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APPENDIX E. DOS CONTROL BLOCKS
AND WORK AREAS
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DOS Memory Map

0000:0000 Interrupt vector table

0040:0000 ROM communication area

0050:0000 DOS communication area

0060:0000 IBMBIO.COM—DOS interface to ROM /O routines

00B1:0000 IBMDOS.COM—-DOS interrupt handlers, service
routines (INT 21 functions)

Directory buffer
Disk buffer

Drive parameter block/file allocation table (one
per drive)

XXXX:0000 | Resident portion of COMMAND.COM —Interrupt
handlers for interrupts X 22’ (terminate), X‘23’
(CTRL-BREAK), X“24’ (critical error), X227’
(terminate but stay resident), and code to reload
the transient portion.

XXXX:0000 | External command or utility—(.COM or EXE file)

XXXX:0000 | User stack for .COM files (256 bytes)

XXXX:0000 | Transient portion of COMMAND.COM—Command
interpreter, internal commands, external command
processor, batch processor.




Notes:

1. Memory map addresses are in segment:offset
format. For example, 0060:0000 is absolute
address X‘0600°.

2. The DOS Communication Area is used as
follows:

0050:0000 Print screen status flag store
0 Print screen not active or
successful print screen
operation

1 Print screen in progress

255 Error encountered during
print screen operation

0050:0004 Single-drive mode status byte

0 Diskette for drive A: was
last used

1 Diskette for drive B: was
last used

DOS Program Segment

E-2

When you enter an external command, the COMMAND
processor determines the lowest available address
(immediately after the resident portion of
COMMAND.COM) to use as the start of available
memory for the program invoked by the external
command. This area is called the Program Segment.



At offset O within the Program Segment, COMMAND
builds the Program Segment Prefix control block. (See
below.) COMMAND loads the program at offset X100’
and gives it control. (.EXE files can be loaded into high
memory just below the transient portion of
COMMAND.COM, but the Program Segment Prefix

will still be in low memory.)
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The program returns'to COMMAND by a jump to offset
0 in the Program Segment Prefix by issuing an INT 20,
or by issuing an INT 21 with register AH=0. (The
instruction INT 20 is the first item in the control block.)

Note: It is the responsibility of all programs to
ensure that the CS register contains the segment
address of the Program Segment Prefix when
terminating via any of these methods.

All three methods result in an INT 20 being issued,
which transfers control to the resident portion of
COMMAND.COM. It restores interrupt vectors X‘22’
and X23’ (terminate and CTRL-BREAK exit addresses)
from the values saved in the Program Segment Prefix

of the terminating program. Control is then given to the
terminate address. If this is a program returning to
COMMAND, control transfers to its transient portion.
If a batch file was in process, it is continued; otherwise,
COMMAND issues the system prompt -and waits for

the next command to be entered from the keyboard.
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When a program receives control, the following
conditions are in effect:

For all programs:

Disk transfer address (DTA) is set to X‘80’ (default
DTA in the Program Segment Prefix).

File control blocks at X‘5C’ and X‘6C’ are
formatted from the first two parameters entered
when the command was invoked.

Unformatted parameter area at X‘81’ contains all
the characters entered after the command name
(including leading and embedded delimiters), with
X80’ set to the number of characters.

Offset 6 (one word) contains the number of bytes
available in the segment. If the resident portion
of COMMAND.COM is within the segment, this
value is reduced by its size.

Register AX reflects the validity of drive specifiers

entered with the first two parameters as follows:

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

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

For .EXE programs:

DS and ES registers are set to point to the Program
Segment Prefix. (A diagram of the Program
Segment Prefix is provided in this section.)

CS, IP, SS, and SP registers are set to the values
passed by the linker.



For .COM programs:

. All four segment registers contain the segment
address of the Program Segment Prefix control
block.

° The Instruction Pointer (IP) is set to X100,

o  SP register is set to the end of‘the program’s
segment, or the bottom of the transient portion of
COMMAND.COM, whichever is lower. The
segment size at offset 6 is reduced by X100’ to
allow for a stack of that size.

° A word of zeros is placed on the top of the stack.

The Program Segment Prefix (with offsets in
hexadecimal) is formatted as follows.
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PROGRAM SEGMENT PREFIX
(offsets in hex)

0
.Total Long call to
INT X220’ | memory | Reserved | DOS function dis-
q size! patcher (5 bytes)?
Terminate address | ’CIRL-BREAK
‘{exit address
(IP, CS) (IP)
10
~ICTRL-BREAK
fexit address
(CS)

‘L \L
~~ YN
Reserved

5C

Formatted Parameter Area 1
formatted as standard unopened FCB

6C

80

Formatted Parameter Area 2
formatted as standard unopened FCB
(overlaid if FCB at X‘5C’ is opened)

L

7

Unformatted parameter area J

100

(default disk transfer area) T

1. Memory size is in segment (paragraph) form (for example,

X

‘1000’ would represent 64K).

