­
tions of MS-DOS should use interrupts 20H through 2FH only to perform 
specific tasks defined by the operating system. The most frequently used 
MS-DOS interrupt is interrupt 21H, the MS-DOS function dispatcher. 

The MS-DOS Function Dispatcher 
Interrupt 21H is the MS-DOSjunction dispatcher. The function dispatcher 
is responsible for carrying out most of the work done by MS-DOS. It does 
this by providing access to the MS-DOSjunctions. Each function performs a 
specific task, such as opening a file, sending a string to the display screen, 
allocating a block of memory, or determining which version of MS-DOS is 
running. Each function is identified by a function number. 

In order to use the MS-DOS functions, a program must perform three 
tasks: (1) place the appropriate function number in the CPU's AH register; (2) 
place any parameters required by the function in other CPU registers, the 
register(s) used being determined by the particular function; and (3) issue a 
21H interrupt. When the interrupt is issued, control passes from the pro­
gram to MS-DOS. The operating system determines which function is to be 
executed by the number stored in the AH register. Any parameters are read 
from other CPU registers, after which the requested function is carried out. 
MS-DOS places any return parameters in specific CPU registers and returns 
control to the calling program. The program may then inspect the registers 
to determine the results of the function call. 

Each of the MS-DOS functions is discussed in this appendix. For each 
function, there is a description of: (1) what the function does, (2) which 
parameters must be sent to the function and which registers must be used, 
and (3) which parameters are returned from the function to the calling pro­
gram and which registers are used. 

As an example of using functions, let us consider how an assembly lan­
guage programmer might set up a program so that it could determine which 
version of MS-DOS was currently running. MS-DOS function 30H is used to 
obtain the MS-DOS version number. The description offunction 30H in this 
appendix says that the function returns the minor MS-DOS version in the 
AH register and the major MS-DOS version in the AL register. In other words, 
if MS-DOS 3.30 is running, 30 is returned in AH and 3 is returned in AL. 

iDetermines the version of MS-DOS running 

mov 
int 

ah,30h 
21 h 

;Set up to issue interrupt 
;Requested service 
;caLL MS-DOS function dispatcher 

mov 
mov 

minor_num,ah 
major_num,al 

;Read parameters returned 
iSave minor version number 
iSave major version number 
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Note: Those readers with little or no assembly language experience are 
referred to appendix E. 

Interrupts and High-Level 
Programming Languages 

Programs writtten in assembly language use explicit instructions (such as "int 
21 H") when issuing interrupts. Programs written in high-level languages 
(such as BASIC, Pascal, and C) do not use explicit interrupt instructions. 
Rather, high-level language commands (such as opening a file) are processed 
by the language's interpreter or compiler to generate the appropriate "int" 
instructions. In most cases, this arrangement is satisfactory for the high-level 
language programmer. The loss of "total machine control" provided by as­
sembly language is offset by the ease ofprogramming provided by the natural 
language structure of high-level programming languages. 

In certain cases, though, it is desirable for the high-level language pro­
grammer to be able to issue explicit interrupts. The programs contained in 
this appendix are written in Thrbo Pascal and Microsoft C. Both programs 
utilize explicit interrupts to illustrate how the MS-DOS functions can be ac­
cessed from high-level languages. Before getting to the programs, however, 
we need to discuss the use of interrupts to access the ROM BIOS. 

Accessing the ROM BIOS 

The ROM BIOS (read-only memory, basic input-output system) forms the 
interface between MS-DOS and the hardware. Programs also access the 
ROM BIOS through interrupts. For example, when a program needs to send 
a character to the display screen, the program may issue a call to the MS-DOS 
function dispatcher by using interrupt 21 H. The dispatcher then accesses 
the ROM BIOS using interrupt lOH, and the BIOS goes on to display the 
character. In some cases (generally, increased speed ofexecution), it is desir­
able for the program to access the ROM BIOS directly. Program BRK_OFEC 
(listing A-2) shows how this is done. 

Since the ROM BIOS directly interfaces with the hardware, programs 
that access the BIOS directly tend to be not as portable as those that access 
the ROM through MS-DOS. You should refer to your computer system's 
technical manual for detailed ROM BIOS information. 

ENVSIZE.PAS 

ENVSIZE.PAS (listing A-I) is a program written in Thrbo Pascal. The program 
counts the number of bytes actually stored in the DOS environment. You 
may find it useful in measuring how efficiently you are using the space 
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reserved for the environment. The MS-DOS environment is discussed in 
chapter 11. The discussion of the SHELL command in Part 3 describes how 
to adjust the environment's size. 

ENVSIZE.PAS uses the function MsDos () , a predefined Turbo Pascal 
function that can be used to access the MS-DOS function dispatcher. 
MsDos 0 takes asa parameter a Pascal record of type reg i sters, which con­
tains 10 integers. When MsDos () is called by the program, the function takes 
the first integer from the parameter record and places it in the AX register. The 
function then takes the second integer from the parameter record and places 
it in the BX register, and so on for each of the 10 integers (see listing A-I, lines 
8-10). MsDos 0 then goes on to call the appropriate function. Upon return 
from the function, MsDos 0 takes the value stored in the AX register and 
places it in the first integer of the parameter record. The BX value is placed in 
the second integer of the parameter record, and so on. In this program, dos­
reg is declared as a variable of type regi sters. 

The program begins (line 73) by calling procedure ve rnum, which will 
return the major number of the version of MS-DOS being used. Line 19 sets 
the AX field of dos regs to $3000 (Turbo Pascal denotes hexadecimal num­
bers by a leading" $" rather than a trailing "H"). The effect ofline 19 is to place 
a value of 30H in the AH register and a value of OOH in the AL register. This 
establishes the conditions for a call to function 30H. 

Line 20 is a call to the MS-DOS function dispatcher (interrupt 21 H) with 
parameters passed in dos reg. On return from the function dispatcher, the 
major MS-DOS version number is stored in the AL register. Line 21 uses the 
Turbo function Lo 0 to assign the value inAL (the low byte in dos reg. ax) to 
vernum. The major version number is then returned to the main program 
module, which displays a message and terminates if vernum is less than 3. 

The procedure get_envaddr uses MS-DOS function 62H to obtain 
the segment address of the program segment prefix and assigns the address 
to the variable psp_seg (lines 32-34). Procedure vernum must be called 
prior to calling get_envadd r since service function 62H is not imple­
mented in versions of MS-DOS prior to 3.00. 

Listing A-I. ENVSIZE.PAS 

1 program EnvSize; 
2 
3 {This program determines the size of its MS-DOS environment. 
4 The program uses service function 62H. Therefore, MS-DOS 3.0 or 
5 Later is required.} 
6 
7 type 
8 registers = record 
9 ax,bx,cx,dx,bp,si,di,ds,es,fLags: integer; 

10 end; 
11 var 

12 dosreg: registers; 

13 integer; {Segment address of environment} 
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14 
15 
16 {Returns the version of MS-DOS being used.} 
17 function vernum : integer; 
18 begin 
19 dosreg.ax:= S3000; {Set AH to 30H.} 
20 MsDosCdosreg); {Call MS-DOS} 
21 vernum:= LoCdosreg.ax); {Major version number in AL} 
22 end; 
23 
24 
25 {Obtains segment address of psp using service function 62H. 
26 Reads segment address of environment at psp:002CH.} 

27 

28 procedure get_envaddr; 

29 var 

30 psp_seg : integer; 

31 begin 

32 dosreg.ax := S6200; 

33 MsDos(dosreg); 

34 psp_seg := dosreg.bx; 
35 env_seg := MemW[psp_seg:S002Cl; 

36 end; 

37 

38 

39 {Returns the number of byte characters stored in the MS-DOS 

40 environment. env_seg is global and contains environment's 

41 segment address} 

42 

43 function get_size : integer; 

44 var 

45 count: integer; {Counts characters in environment} 

46 firstZero,secondZero boolean;{Flag records if last byte = DO} 

47 env_ptr AByte; {Environment pointer} 

48 begin 

49 env_ptr := PtrCenv_seg,SO); {Start of environment} 

50 count := 0; 

51 firstZero := false; 

52 secondZero := false; 

53 

54 while secondZero = false do {Read environment} 

55 begin 

56 env_ptr := PtrCenv_seg,count); {Point to next byte} 

57 count := count + 1; 

58 

59 if env_ptrA = 0 then {Byte of 00 read} 

60 begin 

61 if firstZero = true then {2 consecutive OD's} 

62 secondZero := true 

63 else firstZero := true {only 1 byte of 00 read} 

64 end 
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65 else firstZero := false; {DO byte not read} 
66 end; 
67 
68 get_size:= count; 
69 end; 
70 
71 
72 

73 begi n 

74 if vernum < 3 then 

75 writeln('MS-DOS 3.0 or later required.') 

76 else begin 

77 get_envaddr; 

78 writeln('Environment Size: ',get_size,' bytes'); 

79 end; 

80 end. 


ENVSIZE.PAS will run under MS-DOS 2.1, and subsequent ver­
sions, with a few minor modifications. Change line 32 to: 

dosreg.ax := $5100 

The result is that MS-DOS now calls undocumented function 51H, 
which also returns the psp's segment address in BX. The other change 
(which is left to the reader) is to have the program check to make sure 
that MS-DOS version 2.1 or greater is running prior to calling the proce­
dure get_envaddr. 

MS-DOS function 51H is used in the program PSPEEP.PAS, which 
is presented in chapter 11. 

Line 35 uses the predefined array MemW to assign the segment address of 
the MS-DOS environment to the variable env _seg. The value of 
MemW [psp_seg: $002C] is the value of the word stored at segment address 
psp_s eg, offset address 2CH. As discussed in chapter 11, this is the memory 
location that stores the segment address of the MS-DOS environment. 

The function get _s ; z e initializes a counter and two boolean flags 
(lines 50-52) before entering a loop (lines 54-65). On entering the loop, 
env _pt r points to the first byte in the MS-DOS environment. Each traversal 
of the loop increments the variable count and moves env_pt r to the next 
byte in the environment. The loop is exited when two consecutive bytes of 
zero are read. Two consecutive bytes of zero indicate that the end of the envi­
ronment's character strings has been reached. Upon exiting the loop, the vari­
able count stores the number of bytes stored in the environment. Note that 
this is not the storage capacity of the environment, but a count of the number 
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of character bytes actually stored there. The value of count is assigned to 
get_size, returned to the program's main module, and displayed on the 
screen (line 78). 

BRK_OFF.C 

BRK_OFEC (listing A-2), which is written in Microsoft C, uses the MS-DOS 
functions to capture any Ctrl-C or Ctrl-Break entered on the keyboard. The 
program also accesses the ROM BIOS to position the cursor on the screen. 

Listing A-2. BRK_OFF.C 

1 I*This program illustrates how the MS-DOS service functions are 
2 *accessed using Microsoft C, version 4.0. The program implements 
3 *a keyboard routine that captures Ctrl-C. 
4 *1 
5 
6 #include <stdio.h> 
7 #include <dos.h> 
8 #define TRUE 1 
9 

10 union REGS Regsi I*General registers*1 
11 struct SREGS Sregsi I*Segment registers*1 
12 
13 char message[] = "Ctrl-C disabled, press X to quit"i 
14 
15 int 
16 
17 
18 I*Call to ROM BIOS which returns cursor's x coordinate in the Regs.h.dh 
19 *register, the y coordinate in the Regs.h.dl register. These values 
20 *are saved in global variables x_cur and y_cur. Prior to call, 
21 *current page number is stored in Regs.h.bh. 
22 *1 
23 
24 void get_cursor_pos() 
25 { 
26 Regs.h.ah = Ox03i I*Read cursor function*1 
27 int86(Ox10,&Regs,&Regs)i I*Call BIOS*I 
28 x_cur = Regs.h.dli 
29 y_cur = Regs.h.dhi 
30 returni 
31 } 
32 
33 
34 I*Calls ROM BIOS to restore cursor position which has been saved in 
35 *global variables x_cur and y_cur. Prior to call, Regs.h.bh 
36 *contains active page number. 

515 

http:Regs.h.bh
http:Regs.h.ah
http:Regs.h.bh
http:Regs.h.dl
http:Regs.h.dh


Part 4-Appendixes 

37 *1 
38 
39 void reset_cursor() 
40 { 
41 Regs.h.ah = Ox02; I*Set cursor function*1 
42 Regs.h.dl = x_cur; I*DL stores x value*1 
43 Regs.h.dh = y_curi I*DH stores y value*1 
44 int86(Ox10,&Regs,&Regs); 
45 return; 
46 } 
47 
48 
49 I*Calls ROM BIOS to display message at bottom of screen. Current 
50 *position of cursor is saved prior to displaying message. Cursor 
51 *position is restored after message is displayed. 
52 *1 
53 
54 void display_message() 
55 { 
56 Regs.h.ah = Oxofi I*Get active page*1 
57 int86(ox10,&Regs,&Regs)i I*Call BIOS*I 
58 get_cursor_pos()i I*Save cursor position*1 
59 
60 Regs.h.ah ox02; I*Set cursor function*1 
61 Regs.h.dh = oX18; I*Row position*1 
62 Regs.h.dl = OX14; I*Column position*1 
63 int86(OX10,&Regs,&Regs); I*Call BIOS*I 
64 printf<"%s",message); 
65 
66 reset_cursor 0; I*To current position*1 
67 return; 
68 } 
69 
70 
71 I*Calls DOS service function 02h to display a character on screen 
72 *at current position of cursor. Prior to call, Regs.h.al contains 
73 *byte data for character to be displayed. 
74 *1 
75 
76 void echoO 
77{ 

78 Regs.h.dl = Regs.h.al; 
79 Regs.h.ah = oX02; 
80 intdos(&Regs,&Regs); 
81 return; 
82 } 
83 
84 
85 I*Calls ROM BIOS, first to get the active page number in Regs.h.bh 
86 *then to position cursor at 0,0. Then endless loop captures Ctrl-C. 
87 *Loop is broken when "X" typed at keyboard. Other characters are 
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88 *echoed to screen. 
89 *1 
90 
91 break_off 0 
92 { 
93 Regs.h.ah = OxOf; I*Get active page*1 
94 int86(Ox10,&Regs,&Regs); I*Call BIOS*I 
95 
96 Regs.h.ah = OX02; I*Position cursor*1 
97 Regs.h.dl = OXOO; 1* to 0,0 *1 
98 Regs.h.dh = OXOO; 
99 int86(Ox10,&Regs,&Regs); I*Call BIOS*I 

100 
101 whi le (TRUE) I*LOOp forever*1 
102 } 

103 Regs.h.ah = OX07; 1*lnput, no echo*1 
104 intdos(&Regs,&Regs); I*Call MS-DOS*I 
105 
106 if CRegs.h.al = 'AC') 
107 display_messageC); 
108 else if CRegs.h.al != 'X') 
109 echoO; 
110 else break; I*Break from Loop*1 
111 } 

112 return; 
113 } 

114 
115 mainO 
116 { 
117 break_off C); 
118 exit<o>; 
119 } 

The program declares Regs and Sregs (listing A-2, lines 10-11) to be 
variables of types REG Sand SREG S, respectively. REG S is a predefined 
Microsoft C data type that contains eight integer fields, each ofwhich corres­
ponds to one of the CPU's general registers. SREGS is a predefined Microsoft 
C data type that contains four integer fields, each of which corresponds to 
one of the CPU's segment registers. As will be seen, these data structures per­
form the same role as the reg; ster variable used in the preceding Turbo 
Pascal program. 