2. The word at offset 6 contains the number of bytes
available in the segment.



}oolg [033u0) 1]

FILE CONTROL BLOCK
-7 f—_‘_:T_— _____________ T Tgep
|  XFF l Zeros JI Attribute | extension
0 S
Drive Filename (8 bytes) or Reserved device name Ftcalr;dard
8

Current Random record Random record
record number (low part) number (high part)

(Offsets are in decimal)

Unshaded areas must be filled in by the using program.

Shaded areas are filled in by DOS and must not be modified.




Standard File Control Block

The standard file control block (FCB) is defined as
follows, with the offsets in decimal:

Byte

0

1-8

9-11

12-13

14-15

Function
Drive number. For example,

Before open: 0 — default drive
1 — drive A
2 — drive B

After open: 1 — drive A
2 — drive B

A 0 is replaced by the actual drive number
during open.

Filename, left-justified with trailing blanks.
If a reserved device name is placed here (such
as LPT1), do not include the optional colon.

Filename extension, left-justified with trailing
blanks (can be all blanks).

Current block number relative to the
beginning of the file, starting with zero (set

to zero by the open function call). A block
consists of 128 records, each of the size
specified in the logical record size field. The
current block number is used with the current
record field (below) for sequential reads and
writes.

Logical record size in bytes. Set to X‘80’ by
the open function call. If this is not correct,
you must set the value because DOS uses it to
determine the proper locations in the file for
all disk reads and writes.



Byte Function

16-19 File size in bytes. In this 2-word field, the
first word is the low-order part of the size.

20-21 Date the file was created or last updated. The
mm/dd/yy are mapped in the bits as follows:
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< 21 > < 20
1514 13 12 11 1098 7 6 54 3
d

y y vy y vy y ymmmmd

where:

mm is 1-12
dd is 1-31
yy is0-119 (1980-2099)

22-31 Reserved for system use.

32 Current relative record number (0-127) within
the current block. (See above.) You must set
this field before doing sequential read/write
operations to the diskette. (This field is not
initialized by the open function call.)

33-36 Relative record number relative to the
beginning of the file, starting with zero. You
must set this field before doing random
read/write operations to the diskette. (This
field is not initialized by the open function
call.)

If the record size is less than 64 bytes, both
words are used. Otherwise, only the first
three bytes are used. Note that if you use the
File Control Block at X‘5C’ in the program
segment, the last byte of the FCB overlaps
the first byte of the unformatted parameter
area.



Notes:

1. Bytes 0-15 and 32-36 must be set by the
user program. Bytes 16-31 are set by DOS
and must not be changed by user programs.

2. All word fields are stored with the least
significant byte first. For example, a
record length of 128 is stored as X‘80’ at
offset 14, and X‘00’ at offset 15.

Extended File Control Block

The extended File Control Block is used to create or
search for files in the diskette directory that have

special attributes.

It adds a 7-byte prefix to the FCB, formatted as

follows:
Byte

FCB-7

FCB-6 to FCB-2

FCB-1

Function

Flag byte containing X‘FF’ to
indicate an extended FCB.

Reserved.

Attribute byte to include hidden files
(X*027) or system files (X‘04’) in
directory searches. IBMBIO.COM,
IBMDOS.COM, and BADTRACK are
considered system files. There are no
“hidden” files supplied on the DOS
diskette. This function is present to
allow applications to define their own
files as “hidden”, and thereby exclude
them from directory searches. This
prevents them from being accidentally
erased or overwritten by a COPY
command.



Any reference in the DOS Function Calls (refer to
Appendix D) to an FCB, whether opened or unopened,
may use either a normal or extended FCB. If using.an
extended FCB, the appropriate register should be set
to the first byte of the prefix, rather than the drive-
number field.
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APPENDIX F. EXE FILE STRUCTURE
AND LOADING

STXIGNTddV

The .EXE files produced by the Linker program consist
of two parts:

® control and relocation information
L the load module itself

The control and relocation information, which is
described below, is at the beginning of the file in an
area known as the header. The load module
immediately follows the header. The load module
begins on a sector boundary and is the memory image
of the module constructed by the linker.

The headeris formatted as follows:

Hex Offset Contents

00-01 X4D’, X‘5A’—This is the LINK program’s
signature to mark the file as a valid .EXE file.

02-03 Reserved for future use.

04-05 Size of the file in'512-byte increments (pages),

including the header.

06-07 Number of relocation table items that follow
the formatted portion of the header.

08-09 Size of the header in 16-byte increments
(paragraphs). This is used to locate the
beginning of the load module. in the file.




Hex Offset Contents:

0A-0B Reserved for future use.

0C-0D High/low loader switch. If O, the load module
is to be loaded into high memory. If X‘FFFF’,
the load module is to be loaded into low
memory.

OE-OF Offset of stack segment in load module (in
segment fornr).