BRK-OFEC begins (line 117) by calling break_off 0 (line 91). The 
first portion of break_off () positions the cursor at position 0,0 (the upper 
left corner) on the screen. In order to do this, the program accesses the ROM 
BIOS two times. 

In Microsoft C, ROM BIOS accesses are carried out using the predefined 
function; nt860. This function takes three parameters: (1) an integer that 
specifies an interrupt number, (2) a REGS-type dat.a structure that contains 
parameters to be passed to the ROM BIOS, and (3) a second REGS-type data 
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structure that will store parameters returned from the ROM BIOS to the call­
ing program. The ROM BIOS video services are accessed using interrupt 10H. 
The number of the video function requested is passed in the AH register. 

The first ROM BIOS call (line 94) is performed to determine the active 
display page. Since the ROM BIOS maintains a cursor position for each dis­
play page, the program needs to know which page is active before the ROM 
BIOS can be instructed to position the cursor. The active display page is 
returned in the BH register by video function OFH. Accordingly, line 96 sets 
the AH field of Regs to 0902 (02H). Line 94 is a call to the ROM BIOS service 
using i nt860. On return, Regs. h.bh contains the active display page num­
ber. Note that Microsoft C allows a program to access: (1) the high-order byte 
stored in a general register, for example Regs. h. ah; (2) the low-order byte 
stored in a general register, for example Regs. h. a l; and (3) the two-byte 
word stored in a general register, for example Reg s • x • a x. 

Lines 96-99 position the cursor at 0,0. This is accomplished by calling 
video function 02H. Prior to the call, the x coordinate for the cursor is 
placed in the DL register, the y coordinate in the DH register. Function 02H 
also requires that the BH register contain the active display page number. 
This was accomplished by the previous ROM BIOS call. 

Once the cursor is positioned, the program enters an infinite loop, 
which begins at line 101. The first part of the loop (lines 103-104) uses MS­
DOS function 07H to read a character from the keyboard without echoing it 
to the screen. The MS-DOS functions are accessed using the predefined 
function i ntdos () , which does not take an interrupt parameter because all 
of the MS-DOS service functions are accessed via interrupt 21H. 

Line 103 places 07H in Regs. h. ah. This will tell MS-DOS that function 
07H is requested. Once MS-DOS is called (line 104), the operating system will 
wait until a character is entered at the keyboard. When a character is entered, 
MS-DOS returns control to the program and the byte value of the entered 
character is stored in Regs. h. a l. 

When control returns from MS-DOS to the program (line 106), BRK_ 
OFF.C first checks to see if Ctrl-C was entered. Note that the 1\ Cin line 106 is a 
single control character. Most word processors allow you to enter a literal 
control code character into text. 

IfCtrl-C was entered, line 106 is evaluated as true and control is passed 
to di splay_messageO. This function starts by repeating the call to ROM 
BIOS video function OFH to determine the active display page. With the dis­
play page number back in Regs.h.bh, display_messageO calls 
get_cursor_pos 0, which uses ROM BIOS video function 03H to deter­
mine the position of the cursor. The cursor's coordinates are saved in the 
global variables x_cur and y _cur (lines 28-29), and control is returned to 
display_message(). 

The function di splay_message 0 then uses ROM BIOS video service 
function 02H to position the cursor at row I8H, column I4H (lines 60-63). 
The C function pri ntf is used to display a message saying that Ctrl-C has 
been disabled. Line 66 then issues a call to reset_cursorO, which uses 
video service function 02H to restore the cursor to the coordinates saved in 
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x_cur and y_cu r. Control is returned to break_off (), which repeats the 
infinite loop and waits for another character to be entered. 

All of this happens (very quickly!) if Ctrl-C is pressed. We need to return 
to the infinite loop to see what happens ifsome other character is pressed. If, 
on return from MS-DOS function 07H, line 106 evaluates as false, the pro­
gram checks to see if "X" was entered. If not, the program issues a call to 
e c ha ( ) . If "X" was entered, the program breaks out of the infinite loop and 
returns to ma; n () , where program execution terminates. 

If neither Ctrl-C nor "X" was entered, break_off 0 issues a call to 
echoO. This function uses MS-DOS function 02H to display the character 
entered. Line 78 copies to Regs. h. d L the character returned by the previous 
call to MS-DOS. Function 02H is then called to display this character, after 
which control returns to break_off 0, and the infinite loop is repeated. 

The MS-DOS Interrupts 

Interrupt 


Int 20H 


Int 21H 


Int 22H 


Int 23H 


Int 24H 


Description 

Generalprogram termination. This interrupt is 
one of several ways in which a program running 
under MS-DOS may terminate. The interrupt 
restores the terminate, Ctrl-Break, and critical error 
addresses, which are stored in the program's 
program segment prefix. This interrupt is a 
carryover from the early days of MS-DOS. Before 
issuing int 20H, CS must contain the psp's segment 
address. Most programmers use MS-DOS function 
4CH to terminate because the function can be used 
to return an ERRORLEVEL value. 

MS-DOS junction request. This interrupt is used 
to access the MS-DOS function calls, which are 
discussed in the next section. 

Program termination address. This interrupt 
points to the address in memory to which control is 
passed when a program is terminated. The address is 
stored in the program segment prefix of the program. 

Ctrl-Break address. This interrupt points to the 
address in memory of the routine that takes control 
when the user presses Ctrl-Break. The address is 
stored in the program segment prefix of the program. 

Critical error handler. This interrupt points to 
the address in memory of the routine that takes 
control when MS-DOS encounters a critical error. 
The address is stored in the program segment 
prefix. Prior to executing this interrupt, 
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Interrupt 	 Description 

Int 24H (cont'd) 	 MS-DOS places an error code in the lower half of 
the DI register: 

Error Code 	 Description of Error 

o Write-protected diskette. 
1 Unknown unit. 
2 Drive not ready. 
3 Unknown command. 
4 Data error. 
5 Bad request structure length. 
6 Seek error. 
7 Unknown media type. 
8 Sector not found. 
9 Printer out of paper. 
A Write fault. 
B Read fault. 
e General failure. 

BP:SI will contain the segment: offset address of the 
device header control block (see chapter 14) that 
was involved in the critical error. 

Int 25H 	 Absolute disk read. This interrupt is used to read 
logical disk sectors into memory. Prior to calling the 
interrupt, the following registers must be initialized: 

AL 	 Drive number containing the disk 
to be read (O=A, 1=B, etc.). 

ex 	 Number of sectors to be read. 
DX 	 Number of first logical sector to 

be read. 
DS:BX 	 Segment: offset address of 

memory location that will receive 
the data to be read. 

This interrupt destroys the contents of all registers 
except for the segment registers. If the read is 
successful, the carry flag will be zero on return. The 
carry flag will equal one on return if the read was 
not successful. If there is an error, the AL register 
will contain the MS-DOS error code. Refer to the 
discussion of int 24H for an interpretation of MS­
DOS error codes. This interrupt does not pop the 
status flags on return. 

The MS-DOS 4 version of int 25H supports a 
method for accessing sectors on disk partitions that 
are larger than 32 Mbytes. With this alternative 
method, the ex register is set to FFFFH (-1) prior 
to the call. AL contains the drive number and 
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Interrupt 

Int 26H 

Int 27H 

Int 28H 

Int29H-2EH 

Int 2FH 

Description 


DS:BX points to a lO-byte-long data structure. The 

first 4 bytes of the data structure contain the starting 

sector number. The fifth and sixth bytes contain the 

number of sectors to read. The final 4 bytes contain 

a segment:offset address of a data buffer that will 

store the data that is read. 


Absolute disk write. This interrupt is used to 

write data to logical disk sectors. Except for the fact 

that this is a write operation, its description is 

identical to that for the preceding interrupt 25H. 


The DOS 4 version of the interrupt supports a 

method for writing to large DOS partitions. The 

details are identical as described for reading with int 

25H except for the fact that the data buffer contains 

data that is written to the disk. 

Terminate but stay resident. This interrupt is 

used to terminate the execution of a program while 

keeping the program resident in memory. Prior to 

executing the interrupt, the DX register must be set 

to the offset address of the program's end plus 1 

byte. This offset is taken relative to the program's 

program segment prefix. Int 27H restores terminate, 

Ctrl-C, and critical error vectors. Therefore, it 

cannot be used to install critical error handlers. 

Programs that use int 27H are limited in size to 64 

Kbytes. The preferred method for terminate and 

stay resident (under MS-DOS 2.X and subsequent 

versions) is MS-DOS service function 31H. 


Used internally by MS-DOS (see appendix B). 


Reserved for MS-DOS (see appendix B). 

Multiplex Interrupt. This interrupt, implemented 

in MS-DOS 3.0 and later verSions, is used to 

establish a multiplexing interface between two 

processes. A process is any program or command 

that is running. In multiplexing, the CPU runs one 

process for a period of time, halts the execution of 

that process and starts a second, halts the second 

and restarts the first, and so on, until both 

processes have finished executing. Int 2FH is used 

in the implementation of the command PRINT, 

which allows printing to occur in the background 

while another program is executing in the 

foreground (see PRINT in Part 3). 

Each program that runs under multiplexing (such as 

PRINT) is given a specific multiplex number. MS­

DOS has reserved multiplex numbers 00-7FH for its 
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Interrupt 

lut 2FH (cont'd) 

Int 30H-3FH 

Description 

own use. PRINT has been given multiplex number 
1. Multiplex numbers 80H-FFH are available for use 
by application programmers. There is no method 
for assigning a multiplex number to an application 
and, as is explained subsequently, each application 
must have a unique multiplex number. Therefore, 
IBM and Microsoft recommend that programs be 
written so that multiplex numbers are changeable. 
As if to emphasize the importance of changeability, 
MS-DOS assigns multiplex number B7H to a 
subfunction that determines if APPEND has been 
installed. IBM recommends that programs written to 
run under 3.3 and subsequent versions should use 
multiplex numbers in the range COH through FFH. 
Each multiplexing program installs in memory an 
int 2FH handler. These handlers form a chain, 
similar to that formed by installable device drivers 
(see chapter 14). Prior to calling interrupt 2FH, a 
program places in the AH register the multiplex 
number of the handler that the program wishes to 
access. When MS-DOS receives control, the 
operating system scans the chain of int 2FH 
handlers until it locates one with a number 
matching the value stored in AH. MS-DOS passes 
control to that handler, which is then responsible 
for servicing the interrupt. 
Programs issuing int 2FH also place ajunction code 
in the AL register. The function code communicates 
to the handler the type of service requested by the 
caller. All int 2FH handlers are required to service a 
get installed state request (AL=OO) from the caller. 
In response to this request, a .return code is to be 
placed in AL: . 

AL = 0 Handler not installed; okay to 
install. 

AL = 1 Handler not installed; not okay to 
install. 

AL = FF Handler installed. 

Reserved for use by MS-DOS. 

The MS-DOS Functions 


The MS-DOS functions form the heart of the operating system. All of the 
functions are accessed by placing their function number in the AH register 
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and issuing an interrupt 21H. See chapter 11 for examples of how functions 
are used in assembly language programming. The programs presented ear­
lier in this apppendix demonstrate accessing the functions using Thrbo Pas­
cal and Microsoft C. 

The "Reserved" Functions 

Several of the functions are described as "reserved for use by MS-DOS." 
These functions are used by the operating system, but Microsoft and IBM 
refuse to officially document what the functions do. Thanks to the com­
bined efforts of many determined hackers, the purpose of some of these 
functions is known. People who use these functions generally refer to them 
as "undocumented" rather than "reserved." Several of the undocumented 
functions are used in programs contained in this book. Appendix B de­
scribes some undocumented MS-DOS functions. 

Error Codes 

Many ofthe functions implemented inMS-DOS 2.X and later versions set the 
CPU's carry flag and return an error code in the AX register if an error occurs 
during the call. These same functions clear the carry flag ifno error occurs. 

Error Code Meaning 

OlH Invalid function number. 
02H File not found. 

03H Path not found. 
04H Too many files opened (no handles left). 
05H Access denied. 
06H Invalid handle. 
07H Memory control block destroyed. 
08H Insufficent memory. 
09H Invalid memory block address. 

OAH Invalid environment. 
OBH Invalid format. 
OCH Invalid access code. 
ODH Invalid data. 
OEH Reserved for use by MS-DOS. 
OFH Invalid drive specification. 
lOH Attempted to remove current directory. 
llH Not same device. 
12H No more files. 
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The following error codes are implemented inMS-DOS 3.00 and subse­
quent versions: 

Error Code Meaning 

20H Sharing violation. 
21H Lock violation. 
22H Invalid disk change. 
23H FCB unavailable. 
24H Sharing buffer overflow. 

25H-31H Reserved. 
32H Network request not supported. 
33H Remote computer not listening. 
34H Duplicate name on network. 
35H Network name not found. 
36H Network busy. 
37H Network device does not exist. 
38H Network BIOS command limit exceeded. 
39H Network adapter hardware error. 
3AH Incorrect response from network. 
3BH Unexpected network error. 
3CH Incompatible remote adapter. 
3DH Print queue full. 
3EH Print queue not full. 
3FH Print file deleted (not enough space). 
40H Network name deleted. 
41H Access denied. 
42H Network device type incorrect. 
43H Network name not found. 
44H Network name limit exceeded. 
45H Network BIOS session limit exceeded. 
46H Temporarily paused. 
47H Network request not accepted. 
48H Print or disk redirection paused. 