10-11 Value to be in the SP register when the module
is given control.

12-13 Word checksum—sum of all the words in the
file, ignoring overflow.

14-15 Value to be in the IP register when the module
1 is given control.
16-17 Offset of code segment within ioad module
(in segment form).
18-19 Offset of the first relocation item within the
file.
1A Reserved for future use.

The relocation table follows the formatted area just
described. The relocation table is made up of a

variable number of relocation items. The number of
items is contained at offset 06-07. The relocation

item contains two fields—a 2-byte offset value,

followed by a 2-byte segment value. These two fields
contain the offset into the load module of a word which
requires modification before the module is given
control. This process is called relocation and is
accomplished as follows:




9]

A Program Segment Prefix is built following the
resident portion of the program that is performing
the load operation.

The formatted part of the header is read into
memory (its size is at offset 08-09).
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The load module size is determined by subtracting
the header size from the file size. Offsets 04-05
and 08-09 can be used for this calculation. Based
on the setting of the high/low loader switch, an
appropriate segment is determined to load the
load module. This segment is called the start
segment.

The load module is read into memory beginning
at the start segment.

The relocation table items are read into a work area
(one or more at a time).

Each relocation table item segment value is added
to the start segment value. This calculated
segment, in conjunction with the relocation item
offset value, points to a word in the load module
to which is added the start segment value. The
result is placed back into the word in the load
module.

Once all relocation items have been processed, the
SS and SP registers are set from the values in the
header and the start segment value is added to SS.
The ES and DS registers are set to the segment
address of the Program Segment Prefix. The start
segment value is added to the header CS register
value. The result, along with the header IP value,
is used to give the module control.






INDEX

Special Characters

. — period 4-7,4-16

-+—backspace key 2-14

& — LINK command
character 5-16

! — LINK command
character 5-16

$$$ — filename extension 4-5

* _ asterisk 2-20

* — EDLIN prompt 2-20, 4-4,
4-10

* — global filename
character 3-9

- (DEBUG prompt) 6-11
->key 2-16,2-23

/P option 5-11

/S option 3-46, C-5

% (percent sign) 3-17

? — global filename
character 3-9

# — pound sign 4-6

@ character 2-26

=equal sign 3-5

\ back slash 2-13,2-22

<« Enter key 2-10

A

A> prompt 2-5, 3-13
abort program B-7
absolute disk read D-5
absolute disk write D-6
absolute diskette sectors B-2
absolute sectors 6-43
absolute segment address 5-25
absolute track/sector,

calculate C+4, C-8

AC flag set condition 6-35
access, random B-6
adding hexadecimal
values 6-22
address—DEBUG
parameter 6-6
address terminate interrupt D-1
address, disk transfer 6-5
Advanced BASIC 2-12
AH register D-7
allocating diskette space B-6,
C-6
allocation table address D-15
allocation, diskette C-1
Alt key 2-4
ampersand—LINK command -
character 5-16,5-18
analyze
diskettes 3-38
the directory 3-19
the File Allocation
Table 3-19
angle brackets 5-18
Append Lines command 4-11,
4-34
architecture, 8088 B-1
ASCII characters 6-12
ASCII codes,
extended D-8
ASCII representation 6-5
ASCII values 6-8
Assembler 5-4
asterisk 2-20
EDLIN prompt 2-20, 4-4,
4-10
global filename
character 3-9

-7 1



Asynchronous Communications
Adapter B-1, D-9

attribute, byte E-10

attribute, file C-3

AUTOEXEC file B-4

AUTOEXEC.BAT file 2-7,
3-15, 3-27

Automatic Program
Execution 2-7

Automatic Response File 5-18

example of 5-19

AUX:—reserved device
name 3-8

Auxiliary Asynchronous
Communications Adapter B-1,
D-9

auxiliary carry flag 6-35

auxiliary input D-9

auxiliary output D-9

available functions, DOS B-5

AX register 6-4, D-4, D-8

B

back slash (\) 2-13,2-22, D-2

backing up diskettes 1-7

backspace key (=) 2-14

backup diskette 1-7, 3-33

backup file, edit 4-5

BADTRACK 3-29, 3-37,
3-38,C-5

BAK filename extension 4-5,
4-18, 4-26

BASIC Program Editor 2-15

BAT filename extension 3-14

batch file 2-7, 3-14, 3-43, 3-44,
3-47, 3-50

batch file processor B-4

batch processing 3-14

BIOS D-5

BIOS interface module B-1

block number, current E-8

block read, random D-16

block write, random D-16,
D-18

v A

blocking/deblocking,
data B-1
boot record program
B-1, B-2, C-1
boundary 5-6
paragraph 5-6
boundary, 16-byte 6-12
boundary, 8-byte 6-12
BP register 6-4, D-4
brackets, square 3-5
Break key 2-10
breakpoint 6-19
buffer, input 2-15
buffered keyboard input D-10
buffers, file D-1
built-in functions B-1
BX register 6-4, D-4
byte—DEBUG parameter 6-6
byte contents 6-15
display 6-15
fill 6-18
replace 6-15
byte, attribute E-10
byte, flag E-10

C

calculate absolute track/
sector C-4, C-8

calls, function D-7

carry flag 6-35

chaining file sectors B-6

change date 3-27

change diskettes 3-43

change filenames 3-45

change time 3-47

check keyboard status D-10

checksum methodology B-3

CHKDSK command 3-19,
3-39, 3-50

CL register D-8

class 5-7

clear condition 6-34

close file D-12

1-3, 1-7,



codes, error D-3
codes, return B-13
codes, 8088 instruction 6-20
colon 3-5
Color/Graphics Monitor
Adapter 3-41
- COM.filename extension 3-4,
B4
COM programs E-5
comma 3-5
command parameters
DEBUG 6-6
DOS 3-6
EDLIN 4-6
command processor 1-4, 2-5,
2-7,B-3
command processor, replacing
the B-4
command processor, resident
portion of B-3
eommand prompt,
DEBUG 6-11
command prompt, DOS 2-5
command prompts,
LINK 5-8
COMMAND.COM 14, 24,
3-38, 6-4, B-3,C4, E-3
replacing B-4
commands
‘DEBUG 6-10
DOS 3-12
EDLIN 4-9
commands, end 3-13
commands, summary of
DEBUG 6-47—6-48
DOS 3-50-3-51
EDLIN 4-34
Communications Adapter,
Auxiliary Asynchronous B-1,
D-9
COMP command 3-21, 3-33,
3-50
comparing diskettes 3-32
comparing files 3-21
Compiler 5-4

CTRL-BREAK exit address

COM 1:—reserved device
name 3-8

CON ' —reserved name for

console/keyboard 3-8
console 1/0, direct D-9
console/keyboard 3-8

.console fkeybeard toutines B-5

control blocks E-1

_control keys 2-10, 3-13, 4-9,

6-11

COPY command 1-8, 3-14,

3-23, 3-33, 3-36, 3-50
copying diskettes 1-7,3-34
copying DOS files 1-7
copying files 3-23
correcting input lines 2-15
create file D-14
creating a .BAT file 3-16
creating a backup diskette 1-7
creating a batch file 3-14
creating a new file 4-19
critical error handler B-3, B-5
critical error handler vector D-3
critical error handling B-3
CS register 6-4, 6-19, 6-21, 6-24,
6-41, 6-44,D-1, D-4, E-3, E-4
Ctrl key 2-4,2-10
B-4,
B-5, D-2

CTRL-BREAK handler B-3,B-5

Ctrl-Break keys 2-10, 2-21, 3-13,
3-15, 3-43, 4-9, 4-16, 4-19, 5-9,
5-17, 6-10

Ctrl-Enter keys 2-11

Ctri-NumLock keys 2-11,
3-13,4-9, 6-10

“Ctrl-PrtSc keys 2-12, 3-49,

5-12
Ctrl-Z keys 4-28

current block number E-8

current disk D-15

current relative record
number E-9

CX register 6-4, 6-5, 6-26, 6-45,
D-4

CY flag set condition 6-35



D

d: 3-6
default 3-6
parameter 3-6
data area C-1
data blockingfdeblocking B-1
date 24
change 3-27
delimiters 3-28
enter 2-4,3-27
get D-19
set D-19
DATE command - 3-27, 3-50
date file created or updated E-9
deblocking/blocking, data B-1
DEBUG program 6-3 _
command parameters 6-6
commands 6-10"
common information. 6-16.
how to end 6-31
how to start 6-4
prompt 6-11
summary of
commands 6-47—-6-48
default disk transfer
address 6-5
default drive 2-5, 3-6
changing the. 2-5
specifying the 2-5
default prompts 5-9
default segment 6-6
defective tracks 3-38, C-4
Del key 2-16, 2-21
delete file D-13
Delete Lines command 4-12,
4-34
deleting files 3-37
delimiters 3-12, 4-9, 6-10
destination area 6-27
device handler, I/O 1-3
device names, reserved 3-8,
3-13, 3-25
DGROUP 5-15
DI flag clear condition 6-35
DI register 6-4, D-3, D-4

v A

DIR command 3-9,3-29, 3-39,
3-50
direct console 1/0 D-9
direction flag. 6-35
directory, analyze 3-19
directory 1-6, C-1
directory entries, listing 3-29
directory searches C-3
disk D-11
current D-15
reset D-11
select D-11
Disk BASIC 2-12
disk error handling B-3
disk read, absolute D-5
disk transfer-address 6-5, E-4
disk transfer address, set D-15
Disk Transfer Area (DTA) B-7
disk write, absolute D-6
DISKCOMP command 3-32,
3-36, 3-50
DISKCOPY command . 1-8,.
3-32, 3-34, 3-50
Diskette/File Management B:6
diskettes 1-5
allocating space B-6, C-6
allocation C-1
analyze 3-38
back up 3-33
backingup 1-7
change 3-43
comparing 3-32
copying 1-7, 3-34
creating a backup 1-7
damaged  1-7
defective tracks 1-8, 3-38,
C4
directory €-3
filenames 3-6
formatting 1-7
fragmented 3-35
handling routines B-5
initialize 3-38
new 1-7
preparing. 3-38
recording format 3-38
status report 3-19