49H-4FH Reserved by MS-DOS. 
SOH File already exists. 
51H Reserved. 
52H Cannot make directory entry. 
53H Failure on int 24H. 
54H Too many redirections. 
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Error Code 

55H 

56H 

57H 

58H 

MS-DOS 
Function 

OOH 

01H 

02H 

03H 

05H 

Meaning 

Duplicate redirection. 

Invalid password. 

Invalid parameter. 

Network device fault. 

Description 

Program terminate. Used to terminate 
program execution. Restores the terminate, 
Ctrl-Break, and critical error addresses that 
were stored in the program's program 
segment prefix. This function is identical to 
int 20H. Any files that were opened with 
FCBs should be closed before using function 
OOH. Prior to the call, the CS register must 
contain the psp's segment address. Therefore, 
it is generally used in COM programs only. 

Read input with echo. When this function 
is called, MS-DOS waits for a character to be 
entered at the standard input device. The 
character is then echoed to the standard 
output device, and the ASCII code for the 
character is returned in the AL register. The 
function must be called twice to read 
extended ASCII codes (as generated by the 
function keys). 

Display output. Prior to executing this 
function, an ASCII value is placed in the DL 
register. When the function is called, the 
value in DL is sent to the standard output 
device. 

AUXiliary input. When this function is 
invoked, MS-DOS waits for a character to be 
input from the standard auxiliary device. The 
ASCII value for the character is returned in 
the AL register. 

AUXiliary output. An ASCII value is placed 
in the DL register prior to invoking this 
function. The function then sends the value 
in DL to the standard auxiliary device. 

Printer output. An ASCII value is placed in 
the DL register prior to invoking this 

Implemented 
in Versions 

1,2,3,4 

1,2,3,4 

1,2,3,4 

1,2,3,4 

1,2,3,4 

1,2,3,4 

048 

525 



Part 4-Appendixes 

MS-DOS 
Function 

05H (cont'd) 

06H 

07H 

08H 

09H 

OAH 

Implemented 
Description in Versions 

function. The function then sends the value 
in DL to the standard printer device. 

Direct console J/O. The role of this 1,2,3,4 
function depends on the value stored in the 
DL register when the function is invoked: 

If DL has a value of FFH, invoking function 

06H directs MS-DOS to see if a character 

has been entered at the standard input 

device. If a character has been entered, the 

zero flag is set to 0 (cleared) and the ASCII 

value of the character entered is placed in 

the AL register. If a character has not been 

entered, the zero flag is set to 1 and a value 

of OOH is placed in the AL register. 


If DL has a value other than FFH, the value 

in DL is sent to the standard output device. 

This function does not check for Ctrl-

Break. 


Console input without echo. This 1,2,3,4 
function directs MS-DOS to wait for a 
character to be entered at the standard input 
device. The ASCII value of the character is 
returned in the AL register. This function 
does not echo the character to the display 
screen or check for Ctrl-Break. 

Read keyboard. This function is identical to 1,2,3,4 
function 07H except that it checks for Ctrl-
Break. 

Print string. Prior to invoking this 1,2,3,4 
function, DS:DX is set to point to the 
segment: offset address of an ASCII string. 
The string must end with "$" (ASCII value 
24H). Each character in the string (except the 
"$") is sent to the standard output device 
when the function is called. 

Buffered keyboard input. This function is 1,2,3,4 
used to set up and utilize an area of memory 
as a buffer for input from the standard input 
device. Prior to invoking the function, you 
must do the following: 

1. 	 Set DS:DX to point to the segment: offset 
address of the first byte in the buffer. 

2. Specify the length of the buffer by placing 
a value in the buffer's first byte. 
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MS-DOS 
Function Description 

Implemented 
in Versions 

OAH (cont'd) When the function is called, MS-DOS places 
characters in the buffer as they are entered at 
the standard input device. The characters are 
stored beginning at the third byte of the 
buffer. Characters are stored in the buffer 
until carriage return (ASCII ODH) is entered. If 
the buffer is filled to one less than the 
maximum, any remaining characters are 
ignored and the bell sounds until carriage 
return is entered. MS-DOS sets the second 
byte of the buffer to the number of characters 
entered (not counting carriage return). The 
buffer can be edited using the MS-DOS 
editing keys (see chapter 8). 

OHH 	 Cbeck standard input status. This 1,2,3,4 
function returns a value of FFH in the AL 
register if there are characters available from 
the standard input device. AL returns with a 
value of OOH if no characters are available. 

OCH 	 Flusb buffer, read standard input 1,2, 3,4 
device. Prior to invoking this function, a 
value of OlH, 06H, OSH, or OAH is placed in 
the AL register. When the function is called, 
the standard input device buffer is cleared 
and the MS-DOS function corresponding to 
the value in the AL register is invoked. 

ODH 	 Disk reset. This function flushes all file 1, 2, 3, 4 
buffers. Files that have been modified in size 
should be closed (functions lOH and 3EH). It is 
not necessary to flush a file that has been 
closed. 

OEH 	 Select disk. This function selects the drive 1,2,3,4 
specified in the DL register (O=A, 1 =B, etc.) 
as the default. The number of drives in the 
system is returned in the AL register. If a 
system has one diskette drive, the one drive is 
counted as two, since MS-DOS considers the 
system to have two logical diskette drives. 

OFH 	 OPenfile. Prior to invoking this function, 1,2,3,4 
DS:DX must be set to point to the segment: 
offset address of an unopened file control 
block (FCB). When the function is called, the 
disk directory is searched for the file named 
in the FCB. If a match is found in the 
directory, the function returns a value of OOH 
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MS-DOS 
Function 

OFB (cont'd) 

lOB 

liB 

Implemented 
Description in Versions 

in the AL register and the FCB is filled as 
follows: 

If the drive code of the FCB (offset 0) was 

set to default (OOH), MS-DOS changes the 

code to match the actual drive used (1 =A, 

2=B, 3=C, etc.). 


The current block field of the FCB (offset 
OCH) is set to zero. 

The record size field of the FCB (offset 

OEH) is set to the default value of 80H. 

The file size (offset 10H), date (offset 14H), 

and time (offset 16H) fields of the FCB are 

set according to information stored in the 

disk directory. 

You must set the current record field of the 

FCB (offset 20H) before performing any 

sequential disk operations. 

You must set the relative record field of the 

FCB (offset 21H) before performing any 

random disk operations. 

You may modify the record size field if a 
file size of 80H bytes is not appropriate. 

Function OFH returns a value of FFH in the 

AL register if no match is made between 

the file named in the FCB and the entries in 

the disk directory. (The file control block is 

discussed in chapter 10.) 


Closefile. This function must be used to 1,2,3,4 
update the disk directory whenever a file has 
been modified. Prior to invoking this 
function, DS:DX must point to the segment: 
offset address of an opened file control 
block. When the function is called, the 
current directory on the disk specified in the 
FCB is searched for the file named in the 
FCB. If a match is found, the file's entry in 
the directory is updated according to the 
information in the FCB and a value of OOH is 
returned in the AL register. A value of FFH is 
returned in AL if no match is found. 
Searcb for first matcb. Prior to invoking 1,2,3,4 
this function, DS:DX points to an unopened 
file control block (FCB). When the function is 
called, MS-DOS searches the current directory 
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MS-DOS Implemented 
Function Description in Versions 

118 (cont'd) 	 of the disk specified in the FeB for the first 
mename matching the mename specified in 
the FeB. The name in FeB may contain the 
wildcard characters"·" and "?". A value of 
FFH is returned in the AL register if no match 
is found. Otherwise: 

A value of OOH is returned in the AL register. 

An unopened FeB is created for the 
matching me at the disk transfer address 
(DTA). You may use MS-DOS function 2FH 
to obtain the current DTA. 

DS:DX may point to a standard or an 
extended FeB (see chapter 10). The FeB 
created at the DTA will be of the same type. If 
the attribute byte of an extended FeB is set to 
zero, only normal mes that match will be 
found. If the attribute byte of an extended 
FeB specifies hidden, system, and/ or 
directory entries, the search will find the 
specified types of entries that match, plus all 
normal mes that match. If the attribute 
specifies volume label, only the volume label 
entry is returned. (See chapter 10 for a 
discussion of me attributes.) 

128 	 Searcb for next matcb. After function 11 HI, 2, 3, 4 
has been used, this function is used to find 
additional directory entries matching the 
mename in the FeB at DS:DX. This function 
is used when the mename in the FeB 
contains wildcards. Prior to invoking this 
function, DS:DX must point to the segment: 
offset address of the FeB previously used by 
function 11H. If an additional match is found, 
function 12H creates an unopened me control 
block at the disk transfer area and a value of 
OOH is returned in the AL register. A value of 
FFH is returned in AL if no further match is 
found. 

138 	 Deleteflle. Prior to invoking this function, 1,2,3,4 
DS:DX points to the segment: offset address of 
an unopened me control block. When the 
function is called, MS-DOS searches the current 
directory of the disk specified in the FeB for an 
entry with a filename matching the one 
specified in the FeB. If a match is found, the 
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MS-DOS Implemented 
Function Description in Versions 

13H (cont'd) 	 file is deleted from the directory. If the filename 
in the FCB contains wildcards, all matching 
files are deleted. A value of OOH is returned in 
the AL register if any files are deleted. A value 
of FFH is returned in AL if no match is found. 

14H 	 Sequential read. Prior to invoking this 1, 2, 3, 4 
function, DS:DX must point to an opened file 
control block (FCB). The current block (offset 
OCH) and current record (offset 20H) fields of 
the FCB determine a record within the file that 
is named in the FCB. The size of the record is 
determined by the record size field (offset OEH) 
in the FCB. When the function is called: 

The specified record is read into memory at 
the disk transfer address (DTA). 

The current block and current record fields 
are incremented to point to the next record. 

The AL register returns a value of: 

OOH If the read was successful. 
01H If an end-of-file mark is read, 

indicating no more data in the file. 
02H Ifthere is not enough room at the 

DTA to read a record. 
03H 	 If an end-of-file mark is read, 

indicating that a partial record was 
read and padded with zeros. 

The DTA is set with MS-DOS function lAH. 
The current DTA is returned with MS-DOS 
function 2 FH. 

ISH 	 Sequential write. Prior to invoking this 1,2,3,4 
function, DS:DX must point to an opened file 
control block (FCB). The data to be written 
begins at the disk transfer address (DTA). The 
current block (offset OCH) and current record 
(offset 20H) fields ofthe FCB determine a 
record within the file that is named in the 
FCB. The size of the record is determined by 
the record size field (offset OEH) in the FCB. 
When the function is called: 

The specified record is written to the disk. 

The current block and current record fields 
are incremented to point to the next record. 
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MS-DOS 
Function 

15H (cont'd) 

16H 

17H 

Implemented 
Description in Versions 

The AL register returns a value of: 

OOH If the write was successful. 

01H If the disk is full and the write has 


been cancelled. 

02H 	 If there is not enough room at the 


DTA for one record; therefore, the 

write has been cancelled. 


Create file. Prior to invoking this function, 1,2,3,4 
DS:DX must point to an unopened file 
control block (FeB). When the function is 
called, MS-DOS checks the current directory 
of the drive specified in the FeB for an entry 
matching the file specified in the FeB. If a 
matching entry is found: 

The data in the existing file is released, 

making a file of zero length. The open file 

function (function OFH) is then called. 


If no match is found: 

MS-DOS looks for an empty entry in the 

current directory. If an empty entry is 

available, MS-DOS initializes the file to have 

a length of zero and calls the open file 

function (function OFH). A value of OOH is 

returned in the AL register. A value of FFH 

is returned in AL if there are no empty 

entries in the current directory. 


A hidden file is created by using an extended 
FeB with the attribute byte set to a value of 
02H (see chapter 10). 

Renamefile. Prior to invoking this function, 1,2,3,4 
DS:DX must point to the segment: offset 
address of a "modified" FeB. The FeB 
contains a drive number and filename 
beginning at offset OOH. The FeB contains a 
second filename beginning at offset llH. When 
the function is called, MS-DOS searches the 
current directory of the drive specified in the 
FeB for an entry matching the first filename in 
the FeB. If a match is found: 

The filename in the directory is changed to 

the second filename in the FeB. If "?" 

characters are used in the second filename, 
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MS-DOS 
Function 

17H (cont'd) 

18H 

19H 

lAH 

IBH 

leH 

IDH-20H 

21H 

Implemented 
Description in Versions 

the corresponding positions in the original 
filename are not changed. A value of OOH is 
returned in, the AL register. 

If no match is found or if an entry is found 
matching the second filename: 

A value of FFH is returned in the AL register. 

Reserved for use by MS-DOS. 
Current disk. This function returns the 1,2,3,4 
number of the current default drive in the AL 
register (O=A, 1=B, etc.). 
Set disk transfer address. This function is 1,2,3,4 
used to set the disk transfer address (DTA). 
Prior to invoking this function, DS:DX must 
point to the segment: offset address of the first 
byte in the DTA. MS-DOS establishes a default 
DTA at offset 80H in the program segment 
prefix if function 1AR is not invoked. 

Allocation table information. This 1,2,3,4 
function returns information about the 
default drive's file allocation table (FAT). On 
return: 

DS:BX points to the segment: offset 
address of a memory location that stores 
the first byte in the FAT. 

DX contains the number of allocation units 
on the disk in the default drive. 

AL stores the number of sectors per 
allocation unit. 
ex stores the number of bytes in each 
sector. 

In MS-DOS 2.0 and subsequent versions, this 
function does not return the address of the 
complete FAT, since the entire FAT is not 
stored in memory. 

Allocation information for specific 1,2,3,4 
drive. This function is identical to function 
1BH except that prior to invoking the 
function, the DL register contains the number 
of the drive from which the FAT information 
will be obtained (O=A, 1 =B, etc.). 
Reserved for use by MS-DOS (see appendix B). 

Random read. Prior to invoking this 1,2,3,4 
function, DS:DX must point to the segment: 
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MS-DOS Implemented 
Function Description in Versions 

21B (cont·d) 	 offset address of an opened file control block 
(FCB). The current block (offset OCH) and 
current record (offset 20H) fields of the FCB 
must be set to agree with the relative record 
field (offset 2IH). When the function is called, 
the record addressed by these fields is read into 
memory at the disk transfer address. A value is 
returned in the AL register as follows: 

OOH Read completed successfully. 


OIH No data available in file. 


02H Not enough room in DTA to read one 

record; read cancelled. 

03H End-of-file mark encountered. A partial 
record was read and padded with zeros. 