display
byte contents 6-15
flags 6-33
instructions 6-40
lines 4-22

registers 6-33
remarks 3-44
display output D-2, D-8
displaying memory 6-12
divide-by-zero B-1
DN flag set condition 6-35
DOS 1-3,2-5
available functions B-5
command parameters. 3-6
control blocks E-1
copying DOS files 1-7
default. 5-9
diskette allocation - C-1
diskette directory C-3
how to start 2-3
Initialization. B-2
memory map E-1
partsof 1-3
program segment E-2
prompt. 2-5
structure B-1
technical information B-1
work areas E-1
DOS commands 3-4
common information 3-12
external 3-4
internal 34
summary of 3-50—3-51
types of 3-4
DOS editing keys 2-15,.2-19,
3-13,49, 6-11
examples using 2-19—-2-29
drive 3-6
drive—DEBUG parameter 6-7
DS register 6-4, 6-5, 6-15, 6-18,
6-27,D-4,E4
DSAllocation prompt 5-9, 5-15
DTA (Disk Transfer Area) B-7
dummy device 3-8
dummy parameters 3-16, 3-18
Dump command 6-12, 6-47
DX register 6-4, D-4

E

edit 4-5
backup file 4-5
existing file 4-5
partial file 4-11
Edit Line command 4-16, 4-34
editing keys 2-15, 3-13, 4-9,
6-11
editing template 2-15
EDLIN 2-15,2-19, 3-14, 4-3,
4-4
prompt 4-4 -
command parameters 4-6
commands 4-9
common information 4-9
how to start 4-4
EDLIN commands, summary
of 4-34
EDLIN prompt 2-20
EI flag set. condition 6-34-
ellipsis 3-5
emptying the template 2-27
End Edit.command. 4-5, 4-18,
4-33
ending. commands 3-13
Enter command. 6-15, 6-47
enter date 2-4, 3-27
Enter key 2-10, 2-15, 3-8, 4-9
enter time 3-47
entries, search-for D-12
equal sign (=) - 3-5
ERASE command 3-37, 3-50
erasing files 3-37
error codes D-3
error handler B-7
error handling B-3
critical B-3
disk B-3
error messages A-3
error trapping B-7
error, syntax 6-11
ES register 6-4, 6-5, D4, E-4
Esc key 2-13,2-16,2-22,4-16
exclamation point—LINK
command character 5-16
EXE file structure F-1

<7 -



EXE filename extension 3-4,
5-11, 6-5, 6-26, 6-45, B-4, E-3
EXE files, load F-1
EXE programs DB-7, E-4
execute instructions 6-38
execute program 6-19
_executing a .BAT file 3-17
existing file, edit 4-5
ext 3-7
extended ASCII codes D-8
extensions 3-7
extensions, filename 1-5
.BAK 4-5,4-18,4-26
.COM 3-4,B-4
.EXE 34,5-11, 6-5, 6-26,
6-45, B-4, E-3
HEX 6-5,6-26, 6-45
.MAP 5-12
.OBJ 5-10
$88 4-5
length in characters 1-5
external commands 3-4, B-4

F

FAT (see File Allocation
Table)
FCB (see File Control
Block)

file 1-5
attribute C-3
automatic response 5-4
close D-12
create D-14
date created or updated E-9
delete D-13
displaying contents of 3-49
erasing 3-37
fragmented 3-24
hidden C-3,D-14, E-10
how DOS keeps track of 1-6
input 5-4
length in characters 1-5
library 5-4
listing 5-4
naming convention 1-5

V £

object 5-4, 6-3
object program 3-49
open D-11
output 5-4
per diskette 1-5
random B-6
rename D-15
run 5-4
sectors B-6
sequential B-6
size D-16
source 4-3
system ‘E-10
text 3-49,4-3
File Allocation Table (FAT) 1-6
B-2, B-6, C-1, C-6
how to use C-8
file buffers D-1
File Control Block (FCB) 6-28,
B-6, E-7
file sectors B-6
chaining B-6
mapping B-6
file size E-9
file structure, .EXE F-1
filename characters, global 3-9
filename extensions 1-5, 3-4,
3-7,C-3,E-8
.BAK 4-5,4-18, 4-26
.BAT 3-14
.COM 3-4,B4
.EXE 3-4,5-11, 6-5, 6-26,
6-45, B-4, E-3
HEX 6-5, 6-26, 6-45
.MAP 5-12
.OBJ 5-10
$88 4-5
characters, valid 3-7
length in characters 1-5
separators D-18
terminators D-18
filename, parse D-18
filenames 3-6, 3-8, C-3, E-8
characters, valid 3-6
length of 3-6
renaming 3-45
filespec 3-7



filespec—DEBUG parameter 6-7

Fill command 6-18, 6-47

First Asynchronous
Communications Adapter
port 3-8

flag byte E-10

flag values 6-32

flags 6-4

flags, display 6-34

FORMAT command 1-3, 1-7,
1-8, 3-38, 3-46, 3-50, C-3

format notation 3-5

formatting diskettes 1-7

fragmented diskettes 3-35

fragmented files 3-24

function calls D-7

functions, available DOS B-5

functions, built-in B-1

F1 key 2-16,2-23,2-26

F2 key 2-17,2-24

F3 key 2-17,2-21,2-22,2-24,
6-24

F4 key 2-17,2-25
F5 key 218,226 4-17
F6 key 3-8, 3-16, 3-26, 4-28
G
generating line numbers 4-3
get
date D-19
time D-19

global filename characters 3-9,
3-13, 3-22,3-23, 3-29, 3-37,
3-45

examples using 3-10

global symbols 5-8

Go command 6-19, 6-45, 6-47

group 5-7

H

header F-1
HEX filename extension 6-53,
6-26, 6-45

Hexarithmetic command 6-22,
6-47

hidden file C-3, D-14, E-10

high memory 5-15, 6-5, B-4

high/low loader switch F-3

I

I/O device handler 1-3
IBMBIO.COM 1-3, 3-29, 3-37,
3-38, B-1, B-2,B-3, C4
location on diskette C-2
IBMDOS.COM 1-3, 3-29,
3-37,3-38, B-1, B-2, C4
location on diskette C-2
initialization, DOS B-2
initialize diskettes 3-38
input buffer 2-15
Input command 6-23, 6-47
input files 5-4
input, auxiliary D-9
Ins key 2-18,2-27
Insert Lines command 4-19,
4-34
insert mode 2-22, 2-26, 2-27,
4-19
inserting characters 2-27
inserting lines 4-3
instruction codes, 8088 6-20
Instruction Pointer (IP) 6-4
instruction set, 8088 B-1
instructions 6-38
display 6-40
execute 6-38
unassemble 6-40
variable length 6-40
INT X24> B-7
INT 21 B-6
interface module, BIOS B-1
internal command
processors B-4
internal commands 3-4
interrupt codes 6-20
interrupt flag 6-35
interrupt mechanism,
8088 B-1



interrupt vectors B-2
interrupt X20°
interrupt X22’
interrupt X‘23’
interrupt X‘24’
interrupt X25°
interrupt X‘26’
interrupt X27° B-5, D-6
interrupt, set D-17

interrupts D-1

IP (Instruction Pointer) 6-4

IP register 6-19, 6-32, D-4, E-4
IRET D-2

K

keyboard 3-8

keyboard input D-8

keyboard input, buffered D-10

keyboard status, check D-10

keys, control 2-10, 3-13, 4-9,
6-11

keys, DOS editing 2-15, 3-13,
49, 6-11

keywords 3-5

L

Libraries prompt 5-8, 5-12
line—EDLIN parameter 4-6
Line Editor Program 2-15,
2-19, 4-3

line numbers 4-3
Line Numbers prompt 5-9, 5-13
linefeed D-2
lines, renumber 4-12, 4-19
LINK '5-3

example session 5-20

how to start 5-17
LINK command prompts 5-8
linker files 5-4
Linker program 5-3
Linker, example session 5-20
list—DEBUG parameter 6-7

X-R

List File prompt 5-8, 5-11
List Lines command 4-22, 4-34
listing directory entries 3-9,
3-29
Load command 6-24, 6-45,
6-47
Load Low prompt 5-6, 5-9,
5-14
load module 5-13, 5-23
load module memory
map 5-24
loading .EXE files F-1
locate next sector C-6, C-8
logical record numbers. D-6
logical record size E-8
low memory 5-11, 5-15
LPT1: —reserved name for
printer 3-8

M

MAP filename extension 5-12
mapping file sectors B-6
memory 5-11
high 5-15, 6-5, B4
low 5-11,5-15
memory management
routine B-6
memory map E-1
memory status report 3-19
memory, display 6-12
memory, loading files into 4-4
messages A-3
messages, LINK 5-26
MODE command 3-41, 3-51
Monochrome Display Printer
Adapter 3-41
MOV instruction C-8
Move command 6-27, 6-47
multi-drive system 2-8

N

n—EDLIN parameter 4-7



NA flag clear condition 6-35
Name command 6-25, 6-28,
6-47
NC flag set condition 6-35
new diskette 1-7
NG flag set condition 6-35
notation, format 3-5
NUL:—reserved device
name 3-8
numbers, line 4-3,4-12
NV flag clear condition 6-35
NZ flag clear condition 6-35