22B 	 Random write. Prior to invoking this 1,2,3,4 
function, DS:DX must point to the segment: 
offset address of an opened file control block 
(FCB). The current block (offset OCH) and 
current record (offset 20H) fields of the FCB 
must be set to agree with the relative record 
field (offset 2IH). 
When the function is called, the record 

addressed by these fields is written from the 

disk transfer address to the file specified in 

the FCB. A value is returned in the AL register 

as follows: 


OOH Write completed successfully. 

01H Disk full. 

02H Not enough room in DTA to write one 


record; write cancelled. 

23B 	 File size. Prior to invoking this function, 1, 2, 3, 4 
DS:DX is set to point to the segment: offset 
address of an unopened file control block 
(FCB). The record size field (offset OEH) of the 
FCB must also be set prior to calling this 
function. When the function is called, MS-DOS 
searches the current directory of the drive 
specified in the FCB for a file that matches the 
filename in the FCB. If a match is found, the 
relative record size field (offset 21H) is set to 
the number of records in the file, and a value 
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MS-DOS Implemented 
Function Description in Versions 

23H (cont'd) of OOH is returned in the AL register. A value of 
FFH is returned in AL if no match is found. 

24H Set random recordfield. Prior to invoking 1,2,3,4 
this function, DS:DX must point to the 
segment: offset address of an opened file 
control block (FCB). This function sets the 
relative record field (offset 21 H) of the FCB to 
point to the record indicated by the 
combination of the current block (offset 
OCH) and current record (offset 20H) fields. 

2 SH Set interrupt vector. This function is used to 1, 2, 3, 4 
set the memory location that receives control 
when a specific interrupt is invoked. Prior to 
invoking this function, DS:DX is set to point to 
the segment: offset address of the first byte in 
the interrupt handling routine, and AL contains 
the number of the specified interrupt. 

26H Create a new program segmentprefix. 1,2, 3, 4 
Prior to invoking this function, OX contains 
the segment address of what will be a new 
program segment. When the function is 
called, the first 100H bytes of the current 
program segment are copied into the first 
100H memory locations of the new program 
segment. Offset 06H in the new segment is 
updated to contain the size of the new 
program segment. The addresses for the 
termination, Ctrl-Break, and critical error 
routines are stored in the new program 
segment beginning at offset OAH. Programs 
written to run under MS-DOS 2.0 and 
subsequent versions should use function 4BH 
instead of this function. 

27H Random block read. This function is used 1,2,3,4 
to read a block of records from a file. Prior to 
invoking the function, DS:DX must point to 
the segment: offset address of an opened file 
control block (FCB). CX must contain the 
number of records to be read. The size of 
each record must be stored in the record size 
field (offset OEH) of the FCB. The read starts 
with the record specified in the relative 
record field (offset 21H) of the FCB. The 
records are read into memory at the disk 
transfer address (DTA). A value is returned in 
the AL register as follows: 
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MS-DOS 
Function 

27H (cont'd) 

28H 


29H 


Implemented 
Description in Versions 

OOH 	 Read completed successfully. 
OlH 	 End-of-file mark encountered; no data 

in record. 
02H 	 Not enough room in DTA to read one 

record; read cancelled. 
03H 	 End-of-file mark encountered. A partial 

record was read and padded with zeros. 

MS-DOS function lAH is used to set the DTA. 

MS-DOS function 2FH returns the current 

DTA. 


Random bloc" write. This function is used 1,2,3,4 

to write a block of records to a file. Prior to 

invoking the function, DS:DX must point to 

the segment: offset address of an opened file 

control block (FCB). CX must contain the 

number of records to be written. The size of 

each record must be stored in the record size 

field (offset OEH) of the FCB. The write starts 

with the record specified in the relative record 

field (offset 21H) of the FCB. The data written 

is located at the disk transfer address (DTA). If 

CX equals zero on entry, no records are 

written, but the file size stored in the disk 

directory is adjusted according to the number 

of records specified by the relative record field. 

A value is returned in the AL register as follows: 


OOH Write completed successfully. 

OlH Disk full. No records written. 

02H Not enough room in DTA to hold one 


record; write cancelled. 
03H 	 End-of-file mark encountered. A 

partial record was read and padded 
with zeros. 

MS-DOS function lAH is used to set the DTA. 
MS-DOS function 2FH returns the current 
DTA. 

Parsefilename. This function is used to 1,2,3,4 
parse the information contained in a 
command line of the form "d: filename.ext" 
so that the information can be stored in a file 
control block (FCB). Prior to invoking this 
function, DS:SI points to the segment: offset 
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MS-DOS 
Function 

29H (cont'd) 

2AB 

2BH 

Implemented 
Description in Versions 

address of the command line, and ES:DI 
points to the segment: offset address of what 
will be an unopened FCB. Parsing is 
controlled by the status of the first 4 bits in 
the AL register: 

If bit 0= 1, then any leading separator 
characters (see following text) are ignored. 


If bit 0=0, then parsing stops if a leading 

separator character is encountered. 

If bit 1 = 1, then the drive number in the 

FCB is not changed if the command line 

does not contain a drive number. 


If bit 1=0, then the drive number in the 

FCB is set to OOH if the command line does 

not contain a drive number. 

If bit 2 = 1, then the filename in the FCB is 

not changed if the command line does not 

contain a filename. 


If bit 2=0, then the filename in the FCB is 

set to eight blank characters if the 

command line does not contain a filename. 


If bit 3 = 1, then the extension in the FCB is 

not changed if the command line does not 

contain an extension. 


If bit 3=0, then the extension in the FCB is 

set to three blank characters if the 

command line does not contain an 

extension. 


Filename separators are: . ; : = + SPACE and 
TAB. AL returns a value of OlH if either "?" or 
" ." appears in the filename or extension. AL 
returns FFH if the drive number is invalid. 
ES:DI returns the address of the first byte of 
the FCB. DS:DI points to the first character 
following the command line that was parsed. 
Get date. This function returns the current 1,2,3,4 
date stored by MS-DOS. The CX register 
returns the year. DH returns the month 
(1 =January, 2=February, etc.). DL returns the 
day of the month. AL returns the day of the 
week (0= Sunday, 1 = Monday, etc.). 
Set date. This function sets the current date 1,2,3,4 
stored by MS-DOS. Prior to invoking the 
function, the CX register stores the year, DH 
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MS-DOS 
Fqnction Description 

Implemented 
in Versions 

2BH (cont'd) stores the month (1 =January, 2=February, 
etc.), and DL stores the day of the month. 
When the function is called, AL returns a 
value of OOH if the date entered was valid. AL 
returns a value of FFH and the function is 
cancelled if an invalid date is entered. 

On machines with permanent clocks, the 
MS-DOS 3.3 and subsequent implementations 
of function 2BH resets the permanent clock's 
date. Unfortunately, PC-DOS 3.3 sets only 
permanent clocks whose memory address is 
the same as IBM's clock. 2BH has no effect on 
clocks with a different address. 

2CH Get time. This function returns the current 1,2,3,4 
time stored by MS-DOS. On return, the CH 
register stores the hours, CL has the minutes, 
DH has the seconds, and DL has the 
hundredths of a second. 

2DH Set time. This function sets the current time 1,2,3,4 
stored by MS-DOS. Prior to invoking this 
function, the CH, CL, DH, and DL registers 
are set, using the format described for 
function 2CH. AL returns a value of OOH if 
the time entered was valid; otherwise, the 
function is cancelled and AL returns FFH. 

On machines with permanent clocks, the 
MS-DOS 3.3 and subsequent implementations 
of function 2DH resets the permanent clock's 
time. Unfortunately, PC-DOS 3.3 sets only 
permanent clocks whose memory address is 
the same as IBM's clock. 2DH has no effect 
on clocks with a different address. 

2EH Set/reset verify switch. Prior to invoking 1,2,3,4 
this function, the AL register must contain 
either OOH (verify off) or OlH (verify on). 
Each disk write is checked for accuracy when 
verify is on. The current state of the verify 
switch can be determined by using MS-DOS 
function 54H. 

2FH Get DTA. This function returns the segment: 2,3,4 
offset address of the current disk transfer 
address (DTA) in ES:BX. 

30H Get DOS version number. On return, this 2,3,4 
function stores the major MS-DOS version 
number in the AL register and the minor 
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30H (cont'd) 

31 H 

32H 

338 

348 


Implemented 
Description in Versions 

version number in the AH register. It can be 
assumed that a pre-2.00 version of MS-DOS is 
being used if AL returns a value of zero. 

1erminate lind stay resiMnt (Ksep 2, 3, 4 
process). This function terminates execution 
of a program and keeps the program resident in 
memory. Prior to invoking the function, the AL 
register contains an exit code, and the DX 
register stores the number of paragraphs (16­
byte blocks) of memory to be kept by the 
program. MS-DOS allocates this memory to the 
program; it will not be used for other purposes 
unless it is deallocated. There is no 64-Kbyte 
limit on the amount of memory that may be 
kept by the terminating program (compare 
with int 27H). The exit code passed in AL is 
retrievable with MS-DOS function 4DH. 

Reserved for use by MS-DOS (see appendix B). 

Ctrt-Break cbeck or set. MS-DOS maintains a 2,3,4 
Ctrl-Break flag that determines when the 
operating system checks to see if Ctrl-Break has 
been pressed. If the flag is set, checking occurs 
each time an MS-DOS function is called. If the 
flag is not set, checking occurs only when 
input or output is requested. The AL and DL 
registers control this function. On entry: 

AL=OOH The function checks the current 
Ctrl-Break state. 

AL=OIH The function sets the Ctrl-Break 
state. If DL=O, state is set off. If 
DL= 1, state is set on. 

On return: 

DL=OOH Ctrl-Break state is off. 
DL=01H Ctrl-Break state is on. 
AL=FFH Invalid value in AL on entry. 

The MS-DOS 4 version of this function can 
also be used to obtain the identification 
number of the drive used to boot the 
operating system. Prior to the call, the value 
in AH is set to 5. On return, DL contains the 
boot drive's id number (1 =A, 2=B, etc.). 

Reserved for use by MS-DOS (see appendix B). 
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35H 

36H 

37H 

38H 

Implemented 
Description in Versions 

Get interrupt vector. This function is used 2, 3, 4 

to obtain the memory address of an interrupt 

handling routine. Prior to invoking this 

function, the interrupt number is placed in 

the AL register. The function returns the 

interrupt's segment: offset address in ES:BX. 


Get disk free space. This function is used 2, 3, 4 

to obtain disk information. A drive number 

(O=default, 1 =A, etc.) is placed in DL prior 

to invoking the function. Information is 

returned as follows: 


BX The number of available clusters on the 

drive. 


DX The total number of clusters on the 

drive. 


CX The number of bytes per sector. 

AX The number of sectors per cluster. AX 


will store FFFFH on return if an invalid 
drive was specified on entry. 

Reserved for use by MS-DOS (see appendix B). 

Retrieve or set country dependent 2,3,4 

information. Country dependent 

information includes specifications for a date 

format, a currency symbol, and a decimal 

separator. Countries are specified by a 

country code, which is typically the 

international telephone prefix for the country. 

Country dependent information may be 

retrieved with the MS-DOS 2.X 

implementation of this function. Country 

dependent information may be retrieved or 

set with MS-DOS 3.X and subsequent 

implementations. 


Information is retrieved as follows: The AL 

register contains the code of the desired 

country. If AL is set to zero, the information 

for the current country is retrieved. The MS­

DOS 2.X implementation of this function can 

specify country codes only in the range 

0-255. In MS-DOS 3.X and subsequent 


. versions, if a value of FFH is placed in AL, a 
16-bit country code can be specified in BX. 
DS:DX is set to point to a memory buffer that 
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38H (cont'd) 

Description 

will store the returned information. The 
format of the returned information in MS­
DOS 2.X is as follows: 

Offset 	 Value 

0-01 	 Date/time format. A value of 00 
specifies the USA standard 
(hh:mm:ss mm/dd/yy). A value of 01 
specifies the European standard 
(hh:mm:ss dd/mm/yy). A value of 02 
specifies the Japanese standard 
(hh:mm:ss dd/mm/yy). 

2 ASCII code for currency symbol. 

3 Byte of zero. 

4 ASCII code for thousands separator. 

5 Byte of zero. 

6 ASCII code for decimal separator. 

7 Byte of zero. 

8-31 Reserved by MS-DOS. 


The format for the information returned in 

the MS-DOS 3.X and subsequent 

implementations is as follows: 


Offset 	 Value 


0-1 	 Date format. A value of 00 specifies 
the USA standard (mm/dd/yy), 01 
specifies the European standard 
(dd/mm/yy) , and 02 specifies the 
Japanese standard (yy/mm/dd). 

2-5 	 Null terminated currency symbol 
string. 

7 ASCII code for thousands separator. 
8 Byte of 00. 
9 ASCII code for decimal separator. 
10 Byte of 00. 
11 ASCII code for date separator. 
12 Byte of 00. 
13 ASCII code for time separator. 
14 Byte of 00. 
15 Currency format. Bit 1 equals the 

number of spaces between the 
currency symbol and the value. Bit 0 
equals zero if the currency precedes 
the value. Bit 1 equals 1 if the 
symbol follows the value. 

in Versions 
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38H (cont'd) 

39H 

3AH 

Description 

16 	 Number of digits after decimal in 
currency. 

17 	 Time format. Bit 1 equals zero if 12­
hour format. Bit 1 equals 1 if a 24­
hour format. 

18-21 	 Case map call address (see following 
text). 

22 ASCII code for data list separator. 
23 Byte of 00. 
24-33 Reserved by MS-DOS. 

The case map call address is the segment: 
offset address of a procedure that converts 
lowercase characters to uppercase. The 
function is used to set country information 
by placing a value of FFFFH in DX prior to 
the call. The function sets the carry flag and 
returns a value of 02 in AX if the country 
code is not valid. 
Create a subdirectory. Prior to invoking 
this function, DS:DX points to the segment: 
offset address of an ASCII string that will be 
the path specifier of the new subdirectory. 
The string is terminated with a byte of zero. 
The function sets the carry flag upon return if 
an error occurs. The AX register contains 
information about any errors: 

AX=03H 	 The path specifier was not valid 
or was not terminated with a byte 
of zero. 

AX=05H 	 No room in parent directory for 
new subdirectory, the 
subdirectory already exists, or a 
reserved device name was used in 
the path specifier. 

Remove a subdirectory. Prior to invoking 
this function, DS:DX points to the segment: 
offset address of an ASCII string that is the 
path specifier of the subdirectory to be 
deleted. The string must be terminated by a 
byte of zero. A subdirectory must be empty 
before it can be deleted. This function cannot 
be used to remove the current directory. The 
function sets the carry flag if an error occurs. 

in Versions 

2,3,4 

2,3,4 
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3AH (cont'd) 

3BH 

3CH 

Implemented 
Description in Versions 

The AX register contains information about 
any errors: 

AX=03H 	 The path specifier was not valid, 
was not found, or was not 
terminated with a byte of zero. 