0)

OBIJ filename extension 5-10

object files 6-3

Object Modules prompt  5-8,
5-10

object program files 3-49

open file D-11

operation, suspend
system 2-11,3-43

optional remarks, PAUSE
command 3-43

Output command 6-30, 6-47

output files 5-4

output routines B-5

output, auxiliary D-9

output, display D-2, D-&

OV flag set condition 6-35

overflow flag 6-35

P

paragraph boundary 5-6
parameters 3-6, 4-6, 6-10

DEBUG 6-6

DOS 3-6

dummy 3-16, 3-18

EDLIN 4-6

save arca E-4

testing with different 6-19
parity flag 6-35

parse filename D-18

partial file, edit 4-11

PASCAL 5-12, 5-14

PAUSE command 3-43, 3-51

PC register 6-32

PE flag set condition 6-35

percent sign (%) 3-17

period (.) 4-7,4-16

PL flag clear condition 6-35

PO flag clear condition 6-35

portaddress—DEBUG
parameter 6-7

pound sign (#) 4-6

prepare diskettes 3-38

print displayed output 2-12

print screen output 2-13

print string D-10

printer 2-12, 3-8, 3-41

printer output D-9

printer output routines B-5

PRN:—reserved name for
printer 3-8

program execution, stop 6-19

program segment D-17, E-2

create new D-17

Program Segment Prefix 6-5,
B-3, B-5, B-7, E-4, E-6

program terminate D-8

public symbols 5-11, 5-22

Publics prompt 5-8, 5-13

punctuation 3-5

Q

question mark 3-5

Quit command 6-31, 6-47
Quit Edit command 4-26, 4-34
guotation marks 6-8

R

random access B-6
random block read B-6, D-17
random block write B-6, D-18



random read D-16

random record field, set D-17

random write D-16

range—DEBUG parameter 6-7—
6-8

Read-Only Memory (ROM) B-1

read, random D-16

read, random block D-17

read, sequential D-13

record number, relative E-9

record numbers, logical D-6

record size, logical E-8

recording format, diskette 3-38

Register command 6-32, 6-48

registername—DEBUG
parameter 6-8

registernames, valid 6-32

registers, display 6-33

relative record number E-9

relative record number,
current E-9

relative sector number 6-8, C-3

relative zero 5-22

relocatable loader 5-4

relocation F-2

REM command 3-44, 3-51

remarks, display 3-44

remarks, PAUSE
command 3-43

RENAME command 345,
3-51, 6-46

rename file D-15

renumber lines 4-12, 4-19

replace byte contents 6-15

Replace Text command 4-27,
4-34

replacing characters 2-27

replacing the command
processor B-4

reserved device names 3-8,
3-13, 3-25

reset, disk D-11

reset, system 2-4, B-2

resident portion of command
processor B-3

return codes B-13

ROM (Read-Only

Memory) B-1

ROM BIOS routine D-9

routines B-1
console/keyboard B-5
device B-1
diskette handling B-5
keyboard input B-5
memory management B-6
output B-5
printer output B-5
ROM BIOS D-9
time function B-5

Run File prompt 5-8, 5-11

S

save area, parameter E-4
screen 3-8
screen display 2-12
restart 2-12
suspend 2-12
screen output, print 2-13
Search command 6-37, 6-48
search for entries D-12
Search Text command 4-30,
4-34
sector—DEBUG parameter 6-8
sector boundary C-1
sector number, relative 6-8,
C-3
sector, locate next C-6, C-8
sector, starting C-3
sectors 1-6, 3-35, 6-8
absolute 6-43
sectors, file B-6
segments 5-10
segment 5-6
SEGMENT command 5-14
segment registers 6-4, 6-41
segment, create new
program D-17
segment, default 6-6
segment, start F-3
segments 5-7



select disk D-11
semicolon delimiter 3-12
separators, filename D-18
sequential read D-13
sequential write D-14
set
date D-19
interrupt D-17
random record field D-17
time D-19
set condition 6-34
set disk transferaddress D-15
Shift key-PrtSc keys 2-13
SI register 6-4, D-4
sign flag 6-35
single-drive system 2-8, 3-33,
3-35,D-11
size, file D-16, E9
slashes 3-5
source area 6-26
source drive 3-13
source files 4-3
SP (Stack Pointer) 6-4
SP register E-4, E-5
space allocation B-6, C-1
space delimiter 3-12
special characters 3-9
specifying a drive 3-6
square brackets 3-5
SS register 6-4, E-4
stack allocation statement 5-14
Stack Pointer (SP) 6-4
Stack Size prompt 5-9, 5-13
stack space B-2
stack, user D4
start segment F-3
starting DEBUG 6-4
starting DOS 2-3
computer power off 2-3
computer power on 2-4
starting EDLIN 4-4
starting LINK 5-17
starting sector C-3
status report 3-19
stop program execution 6-19
string—~DEBUG
parameter 6-8—6-9

string—-EDLIN
parameter 4-8,4-9
structure, DOS B-1
suspend screen output 2-12
suspend system operation 2-11,
343
switch, high/low loader F-3
symbols 5-8
global 5-8
public 5-11
syntax error 6-11
SYS command 3-46, 3-51
system devices 3-8
system file E-10
system files, transfer 3-46
system prompt 2-8, 3-13, B-4
system.reset 2-4, B-2

T

target drive 3-13
technical information, DOS B-1
template 2-15
temporary file, VM.TMP 5-5
terminate address B-5
terminate address interrupt D-1
terminate but stay resident B-3
terminate commands 3-13
terminate program D-8
terminate program interrupt D-1
terminators, filename D-18
text files 3-49,4-3
thrashing B-9
time 3-47

change 3-47

enter 3-47

get D-19

set D-19
TIME command 3-47, 3-51
time function routines B-5
Trace command 6-38, 645,

6-48
track/sector, calculate
absolute C-4

tracks, defective 3-38, C-4-
transfer address, disk E-4

V.11



transfer system files 3-46

transient portion of command
processor B-3

“TYPE command 3-49, 3-51

types of DOS commands 3-4

U

Unassemble command 6-40,
6-48

unassemble instructions 6-40

unprintable characters 6-12

{UP flag clear condition 6-35

auser stack D4

Vv

value 6-9

variable length
instructions 6-40

VM.TMP temporary file 5-5,
5-10, 5-11

w

work areas E-1

Write command 6-43, 6-48
Write Lines.command 4-33, 4-34
write, random D-16

write, random block D-18
write, sequential D-14

Z

zero flag 6-35
ZR flag set.condition 6-35
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Continued from inside front cover

SOME STATES DO NOT ALLOW THE
EXCLUSION OF IMPLIED
WARRANTIES, SO THE ABOVE
EXCLUSION MAY NOT APPLY TO
YOU. THIS WARRANTY GIVES YOU
SPECIFIC LEGAL RIGHTS AND YOU
MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM STATE TO
STATE.

IBM does not warrant that the functions
contained in the program will meet your
requirements or that the operation of the
program will be uninterrupted or error
free.

However, IBM warrants the diskette(s)
or cassettes on which the program is
furnished, to be free from defects in
materials and workmanship under
normal use for a period of ninety (90)
days from the date of delivery to you as
evidenced by a copy of your receipt.

LIMITATIONS OF REMEDIES

IBM’s entire liability and your exclusive
remedy shall be:

1. the replacement of any diskette or
cassette not meeting IBM’s “Limited
Warranty” and which is returned to
IBM or an authorized IBM
PERSONAL COMPUTER dealer
with a copy of your receipt, or

2. if IBM or the dealer is unable to
deliver a replacement diskette or
cassette which is free of defects in
materials or workmanship, you may
terminate this Agreement by
returning the program and your
money will be refunded.

IN NO EVENT WILL IBM BE LIABLE
TO YOU FOR ANY DAMAGES,
INCLUDING ANY LOST PROFITS,
LOST SAVINGS OR OTHER
INCIDENTAL OR CONSEQUENTIAL

DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE SUCH
PROGRAM EVEN IF IBM OR AN
AUTHORIZED IBM PERSONAL
COMPUTER DEALER HAS BEEN
ADVISED OF THE POSSIBLITY OF
SUCH DAMAGES, OR FOR ANY
CLAIM BY ANY OTHER PARTY.

SOME STATES DO NOT ALLOW THE
LIMITATION OR EXCLUSION OF
LIABILITY FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES SO
THE ABOVE LIMITATION OR
EXCLUSION MAY NOT APPLY TO
YOU.

GENERAL

You may not sublicense, assign or
transfer the license or the program
except as expressly provided in this
Agreement. Any attempt otherwise to
sublicense, assign or transfer any of the
rights, duties or obligations hereunder is
void.

This Agreement will be governed by the
laws of the State of Florida.

Should you have any questions
concerning this Agreement, you may
contact IBM by writing to IBM Personal
Computer, Sales and Service, P.O. Box
1328-W, Boca Raton, Florida 33432.

YOU ACKNOWLEDGE THAT YOU
HAVE READ THIS AGREEMENT,
UNDERSTAND IT AND AGREE TO
BE BOUND BY ITS TERMS AND
CONDITIONS. YOU FURTHER
AGREE THAT IT IS THE COMPLETE
AND EXCLUSIVE STATEMENT OF
THE AGREEMENT BETWEEN US
WHICH SUPERSEDES ANY
PROPOSAL OR PRIOR AGREEMENT,
ORAL OR WRITTEN, AND ANY
OTHER COMMUNICATIONS
BETWEEN US RELATING TO THE
SUBJECT MATTER OF THIS
AGREEMENT.