AX=05H 	 The specified subdirectory was 
not empty, was not a directory, or 
was the root directory. 

AX=16H 	 The specified subdirectory is the 
current directory. 

Cbange current directory. Prior to 2, 3, 4 
invoking this function, DS:DX points to the 
segment: offset address of an ASCII string that 
is the path specifier of a subdirectory. The 
string must be terminated with a byte of zero. 
The function makes the specified 
subdirectory the current directory. The 
function returns a value of 03H in the AX 
register if the ASCII string is not a valid path 
specifier or if the string is not terminated with 
a byte of zero. 

MS-DOS functions 3CH through 46H allow 
you to utilize disk files without the necessity 
of a file control block. When these functions 
are used, MS-DOS uses a file handle to keep 
track of files. A file handle is a hexadecimal 
number that MS-DOS places in the AX 
register when a file is created (function 3CH) 
or opened (function 3DH). The following 
handles are predefined by MS-DOS for 
peripheral devices. Devices do not have to be 
opened before reading or writing: 

OOH Standard input device. 
OlH Standard output device. 
02H Standard error device. 
03H Standard auxiliary device. 
04H Standard printer device. 

Create a file. Prior to invoking this 2,3,4 
function, DS:DX points to the segment: offset 
of an ASCII string that specifies a drive, path, 
and filename for a file to be created. The 
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3CH (cont'd) 

3DH 


Description 

string must be terminated with a byte of zero. 
The attribute code for the file to be created is 
placed in the CX register (see function 43H). 
If the carry flag is not set on return from this 
function, the AX register contains the file 
handle. If the specified file did not previously 
exist, it is created in the appropriate directory. 
If the file did previously exist, it is truncated 
to a length of zero. The carry flag is set on 
return if an error occurred in execution of the 
function. AX contains information about any 
errors: 

AX=03H The path specified was not valid. 
AX=04H The file was created, but there 

are no file handles available. 
AX=05H CX specified a directory or 

volume id attribute, or a 
directory previously existed with 
the same name. 

open a file. Prior to invoking this function, 
DS:DX points to the segment: offset of an 
ASCII string that specifies a drive, path, and 
filename of the file to be opened. The string 
must be terminated with a byte of zero. AL 
contains an access code that determines the 
manner in which the file is opened. 
In MS-DOS 2.X, only the first two bits of AL 
are Significant; the other bits should be set to 
zero. 

Bit Setting Access Mode 

00 read-only 
01 write-only 
02 read and write 

In MS-DOS 3.X and 4.X, other bits are used to 
determine the type of access to the file that 
other processes and other network users will 
have: 

bit 7 = 0 if file is to be inherited by 
any child processes. 

= 1 if file is private to parent. 

Implemented 
in Versions 

2,3,4 
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3DH (cont'd) 

3EH 

Implemented 
Description in Versions 

bits 4-6 = 000 if network processes are 
denied access. 

= 001 if read/write access is 
denied to network processes. 

= 010 if write access is denied to 
network processes. 

= 011 if read access is denied to 
network users. 

= 100 if full access is allowed to 
network users 

bit 3 Reserved (should equal 0). 

bits 0-2 = 000 if read access for owner 
process. 

- 001 if write access for owner 
process. 

- 010 if read/write access for 
owner process. 

If the carry flag is clear on return, then AX 
contains the file handle. Any subsequent 
reference to the file is through the 16-bit file 
handle. On return, the file's read/write 
pointer is set to the file's first byte and the 
file's record size is set to 1 byte. 

If an error occurs in execution of the 
function, on return the carry flag will be set 
and the AX register will contain one of the 
following error codes: 

01 Function number invalid (file-sharing 
required). 

02 File not found. 
03 Path not found. 
04 Too many files open; no handle 

available. 
05 Access denied. 

OCH Access code invalid. 

Close a file bandle. Prior to invoking this 2,3,4 
function, the BX register contains a file 
handle that was returned from functions 
3CH, 3DH, or 45H. The corresponding file is 
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3EH (cont'd) 	 closed upon return ifthe carry flag is not set. 
The function flushes all internal buffers. If an 
invalid file handle was specified, the carry 
flag is set and a value of 06H is placed in the 
AX register on return. 

3FH 	 Readfrom afile or device. Prior to 2,3,4 
invoking this function, BX contains a file 
handle and DS:DX contains the segment: 
offset address of a buffer in memory. The 
number of bytes to be read are stored in the 
ex register. When the function is called, the 
specified number of bytes are read into the 
memory buffer. If the carry flag is not set on 
return, the AX register contains the number 
of bytes read. If the carry flag has been set, 
AX stores an error code: 

AX=05H 	 The file handle passed in BX was 
opened in a mode that does not 
allow reading. 

Ax=o6H 	 The file handle passed is not 
open. 

40H 	 Write to a file or device. Prior to invoking 2,3,4 
this function, BX contains a file handle and 
DS:DX contains the segment: offset address 
of a buffer in memory. The number of bytes 
to be written are stored in the ex register. 
When the function is called, the specified 
number of bytes are written from the 
memory buffer. If the carry flag is not set on 
return, the AX register contains the number 
of bytes actually written. If the carry flag has 
been set, AX stores an error code: 

AX=05H 	 The file handle passed in BX was 
opened in a mode that does not 
allow Writing. 

AX=06H 	 The file handle passed is not 
open. 

Note: If on entry ex stores a value of OOH, 
function 40H will set the file's size tQ 
correspond to the current position of the 
file's read/write pointer. 
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41H 	 Delete a directory entry. Prior to invoking 2, 3, 4 
this function, DS:DX points to the segment: 
offset of an ASCII string that specifies a drive, 
path, and filename of a directory entry to be 
deleted. The string must be terminated with a 
byte of zero. The entry has been deleted if 
the carry flag is not set on return. The AX 
register stores an error code if the carry flag 
has been set: 

AX=02H 	 File not found. 

AX=OSH 	 Access denied. 

42H 	 Movefile pointer. MS-DOS establishes a 2,3,4 
"read/write pointer" for each created or 
opened file by using functions 3CH and 3DH. 
When a file is created (or opened), the file 
pointer is set to the first byte in the file. Each 
time a read or write is made to the file, the 
file pointer advances according to the 
number of bytes in the read or write. 
Function 42H is used to move a file's read/ 
write pointer without making a read or write. 
Prior to invoking this function, the distance 
the pointer will be moved is stored as a 4-byte 
number in the CX and DX registers. The 
most-significant bytes are stored in CX. The 
file handle is stored in the BX register. The AL 
register is set to a value that determines the 
way in which the pointer is moved: 

AL=OOH 	 The pointer is moved CX:DX 
bytes from the beginning of the 
file. 

AL=01H 	 The pointer is moved to its 
current location plus CX:DX. 

AL=02H 	 The pointer is moved to the end 
of the file plus CX:DX. 

If the carry flag is not set on return, the new 
pointer location is stored as a 4-byte number 
in the DX and AX registers. The most­
significant bytes are in DX. If the carry flag is 
set on return, AX contains an error code: 
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Implemented 
Description in Versions 

AL=OlH The number passed in AL on 
entry is not valid. 

AL=o6H The handle passed in BX is not 
open. 

Cbangefile's attribute. A file's attribute is 2,3,4 
determined by the bit pattern stored in the 
eleventh byte of the file's directory entry: 

Bit File Attribute If Bit Set (Equals 1) 

o 	 Read-only file. Any attempt to write to 

such a file will generate an error. 


1 Hidden file. Such a file is not listed 

during a standard directory search. 


2 	 System file. These files are used to boot 

MS-DOS and perform many other 

system operations. 


3 	 Volume label. The filename and 

filename extension in this directory 

entry form the disk's volume id label. 

Each disk may have only one file with 

this attribute, and the file must be 

located in the disk's root directory. 


4 	 Subdirectory. Files with this attribute are 

subdirectories. 


5 Archive. This bit is set if a file has been 

modified but not copied by BACKUP 


Function 43H is used to change a file's 
attribute. Prior to invoking this function, 
DS:DX is set to point to the segment: offset 
address of an ASCII string that forms a file's 
path and filename. The string must be 
terminated by a byte of zero. AL must be set 
to OOH or OlH: 

AL=OlH 	 Prior to entry, CX is set to the 
byte value of the desired 
attribute. Calling the function 
changes the attribute of the file 
specified by the string at DS:DX. 

AL=OOH 	 Calling the function returns the 
byte value of the current 
attribute. 
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43H (cont'd) 

44H 


Description 
Implemented 

in Versions 

An error condition exists if the carry flag is set 
on return. Error information is returned in the 
AL register: 

AL=OlH The entry value of AL was not 
OOHor OlH. 

AL=03H The rue specified was not valid, or 
the ASCII string was not 
terminated with a byte of zero. 

AL=05H 	 An attempt was made to modify 
the attribute of a directory or 
volume id label. 

YO controlfor devices (IOCTL). This 2, 3, 4 
function is used to send information to, and 
receive information from, input/output control 
channels. The function is also used to determine 
the input/output status of peripheral devices. A 
device (or rue) is specified by placing a rue 
handle in the BX register. File handles OOOOH 
through 0004H are reserved by MS-DOS for 
specific peripheral devices (see the list in 
function 3BH). 
Function 44H is divided into 16 subfunctions. 
A subfunction is selected by placing a value of 
OOH-OFH in AL prior to calling the function. 

If an error is encountered, upon return the 
carry flag will be set and AL will contain one 
of the following error codes: 

AL=01H Invalid subfunction number, or 
Ctrl bit was set to zero. 

AL=04H No handle available. 

AL=05H Access denied. 

AL=o6H Invalid handle. 

AL=ODH Invalid data. 

AL=OFH Invalid drive number. 

Device Information Subfunctions 
(OOH and OlH) 

AL=OOH 	 Get device channel information. 
This subfunction returns 
information in the DX register 

548 



A-Interrupts and Function Calls 

MS-DOS 
Function Description 

44H (cont'd) 

AL=01H 

Implemented 
in Versions 

that describes a device control 
channel. The device channel is 
specified by the file handle 
placed in BX. The interpretation 
of the value returned in OX is 
described in figure A-I. 

Set device information. This 
subfunction is used to set the 
device information of a control 
channel. The channel is 
determined by the file handle 
placed in BX. The information 
set is determined by a value 
placed in OX prior to calling the 
function. 

Control String Subfunctions 
(02H through 05H) 

These four subfunctions are used to receive 
command strings from, or send command 
strings to, a device. 

AL=02H 

AL=03H 

AL=04H 

AL=05H 

Read string from device. Prior 
to invoking this subfunction, AL 
is set to 02H, a file handle is 
placed in BX, OS:OX points to a 
buffer that will receive the read, 
and ex stores the number of 
bytes to be read. 

Write string to a device. Prior to 
invoking this subfunction, AL is 
set to 03H, a file handle is 
placed in BX, OS:OX points to a 
buffer that contains the string to 
be written, and ex stores the 
number of bytes to be written. 

Read string from a disk drive. 
This subfunction is identical to 
02H except that a disk drive 
number (OOH=default, OlH=A, 
etc.) is placed in BL prior to 
calling the subfunction. 

Write string to a disk drive. This 
subfunction is identical to 03H 
except that a disk drive number 
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Bit 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

I I I I I 
R C 	 I E R R I I I I 
E T 	 5 0 A E 5 5 5 5 
5 R 	 0 F S C N CReserved W C 

L 	 E L U 0 I 
V K L T N 

I I I I I 

ISDEV= I if channel is a device. ISDEV= 0 if channel is a disk file. 

If ISDEV = 1, then: 

EOF = 1 if end of file on input. 

RAW = 1 if operating in binary mode (no check for Ctrl-Z). 

RAW = o if operating in ASCII mode (checks for Ctrl-Z as end-of-file 


mark). 
ISCLK - 1 if the device is the clock device. 
ISNUL = 1 if the device is the null device. 
ISCOT = 1 if the device is the console output. 
ISCIN = 1 if the device is the console input. 
CTRL = 1 if the device can process command strings. This bit cannot 

be set with function 44H. 

CTRL = o if the device cannot process command strings. 


If ISDEV = 0, then: 

EOF = o if the channel has been written. 

Bits 0-5 represent the channel's block device number (O=A, 1 =B, etc.). 

Figure A-I. Channel information sent (when AL=OOH) and received 
(when AL= IH) is determined by the bit pattern of the 2 bytes in 

the OX register. 
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44H (cont'd) 	 (OOH=default, 01H=A, etc.) is 
placed in BL prior to calling the 
subfunction. 

Input/Output Status Subfunctions 
(06H and 07H) 

These two subfunctions allow you to see if a 
device or a file is ready for input or output. 

AL=06H 	 Get input status. Prior to 
invoking this subfunction, 06H 
is placed in AL and a file handle 
is placed in BX. When the file 
handle represents a device, the 
subfunction will return FFH in 
the AL register if the device is 
ready for input; OOH is returned 
if the device is not ready. When 
the handle in BX represents a 
file, the subfunction will return 
FFH in AL until the end of the 
file has been reached, at which 
point OOH is returned. 

AL=07H 	 Get output status. This 
subfunction is identical to 06H 
except that it checks output 
status instead of input status. 

Other Subfunctions 

AL=08H 	 Test to see if block device has 
changeable media. The function 
returns zero in AX if the media is 
removable, one if the media is 
fixed. This subfunction is 
implemented in MS-DOS 3.0 and 
subsequent versions. 

AL=09H 	 Test to see if a drive is local or is 
remotely located on a network. 
For local drives, the attribute 
word from the drive's device 
header is returned in DX. For 
remote drives, bit 12 in DX is 
set on return. This subfunction 
is implemented in MS-DOS 3.1 
and subsequent versions. 
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448 (cont'd) AL=OAH Test to see if a file handle is local 
or remote. For local handles, the 
device header's attribute word is 
returned in DX. For remote 
handles, bit 15 in DX is set upon 
return. This subfunction is 
implemented in MS-DOS 3.1 and 
subsequent versions. 

AL=OBH Change sharing retry count. 
This subfunction is used to reset 
the length of delay between 
retries and to set the number of 
retries that can be attempted in 
carrying out file-sharing 
operations. Prior to calling this 
subfunction, CX contains the 
number of delay loops (the 
length of the pause), and DX 
contains the number of retries. 
The default is delay loops = 1, 
retries = 3. This sub function is 
implemented in MS-DOS 3.0 
and subsequent versions. 

AL=OCH Change code page used by 
device. This subfunction is used 
to assign a different code page 
to a peripheral device. This 
sub function is implemented in 
MS-DOS 3.3 and 4.X. 

AL=ODH Generic IOCTL request. This 
subfunction is used to perform 
the following tasks: 

Get peripheral device 
parameters. 

Set peripheral device parameters. 

Read a track on a logical device. 

Write a track to a logical device. 

Format a logical device. 

For details on the use of this 
subfunction, refer to the 
MS-DOS 3.2 (or subsequent) 
technical reference manual. 

AL=OEH Get last logical drive used. This 
subfunction is used to 
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448 (cont'd) 

AL=OFH 


Implemented 
in Versions 

determine if a block device has 
more than one logical device 
assigned to it. On call, BL 
contains the block devices drive 
number (0 = default, 1 = A, 
etc.). On return, AL contains 0 if 
there is only one logical device 
assigned to the block device; 
otherwise AL contains the drive 
number of the last logical drive 
letter that used the block 
device. This subfunction is 
implemented in MS-DOS 3.2 
and subsequent versions. The 
discussion of subfunction OFH 
illustrates how subfunction OEH 
might be used. 

Assign logical device. This 
function is used to assign a 
logical device to a block device 
that is supporting more than 
one logical device. Prior to 
calling, BL contains the drive 
number of the logical drive to 
be assigned (1 = A, 2 = B, etc.). 

As an example, consider a 
system with one floppy disk 
drive. The single drive will be 
supporting logical drives A and 
B. Only one logical drive is 
assigned to the disk drive at a 
time. IfA is assigned to the 
drive, and MS-DOS needs to 
access B, MS-DOS will display 
the prompt: Insert di skette 
for drive B: and strike any 
key when ready_ 

An application program can use 
subfunction OFH, in conjunction 
with subfunction OEH, to 
suppress this prompt. The 
following assembly language 
code illustrates this: 
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448 (cont'd) 

458 

468 

Implemented 
Description in Versions 

iinsert this code prior to accessing drive B 

iGet LogicaL drive 
mov ah,44h iMS-DOS function 44h 
mov aL,Oeh iSubfunction Oeh 
mov bL,1 iDrive A 
int 21h iCaLL MS-DOS 
cmp aL ,2 iB aLready assigned? 
je exit iIf yes, exit 

iSet LogicaL drive 
mov ah,44h iMS-DOS function 44h 
mov a L ,Ofh iSubfunction Ofh 
mov bL ,2 iLogicaL drive B 
int 21 iCaLL MS-DOS 

exit: 

Both subfunctions OEH and OFH 
set the carry flag and place an 
error code in AL if an error is 
encountered. 

Duplicate a file bandle. Prior to invoking 2,3,4 
this function, BX contains a file handle. On 
return, AX contains a second file handle for 
the same file. Both file handles use the 
original file pointer; moving the pointer using 
one handle will move the pointer for the 
other handle. The carry flag is set on return if 
an error was encountered. AX contains 
information about any errors: 

AX=04H No free file handles available. 
AX=o6H The handle passed in BX is not 

currently open. 
Force a duplicate ofa bandle. This 2,3,4 
function is used to assign a specific file 
handle to an open file. Prior to invoking this 
function, BX contains a file handle and ex 
contains a second file handle. On return, the 
ex file handle will refer to the same file as the 
BX handle. If the ex handle initially 
referenced another file, that file is first closed. 
On return, both file handles use the original 
file pointer; moving the pointer using one 
handle will move the pointer for the other 
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Function 

468 (cont'd) 

478 

488 

498 

Description 

handle. The carry flag is set on return if an 
error was encountered. AX contains 
information about any errors: 

AX=04H No free file handles available. 
AX=06H The handle passed in BX is not 

currently open. 

Get current directory. Prior to invoking 
this function, DS:SI is set to point to the 
segment: offset address of a 64-byte block of 
memory and DL contains a drive number 
(OOH=default, OlH=A, etc.). On return, the 
memory block will contain an ASCII string 
that is the path specifier of the drive 
designated by DL. The string will not contain 
the drive letter and will not begin with a 
backslash. The string will terminate with a 
byte of zero. The carry flag is set on return if 
an invalid drive was specified. 

Allocate memory. This function is used to 
allocate a block of memory to a process. On 
entry, BX contains the number of paragraphs 
(a paragraph is 16 contiguous bytes of 
memory) to be allocated. On return, AX 
contains the segment address of the allocated 
memory block. The carry flag is set on return 
if an error was encountered. AX contains 
information about any errors: 

AX=07H 	 Memory control blocks 
destroyed. 

AX=08H Allocation failed due to 
insufficent memory. BX contains 
the largest block of memory 
available for allocation. 

Free allocated memory. On entry, ES 
contains the segment address of a memory 
block that has been allocated with function 
48H. Function 49H returns the memory 
block to the system pool. The carry flag is set 
on return if an error was encountered. AX 
contains information about any errors: 

AX=07H 	 Memory control blocks 
destroyed. 

Implemented 
in Versions 

2,3,4 

2,3,4 

2,3,4 

2,3,4 
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49H (cont'd) 

4AH 

4BH 


Description 

AX=09H 	 The block passed in ES was not 
allocated with function 48H. 

Modify allocated memory bloclls. On 
entry, ES contains the segment address of an 
allocated block of memory and BX contains 
the number of paragraphs of memory to be 
contained in the modified block (a paragraph 
is 16 contiguous bytes). When the function is 
called, the specified block is adjusted to the 
size specified in BX. The carry flag is set on 
return if an error was encountered. AX 
contains information about any errors: 

AX=07H 	 Memory control blocks 
destroyed. 

AX=08H 	 Modification failed due to 
insufficent memory. BX contains 
the largest block of memory 
available for allocation. 

AX=09H 	 The block passed in ES was not 
allocated with function 48H. 

Load and execute a program. Through 
the use of this function, a program can load 
and execute another program. The original 
program is called the parentj the program 
that is loaded and executed is called the child. 
MS-DOS commands can be executed from 
within a program by calling function 4BH and 
specifying COMMAND.COM (the MS-DOS 
command processor) as the child. 

Prior to invoking this function, a "function 
value" is placed in the AL register: 

AL=OOH 	 Load and execute a program. 
MS-DOS will construct a 
program segment prefix for the 
child, load the program, and 
execute it. MS-DOS sets the 
child's terminate and Ctrl-Break 
addresses to the instruction in 
the parent that follows the 
function 4BH call. Register 
contents are not preserved by 
this function. 

AL=03H 	 Load overlay. MS-DOS does not 
construct a program segment 

Implemented 
in Versions 

2,3,4 

2,3,4 
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MS-DOS 
Function 

4BH (cont'd) 

Implemented 
Description in Versions 

prefix. The child is loaded at a 
specified memory location but 
not executed. Control returns 
immediately to the parent. 

Prior to invoking this function, DS:DX points 
to the segment: offset address of an ASCII 
string that contains the drive, path, and 
filename of the file to be loaded (the child). 
The string must terminate with a byte of zero. 

The third and final requirement prior to 
calling this function is that ES:BX must point 
to the segment: offset address of a memory 
block that contains information required by 
the function. There is one format for the 
block used with the execute function 
(AL=OOH) and another format for the block 
used with the overlay function (AL=03H). In 
either case, the block must be set up prior to 
calling the function. The memory block 
formats are presented in tables A-I and A-2. 

When the parent first receives control, MS­
DOS allocates all available memory to it. 
Before a child can be loaded with function 
4BH, some memory must be deallocated with 
MS-DOS function 4AH. When this function is 
invoked, MS-DOS uses the loader portion of 
COMMAND.COM to load the child. The 
loader is located in the transient portion of 
the command processor, which is stored in 
the high end of memory. 

The carry flag is set by this function if an 
error is encountered. The AX register 
contains information about any errors: 

AX=OIH The number passed in AL was 
not 01 H or 03H. 

AX=02H The file specified by DS:DX was 
invalid or not found. 

AX=05H Access denied. 
AX=08H There is not enough memory 

available to load the child 
process. 

AX=OAH The environment passed was 
larger than 32K bytes. 
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4BH (cont'd) AX=OBH The file pointed to by DS:DX 
contains inconsistent 
information. 

Th.ble A-I. Load and Execute Memory Block (AL=OOH) 

Address 


ES:BX 


ES:BX+2 

Parameter 

A 2-byte word that forms the segment address of the 
"environment" passed to the child. The address is stored 
with the least-significant byte first. The child will inherit 
the parent's environment if a value of zero is stored at this 
address. 
The environment is a series of ASCII strings that are 
referenced by MS-DOS. The environment always contains a 
string that begins "COMSPEC=" followed by the path to 
COMMAND.COM. MS-DOS references the COMSPEC 
string when it needs to locate the command processor. 
Other strings located in the environment include any 
statements entered with the MS-DOS commands PATH and 
PROMPT. Each string in the environment is terminated 
with a byte of zero. The final string in the environment is 
terminated with 2 bytes of zero. The environment is 
limited to 32 Kbytes in size. MS-DOS stores the segment 
address of a program's environment at offset 2CH in the 
program segment prefix. 
A 4-byte double-word pointer to the segment: offset 
address of a command line. The offset address is stored at 
ES:BX+2 (least-significant byte) and ES:BX+3 
(most-significant byte). The segment address is stored at 
ES:BX+4 (least-significant byte) and ES:BX+5 
(most-significant byte). The command line will be copied 
to offset 80H in the child's program segment prefix (psp). 
The 128 bytes beginning at offset 80H in the psp form the 
"unformatted parameter area." This is the location that MS­
DOS commands examine for any information on a 
command line following the command's name. If the 
command edlin sample.txt is entered, MS-DOS loads 
EDLIN. EDLIN would then find the string "OB 205341 4D 
50 4C 45 2E 54 58 54 OD" beginning at offset 80H in the 
psp. The first byte in this string tells MS-DOS the number 
of characters in the command line. The first character in 
the command line is a blank (20H). The remaining bytes 
are the ASCII values of the characters in the string 
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Address 

ES:BX+6 

ES:BX+lO 

Table A-I. (cont'd) 

Parameter 

"sample.txt" . The string terminates with a carriage return 
(ODH). 

A 4-byte double-word pointer to the segment: offset 
address of a file control block. The offset address is stored 
at ES:BX+6 (least-significant byte) and ES:BX+7 
(most-significant byte). The segment address is stored at 
ES:BX+8 (least-significant byte) and ES:BX+9 
(most-significant byte). The file control block will be 
copied to offset 5CH in the child's psp. 
A 4-byte double-word pointer to the segment: offset 
address of a file control block. The offset address is stored 
at ES:BX + 10 (least-significant byte) and ES:BX + II 
(most-significant byte). The segment address is stored at 
ES:BX+12 (least-significant byte) and ES:BX+13 
(most-significant byte). The file control block will be 
copied to offset 6CH in the child's psp. 
Offsets 5CH and 6CH in a program's psp are the starting 
addresses of 12-byte "formatted parameter areas." File 
specifiers contained in the command line at offset 80H are 
"parsed" and placed in the formatted parameter areas. 
(Refer to the discussion of MS-DOS function 29H for 
information on parsing.) 

Thble A-2. Overlay Memory Block (AL=03H) 

Address 


ES:BX 


ES:BX+2 

MS-DOS 

Function 


4CH 

Parameter 

A 2-byte word that contains the segment address at which 
the child will be loaded. The address is stored with the 
least-significant byte first. 

A 2-byte word that stores the factor used to modify the 
memory addresses of any relocatable items in the child. 
The factor is stored with the least-significant byte first. 

Implemented 
Description in Versions 

Terminate a process. This function is used 
to terminate a process passing a return code 
in the AL register. The return code can be 
read with an IF ERRORLEVEL within a batch 

2, 3, 4 
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4CH (cont'd) 	 file or by MS-DOS function 4DH. All files are 
closed by this function. 

4DH 	 Retrieve tbe return code ofa cbild 2,3,4 
process. This function retrieves a return 
code previously set by a child process. (See 
the function 4BH for a discussion of parent 
and child processes.) The function returns 
the return code set by the child in the AL 
register. The AH register is set according to 
the manner in which the child process was 
terminated: 

AH=OOH Normal termination. 
AH=OIH 1erminated by Ctrl-Break. 
AH=02H Terminated by a critical error. 
AH=03H Terminate and stay resident. 

4EH 	 Findfirst matcbingfile. This function is 2,3,4 
used to search a directory for a filename 
matching one that is specified. The specified 
filename may contain the wildcard characters 
"?" and "*". Prior to invoking this function, 
DS:DX is set to point to the segment: offset 
address of an ASCII string containing the 
drive specifier, path specifier, and filename of 
the specified file. The string must terminate 
with a byte of zero. An attribute for the file is 
specified in the CX register (see function 
43H). If the function finds a matching file, the 
current disk transfer address (DTA) is filled as 
follows: 

Offset Value 

OOH-14H Reserved by MS-DOS for use by 
MS-DOS function 4FH. 

15H Attribute of file found. 
16H-17H File's time stamp. 
18H-19H File's date stamp. 
IAH-IBH File's size (low word). 
ICH-IDH File's size (high word). 
IEH-2AH Name and extension of file 

found, followed by a byte of 
zero. 

The carry flag is set upon return if any errors 
are encountered. AX contains information 
about any errors: 
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MS-DOS 
Function 

4EH (cont'd) 

4FH 

50H-53H 

54H 

55H 
56H 

57H 

Implemented 
Description in Versions 

AX=02H 	 The string specified by DS:DX 
was not valid or was not 
terminated with a byte of zero. 

AX= 12H 	 No matching files found. 

Find next matcbing file. This function is 2,3,4 
used to find subsequent matching files after 
function 4EH has been used to find the first 
match. 

Prior to invoking the function, the current 
DTA must contain the information returned 
by function 4EH. Function 4FH returns any 
matching files in the manner described for 
function 4EH. The carry flag is set on return 
if no subsequent matches are found. 
Reserved for use by MS-DOS (see appendix 
B). 

Get verify state. This function returns OOH 2,3,4 
in the AL register if the verify state is off, 01 H 
in AL if the verify state is on. The verify state 
can be set with MS-DOS function 2EH. 
Reserved for use by MS-DOS. 

Rename afile. Prior to invoking this 2,3,4 
function, DS:DX points to the segment: offset 
address of an ASCII string that contains the 
drive specifier, path specifier, and name of a 
file to be renamed. ES:DI points to an ASCII 
string that contains the new path specifier 
and filename. Both strings must terminate 
with a byte of zero. This function cannot be 
used to change the drive specifier. The carry 
flag is set if an error occurs on execution. The 
error code is returned in the AX register: 

AX=02H File not found. 
AX=03H Path not found. 
AX=05H Access denied. 
AX=l1H Not same device. 

Get/set afile's time and date stamp. 2,3,4 
Prior to invoking this function, BX contains a 
valid file handle. If AL=OOH on entry, then 
the file's date stamp is returned in DX and the 
file's time stamp is returned in CX. If AL=OlH 
on entry, the file's date stamp is set to the 
value in DX and the file's time stamp is set to 
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MS-DOS 
Function 

57H (cont'd) 

58H 


Description 

the value in CX. A file must be closed before 
a new time/date stamp can be stored. 

The time and date stamps are passed using 
the format described in function 38H. The 
high-order byte is stored in DL (or CL), and 
the low-order byte is stored in DH (or CH). 

The carry flag is set if an error occurs. The 
error code is passed in AX: 

AX=01H The entry value of AL was not 
OOH or OlH. 

AX=06H The file handle passed in BX is 
not open. 

Get or set allocation strategy. When a 
program requests that a block of memory be 
allocated to it (via function 48H), MS-DOS 
must search memory to find a block to 
allocate. There are three "strategies" that MS­
DOS can use in selecting a memory block to 
allocate: 

1. 	 Firstfit-beginning at the low end of 
memory, search until a large enough block 
is found. Allocate that block. 

2. 	 Bestfit-beginning at the low end of 
memory, search all of memory, keeping 
track of each block that is large enough. 
Allocate the block that is closest in size to 
the allocation request. 

3. 	Last fit-beginning at the high end of 
memory, search until a large enough block 
is found. Allocate that block. 

Function 58H allows a program to determine 
what the current allocation startegy is and to 
set the allocation strategy. To get the 
allocation strategy, place OOH in AL. The 
strategy code is returned in AX. To set the 
allocation strategy, place 01 H in AL and one 
of the strategy codes in BX. 

Strategy Codes 

OOH First fit 
O1H Best fit 
02H Last fit 

Implemented 
in Versions 

3,4 
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58H (cont'd) 	 The function sets the carry flag if an error 
occurs. An error code of OIH is returned in 
AX if the function code sent is not valid. 

59H 	 Get extended error information. 3, 4 
Function S9H is used to obtain extended 
information on an error. The error must have 
occurred on an immediately preceding call to 
int 24H or to one of MS-DOS functions 
2FH-62H. The BX register must be set to OOH 
prior to calling function S9H. 

On return, function S9H places in AX the 
MS-DOS error code for the preceding error 
(the int 24H error codes and the MS-DOS 
function error codes are listed at the 
beginning of this appendix). Function S9H 
also returns three types of information: (1) An 
error class is returned in BH. The error class 
contains some descriptive information about 
the nature of the error (see the following list). 
(2) A recommended action is returned in BL. 
The recommended action (see the following 
list) can be used by the program in attempting 
to recover from the error. (3) An error locus is 
returned in CH. The error locus (see the 
following list) describes the type of hardware 
that may have been involved in the error. 

BH = Error Class 

OlH 	 Out of resource (such as storage). 
02H 	 1emporary situation (such as locked 

file), which should be expected to 
end. 

03H Authorization problem. 

04H Internal software error. 

OSH Hardware failure. 

06H System software problem. 

07H Application program error. 

08H File not found. 

09H Invalid file type. 

OAH File interlocked. 

OBH Wrong disk in drive or bad disk. 

OCH Other error. 


BL = Recommended Action 

01 H 	 Retry; then prompt user to select 
ignore or abort. 
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59U (cont'd) 	 02H Retry with delay between tries; then 
prompt user to ignore or abort. 

03H Get correct information from user. 
04H Abort program in as timely a manner 

as possible (close files, release locks, 
etc.). 

05H Abort immediately; system is probably 
corrupted. 

06H Ignore error. 
07H Retry after user intervention. 

CB = Error Locus 

OlB Unknown. 

02H Block device. 

03H Network related. 

04H Serial device. 

05H Memory related. 


5AH 	 Create a temporary file. This function 3,4 
will create a file with a unique name in a 
specified directory. The function is useful for 
word processors and other programs that use 
temporary scratch files. 

Prior to calling this function, DS:DX points to 
the segment: offset address of a path specifier 
string. The string must end with a backslash 
(\) followed by a byte of zero. On return from 
the function, DS:DX points to the file 
specifier for the new file. The file specifier 
will end with a byte of zero. The carry flag is 
set if an error occurs. AX holds any error 
code. 

AX Error 

03H Path not found. 

05H Access denied. 


5HU 	 Create newfile. Prior to calling this 3,4 
function, DS:DX contains a pointer to an 
ASCII file specifier and CX contains a file 
attribute code. On return, AX contains a file 
handle that is used to access the new file. 
This function is identical to function 3CH, 
with the exception that the function call will 
fail if the named file already exists. The carry 
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5HH (cont'd) 	 flag is set and AX contains an error code if an 
error occurs. 

AX Error 

03H Path not found. 

04H No handle available. 

OSH Access denied. 

SOH File exists. 


5eH 	 LoclllUnlock file access. This function is 3,4 
used to temporarily gain exclusive access to a 
portion of a file. In a network environment, 
data may be unreliable if simultaneous access 
to files is not controlled, thus the need for file 
locking. 

A file is locked by placing OOH in Al prior to 

the call. Also prior to the call, the handle for 

the file to be locked is placed in BX, the high-

order offset of the region to lock in CX, the 

low-order offset of the lock region in DX, the 

high-order of the length of the region to be 

locked in SI, and the low-order of the length 

to be locked in DI. On return, the carry flag is 

set and AX contains an error code if an error 

occurred. IBM and Microsoft recommend a 

call to function S9H if an error occurs. 


AX Error 


OIH Function code not valid. 

06H Handle not valid. 

2lH Allor part of region already locked. 


A locked portion of a file is unlocked with 

the same procedure as that described for 

locking, with the exception that AH is set to 

01 H prior to the call. Any region that is 

locked must be unlocked, or unpredictable 

results will ensue. 


SDH 	 Reserved for use by MS-DOS (see appendix 
B). 

SEOOH 	 Get macbine name. This function is used 3,4 
only on computers running IBM PC Net or 
Microsoft Networks. Prior to the call, AX is 
set to SEOOH and DS:DX points to a memory 
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MS-DOS 

Function 


SEOOH 
(cont'd) 

SE02H 

SE03H 

Description 

buffer that will store the computer's network 
name. 

On return from the call: DS:DX points to a 
character string that stores the computer's 
name; the string is terminated with a byte of 
zero; CH is set to zero if the computer's name 
is not defined; and CL returns the NETBIOS 
name number if CH is nonzero. 
The carry flag is set and AX contains an error 
code if an error occurs. 

AX Error 

01 H Function code not valid. 

Set printer setup. This function is used 
only on computers running IBM PC Net or 
Microsoft Networks. It is used to send a 
control string to a network printer. Once a 
network user invokes this command for a 
particular printer on the network, each file 
that the user subsequently sends to the 
printer is preceded by the same control 
string. This allows different users on the 
network, using the same printer, to each have 
their own control strings. 

Prior to calling this function: AX is set to 
5E02H, BX is set to the index number in the 
redirection list of the desired printer (see 
function 5F03), CX is set to the length of the 
control string, and DS:SI points to the control 
string. On return, the carry flag is set and AX 
contains an error code if an error occurred. 

AX Error 

01 H Function code not valid. 

Get printer setup. This function is used 
only on computers running IBM PC Net or 
Microsoft Networks. It returns the printer 
control string sent with function 5302H. 
Prior to issuing the call, AX is set to 5E03H, 
BX is set to the index number in the 
redirection list (see function 5F03) of the 
desired printer, and ES:DI points to a buffer 
that will store the control string. Maximum 

Implemented 
in Versions 

3,4 

3,4 
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Function 


5E03H 

(cont'd) 


5F02H 


Description 

length of the control string is 64 bytes. On 
return, CX contains the length of the control 
string and ES:DI points to the control string. 

On return, the carry flag is set and AX 
contains an error code if an error occurred. 

AX Error 

01 H Function code not valid. 

Get redirection list. This function is used 
only on computers running IBM PC Net or 
Microsoft Networks. It provides access to the 
network's system redirection list (see function 
5F03H). Each entry in the list is indexed; the 
first entry is index entry zero. 

Prior to calling this function, AX is set to 
5F02H, BX is set to a redirection list index 
number, DS:SI points to a 128-byte buffer that 
will store the local device name, and ES:DI 
points to a 128-byte buffer that will store the 
device's network name. 

On return, the following conditions exist: 

The zero bit in BH is set to zero if the device 
is valid. The zero bit is set to 1 if the device is 
not valid. 

BL is set to 03H if the device is a printer, to 
04H if the device is a disk drive. 

CX contains the parameter value that was 
stored using function 5F03. The contents of 
DX and BP are destroyed. 

DS:SI points to a string that is the device's 
local name. The string ends with a byte of 
zero. 

ES:DI points to a string that is the device's 
network name. The string ends with a byte of 
zero. 

On return, the carry flag is set and AX 
contains an error code if an error occurred. 

AX Error 

01 H Function code not valid. 
12H No more files. 

Implemented 
in Versions 

3,4 
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5F03 

5F04H 

Implemented 
Description in Versions 

Redirect device. This function is used only 3,4 
on computers running IBM PC Net or 
Microsoft Networks. It establishes an 
association between a local device name and 
a network name. The list of associations is 
called the redirection list. The redirection list 
is indexed. The first local name/network 
name pair on the redirection list is at index 
value zero. The redirection list is used by 
functions 5E02H, 5E03H, 5F02H, and 5F04H. 
Prior to calling this function, the following 
holds: 

AX is set to 5F03H. 

BL is set to 03H if the device is a printer, to 

04H if the device is a disk drive. 


CX is set to a parameter that will also be 
stored in the redirection list. 

DS:SI points to a string containing the 

device's local name. The string ends in a 

byte of zero. 

ES:DI points to three strings, each 

separated by a byte of zero. The first string 

contains the device's network name. The 

second string contains a network path 

specifier. Network path specifiers must start 

with two backslashes (\ \). The third string 

is a network password that must be 

followed by a byte of zero. On return, the 

carry flag is clear if the function has 

executed successfully. The carry flag is set 

and AX contains an error code if an error 

occurred. 


AX 	 Error 

OlH 	 Function code not valid, string in 
wrong format, or device already 
redirected. 

03H 	 Path not found. 
05H 	 Access denied. 
08H 	 Insufficient memory. 

Cancel redirection. This function is used 3,4 
only on computers running IBM PC Net or 
Microsoft Networks. It removes an entry from 
the redirection list (see function 5F03H). 
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5F04H 	 Prior to calling this function, AX contains 
(cont'd) 	 5F04H and DS:SI points to a string that 

contains either a local device name or a 
network path specifier (which must begin 
with" \ \ "). The string must be followed with 
a byte of zero. If a network path specifier is 
used, this function will close the connection 
between the local machine and the network. 

On return, the carry flag is set and AX 
contains an error code if an error occurred. 

AX Error 

OlH Function code not valid or string not 
valid. 

OFH Redirection paused on server. 

62H 	 Getprogram segmentprefix. This 3,4 
function allows a program to locate its 
program segment prefix (psp). Prior to calling 
the function, AH stores 62H. On return, BX 
contains the segment address of the 
program's psp. 

63H 	 Get lead byte table. This function obtains 2.25 
the system table of valid byte ranges for 
extended characters, sets the interim console 
flag, and gets the interim console flag. This 
function is implemented in MS-DOS 2.25 
only. It is not supported by any other 
versions of MS-DOS. 

Prior to issuing a call, AH contains 63H, AL is 
set to: 

OOH If getting address of lead byte table. 
OlH If setting or clearing interim console 

flag. 
02H If getting value of interim console flag. 

If AL = OlH, then DL = OlH if setting the 
flag, DL = OOH if clearing the flag. 

On return, if getting the address of the lead 
byte table, DS:SI points to the table. If getting 
the value of the interim console flag, DL is set 
to the value of the flag. 

65H 	 Get global code page. 3.3,4 
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MS-DOS 

Function 


66H 

67H 

68H 

6CH 

Implemented 
Description in Versions 

Set global code page. 	 3.3,4 

Set handle count.As described in chapter 11, 3.3,4 
20 bytes in the psp are used to store file 
handles. This sets a limit of 20 on the number 
of files a process can have open at a time. This 
function can be used to override this limit. 

Prior to calling the function, BX contains the 
desired number of file handles. On return, 
the carry flag is clear if the function 
succeeded. The carry flag is set and AX 
contains an error code if an error was 
encountered. This function is implemented in 
MS-DOS 3.3 and 4.X. DOS allocates a block 
of memory to store the new file handle table. 
The amount of memory allocated is rounded 
up to the nearest paragraph boundary. In 
addition, one paragraph of memory (16 bytes) 
is allocated to serve as a memory control 
block (see chapter 11). 

Two bugs have been reported with the PC­
DOS implementation of function 67H: 

1. 	 When an even number of file handles is 
requested, MS-DOS allocates an additional 
64 Kbytes for the handle table. 

2. 	 When the value set in BX approaches 
FFFFH, MS-DOS attempts to allocate more 
memory than exists. This can cause the 
system to hang. 

IBM is aware of these bugs, but Big Blue has 
announced no correction will be 
implemented until the next release of MS­
DOS. 

Commit file. This function flushes all 3.3,4 
buffers associated with a file handle and 
updates the file's directory information. Prior 
to calling the function, BX contains the file 
handle. On return, the carry flag is cleared if 
the function succeeded. The carry flag is set 
and AX contains an error code if an error was 
encountered. This function is implemented in 
MS-DOS 3.3 and 4.x. 
Extended open/create. This function, first 4 
implemented in MS-DOS 4, provides 
extended control over the processes of file 
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MS-DOS 
Function Description 

6CH (cont'd) 	 creation and file opening. Prior to the call, 
ex contains the attribute of the new file. This 
value is ignored if an existing file is being 
opened. 

The action of the function is controlled by 
the setting of bit fields in the BX and DX 
registers, which occurs before the call is 
made. 

BX Register 
Bit Field Value/Action 

0-2 o = open/create for reading 
only 

1 = open/create for writing 
only 

2 = open/create for reading 
and writing 

3 Reserved 
4-6 o= deny all sharing access 

1 = deny read/write sharing 
access 

2 = deny write sharing access 
3 = deny read sharing access 
4 = allow all sharing access 

7 o = child processes inherit file 
handle 

1 = child processes do not 
inherit file handle 

8-12 Reserved 

13 0= int 24H enabled 
1 = int 24H disabled 

14 o = disable file commit 
(function 68H) 

1 = enable file commit 
15 Reserved 

DX Register 
Bit Field Value/Action 

0-3 	 o = return error if file exists 
1 = open file if it exists 
2 = open file and truncate if it 

exists 

4-7 o= return an error if file not 


found 

1 =create file if file not found 

Implemented 
in Versions 

571 



Part 4-Appendixes 

MS-DOS 
Function Description 

6CH (cont'd) The function will disable the critical error 
handler (int 24H) for any I/O involving the 
handle returned from the call, if bit 13 in BX 
is set to 1. This allows the program issuing the 
I/O request to handle any critical error that 
may occur. If a critical error occurs during 
I/O, the carry flag is set, and AX contains an 
error code on return. 
Bit 14 of BX is used to enable or disable file 
commit, which is discussed above under 
function 68H. 
If the call was successful, function 6CH places 
a file handle in AX. ex is set to 1 if a file was 
opened, 2 if a file was created and opened, 
and 3 if an existing file was replaced and 
opened. AX contains an error code if an error 
was encountered on the call. 

Implemented 
in Versions 
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B 

Some Undocumented 

Features of MS-DOS 


The term "undocumented feature" is applied to those interrupts and func­
tion calls that are utilized by MS-DOS, but whose use is not publicly sanc­
tioned by Microsoft or IBM. Undocumented features are usually discovered 
by programmers scrutinizing the unassembled machine code that makes up 
MS-DOS. 

There are two potential risks when using undocumented features. 
First, since there is no official description of what the feature does or how 
it does it, unpleasant surprises are always a possibility. Fortunately, the 
features presented here have been used by enough programmers for a 
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long enough time that their behavior seems to be reasonably well under­
stood. 

The second potential risk is that Microsoft and IBM are not compelled 
to support the undocumented features in future versions ofMS-DOS. In fact, 
for precisely this reason, the two companies have repeatedly warned pro­
grammers about using undocumented features. 

Programmers must consider these risks whenever the use of undocu­
mented features is being considered. Microsoft has published the MS-DOS 
Encyclopedia, which describes many of the undocumented features dis­
cussed here. However, the features remain officially "undocumented" and 
not fully supported by Microsoft or IBM. 

Undocumented Interrupts 

Interrupt 	 Description 

288 	 The MS-DOS scheduler. Interrupt 28H is generated by 
MS-DOS to signal that DOS may be carefully reentered. (See 
chapter 13 for details.) The default handler for int 28H is 
simply an "iret" instruction. The interrupt appears to exist 
solely to provide TSRs with a safe access to MS-DOS. 

298 	 Character output. This interrupt sends a character to the 
display device. The character is sent through ANSI.SYS if 
ANSI.SYS is installed. Int 29H is much faster than MS-DOS 
functions 2 and 9. Like these two functions, int 29H 
advances the cursor after a character is displayed. This 
makes it easier to use than int lOH. It would be interesting to 
see if int 29H can be used safely within a TSR. Best guess is 
that it could be used safely. 
If int 29H is used to sound the speaker (AL = 7), additional 
output with int 29H is suppressed while the speaker is 
sounding. 

Undocumented Functions 

Undocumented functions are called just like documented functions are. 
The function number is placed in AH, other registers are set as required, and 
interrupt 21H is called. Function IFH is implemented in all versions ofMS­
DOS. Functions 32H through 53H are implemented in 2.X and later ver­
sions. Function 5DH is implemented in version 3.X and 4.X. 
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MS-DOS 

Function 


IFH 

32H 

34H 

37H 

Description 


This function is almost the same as function 32H, 

described next. The difference is that the table is 

accessed for the default drive. The format of the table is 

slightly different under MS-DOS LX. 

Getpointer to drive parameter table. On the call, 

DL contains a drive number (O=default, 1 =A, etc.). On 

return, if AL is set to 00, the drive exists, and DS:BX 

points to the drive's parameter table. AL returns a value 

of FFH if the drive does not exist. 

The format of the drive parameter table is as follows 

(offsets are in hexadecimal): 


Offset Function 


00 Drive (0 = A, 1 = B, etc.). 

01 Unit within drive (0, 1,2, etc.). 

02-03 Bytes per sector. 

04 Sectors per cluster minus 1. 

05 Number of times to left-shift (multiply by 


2) bytes per sector to obtain bytes per 
cluster. 

06-07 Number of boot sectors. 
08 Number of FAT copies. 
09-0A Number of root directory entries. 
OB-OC Number of first sector containing data. 
OD-OE Total number of clusters minus 1. 
OF Number of sectors used by FAT. 
lO-l1 Number of first sector in directory. 
12-15 Offset and segment address of device 

driver's header. 
16 Media descriptor byte (see chapter 14). 
17 00 if the disk has been accessed. 
18-1B Offset and segment address of the next 

drive parameter table; set to FFFF FFFFH if 
last block in the chain. 

Get address to INDOS flag. On return, the flag's 
address is stored in ES:BX. Refer to chapter 13 for 
details. 

Get/set switcbar. The switch character separates a 
command flag from the rest of the command. The 
default switch character is "/". To get the current switch 
character, set AL to 00. On return, the ASCII byte value 
for the current switch character will be in DL. To set the 
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MS-DOS 
Function 

37H (cont'd) 

4BH 

50H 

51H 

52H 

Description 

switch character, place a value of 01 in AL, and the byte 
value for the desired switch character in DL. 

In MS-DOS 2.X, function 37H can also be used to set or 
get the "forced \DEV\ flag". If the flag is set, device 
names must be preceded by "\DEV\". If the flag is 
clear, \DEV\ is optional. The flag is read with a value of 
02 in AL. On return, DL equals 00 (flag set) or 01 (flag 
clear). The flag is set by calling the function with AL 
equal to 03 and DL equal to 00. Clear the flag with AL 
equal to 3 and DL equal to 1. 

Load program; do not execute. This undocumented 
subfunction of function 4B is used by DEBUG when it 
loads a program. On the call, AL contains a value of 01 
and ES:BX points to a parameter block with the same 
format as that used by function 4BH, subfunction 0 (see 
appendix A). On return, the loaded program SS, Sp, CS, 
and IP values are stored at ES:[BX+OEH]. 

Set current process id. Prior to the call, BX stores a 
process id number. The function designates that 
process to be current. 
A program's id is the segment address of the program's 
psp. MS-DOS stores the id of the currently executing 
program in an internal variable called the current 
process id. 
This function is important in TSRs that use file handles 
(see chapter 13). 

Get current process id. On return, BX stores the 
current process id. This function is used, in 
conjunction with function 50H, in TSRs that use file 
handles. Function 51H is almost identical to function 
62H. The only differences are that 51H is implemented 
in Iv,lS-DOS 2.X and function 62H is documented. 
Return pointer to Hinvars". On return, ES:BX 
points to invars. Invars is a table of pointers used by 
MS-DOS. The name "invars" is a wholly unofficial one 
that is widely used (just like "INDOS"). 
The value at ES:BX is a pointer to the drive parameter 
block for drive A. The value at ES:[BX-2] is the 
location of MS-DOS' first memory control block (mcb). 
Chapter 11 presents a discussion in which function 52H 
is used to locate the mcb chain. 
The device drive header for the NULL device is located 
at ES:[BX+22H]. This is the first header in the system's 
chain of device driver headers. The first 4 bytes of the 
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Function 

528 (cont'd) 

5D8 

B-Undocumented Features ofMS-DOS 

Description 

header form a pointer to the next header in the chain. 
Refer to chapter 14 for details on the structure of device 
driver headers. 

Generate drive parameter table. On the call, DS:SI 
contains the address of a bios parameter block (BPB) 
and ES:BP points to the area that will hold the drive 
parameter table (see function 32H). Refer to chapter 14 
for a discussion of BPBs. 

Critical error information. This function has 
several subfunctions. Subfunctions are selected by 
placing a subfunction number in AL prior to the call. 

Subfunction 06H returns the address of the critical flag 
in DS:SI. The use of this subfunction is demonstrated in 
chapter 13. Subfunction OAH sets extended error 
information. Prior to the call, DS:DX points to three 
words of error data. Extended error information is 
retrieved with function 59H. Subfunction OAH can be 
used in TSRs that need to preserve and then restore the 
error information that existed when the TSR was called. 
Refer to the description of function 59H in appendix A 
for further discussion of extended error information. 
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c 

Practical Batch Files 


This appendix will show you how to create a menu and five batch files that 
combine many of the principles discussed in this book. The material pre­
sented here will provide you with ideas for customizing MS-DOS to suit 
your own needs. It also will demonstrate to you the convenience and flexi­
bility offered by MS-DOS batch files. 

The batch files given here require MS-DOS 2.00 or later versions. Since 
these batch files will be used during booting, you will need to store them on 
a diskette that has been formatted with the MS-DOS system files. The disk­
ette must also contain the MS-DOS files SORT.EXE, MORE.COM, 
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TREE.COM, and CHKDSK.COM because these files will be utilized by the 
batch files. The menu and batch files will require approximately 3,000 bytes 
of disk storage space. (Please refer to chapter 4 for a discussion of MS-DOS 
batch files and to chapters 3 and 6 for a discussion of the commands used in 
these batch files.) 

Before creating the batch files, we will use DEBUG to create a menu for 
controlling the batch files. Enter the DEBUG commands as they appear in 
the program listings. (DEBUG is discussed in chapter 15.) Note that the pro­
gram listings assume that the root directory of drive C is used to boot 
MS-DOS. 

C>debug 
-e 100 ba 
-e 14f ba 
-f 101 14e 20 
-m 100 14f 150 
-m 100 19f 1AO 
-m 100 23f 240 
-m 100 37f 380 
-m 100 32f 600 
-e 100 e9 
-e 14f bb 
-f 101 14e cd 
-e 240 cc 
-e 28f b9 
-f 241 28e cd 
-e 7eO e8 
-e 82f be 
-f 7e1 82e cd 
-e 16f "SAMPLE BATCH FILES" 
-e 1e6 "from" 
-e 210 "MS-DOS BIBLE" 
-e 383 "1. SORT DIRECTORY ALPHABETICALLY (specify drive)" 
-e 423 "2. SORT DIRECTORY BY DATE (specify drive)" 
-e 4c3 "3. REPORT STATUS OF DISK (specify drive)" 
-e 563 "4. EXIT BA TCH FILES AND RETURN TO MS-DOS" 
-rex 
ex 0000 
:730 
-n batmenu.txt 
-w 
Writing 0730 bytes 
-q 

You have just used DEBUG to create a file named "batmenu.txt". This 
file will serve as a menu for the batch files you are about to create. You can 
see what the menu looks like by entering the command type batmenu.txt. 
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Now you are ready to create the batch files themselves by using the 
command"copy con: [filename]". (See the discussion ofCOPY in Part 3 for 
details.) The first batch file is named AUTOEXEC.BAT and will be used to set 
the date and time and then display the menu when MS-DOS is booted: 

C>copy con: autoexec.bat 
echo off 
cLs 
date 
time 
cLs 
type batmenu.txt 
prompt ENTER A NUMBER (follow 1, 2, or 3 with a drive Letter) $g
"z <-you enter Ctrl-Z 

1 File(s) copied 

The next batch file is called" l.bat" and uses the MS-DOS filter SORT to 
alphabetically sort a disk's directory entries according to filenames. The 
batch file then uses the filter MORE to display one full screen of the sorted 
directory at a time: 

C>copy con:1.bat 
echo off 
cLs 
prompt $n$g 
echo SORTING DIRECTORY ALPHABETICALLY••• STANDBY 
di r %1: :sort :more 
pause 
echo off 
cLs 
type batmenu.txt 
prompt ENTER A NUMBER (foLLow 1,2, or 3 with a drive Letter) $g 
"z 

1 File(s) copied 

Batch file "2.bat" sorts directory entries by their date stamp. This is 
accomplished by sorting the directory entries according to the character in 
column 24 of each entry. The sorted directory is then displayed one screen 
at a time. This technique requires that all of the date stamps be for the same 
year. It will not work with different years; for example, 6-12-88 would be 
listed ahead of 12-14-86. 

C>copy con: 2.bat 
echo off 
cis 
prompt $n$g 
echo SORTING DIRECTORY BY DATE••• STANDBY 

581 



Part 4-Appendixes 

dir X1: :sort/+24: more 
pause 
echo off 
cis 
type batmenu.txt 
prompt ENTER A NUMBER (follow 1, 2, or 3 with a drive letter) $g 
"'z 

1 Fi Le(s) copied 

Batch file "3.bat" uses the MS-DOS command CHKDSK to check a 
disk's status. This batch file also uses the command TREE, along with the 
filter MORE, to display information about the disk's directory and file struc­
ture. The information is listed one screen at a time: 

C>copy con: 3.bat 
echo off 
cls 
prompt $n$g 
echo STATUS OF DISK IN DRIVE %1 
echo ************************** 
vol X1: 
chkdsk %1: 
pause 
cis 
echo STRUCTURE OF DIRECTORIES AND FILES OF DISK IN DRIVE X1 
echo ****************************************************** 
tree %1: :more 
echo off 
pause 
cis 
type batmenu.txt 
prompt ENTER A NUMBER (follow 1, 2 or 3 with a drive letter> $g 
"'z 

1 Fi Le(s) copied 

Batch file "4.bat" removes the menu from the screen and displays the 
standard MS-DOS system prompt. Any MS-DOS command may be entered 
once the standard prompt has been displayed: 

C>copy con: 4.bat 

echo off 

prompt $n$g 

cis 

"'z 

1 FiLe(s) copied 
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Our final batch file will display the menu whenever we enter the word 
"menu"; 

C>copy con: menu. bat 
echo off 
cLs 
type batmenu.txt 
prompt ENTER A NUMBER (foLLow 1, 2 or 3 with a drive Letter> $g 

"z 
1 File(s) copied 

Having created the menu and the five batch files, you are ready to go. 
Type menu (or reboot your system) to display the menu. Now simply enter a 
number to select a batch file for execution. You may specify a drive for selec­
tions 1 through 3. For example, you might enter 1 B to get an alphabetical 
listing of the directory in drive B. The batch file selected will be executed on 
the default drive if you do not specify a drive letter. 
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