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Preface

Those of you who work in the microcomputer
field know that the quantity of information
available to you is far from manageable and is
constantly increasing. If your reference
library is like mine, it consists of shelf upon
shelf of technical books and manuals. Some
are indexed well, others are not. Some are
clearly written, others are not. Often, finding
the answer to a single question requires
consulting three or four references on the
subject to get the complete picture.

For several years I've known that I needed
a distillation of all the important information
about IBM personal computers—a summary of
facts and detailed data. Knowing what I
wanted, I proposed to Microsoft Press that I
compile this book. They, too, had recognized the
need for such a reference and quickly signed
me to create it.

The PC Sourcebook includes information
normally found in these key references:

¢ IBM personal computer Tech Refs (PC,

XT, AT, PS/2)

e IBM BIOS Tech Ref

e IBM DOS Tech Ref

¢ MS-DOS Tech Ref

¢ Microsoft Windows Development Kit

* Microsoft Mouse Reference

* Lotus/Intel/Microsoft EMS Specifications

¢ Intel Microprocessor Handbooks

At the outset, both Microsoft Press and I
would have described the effort required (and
the size of the resulting book) as "moderate.”
Well, we were wrong. In the end, I took twice as
much time as I had planned to compile and
create the tables that make up this book. I ended
up relying on more than 20 manuals and
technical references, at least twice as many
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books, and countless magazine articles. Often,
it took two or more sources to create a
"complete” table on a particular subject. In a
few instances, I found that the source infor-
mation wasn't published anywhere, even
though it was "common knowledge" among
my programming friends! The result of this
work, as you can see, is a mammoth reference
whose value, I hope, far outweighs the price you
paid for it.

You will note that this is a first edition.
Microsoft Press and I intend to update and
expand the work as the world of IBM personal
computers changes. Although I've tried to
incorporate as much information as possible
about new products, such as Microsoft
Windows version 2.0 and IBM's PS/2 line of
computers, some information was available
only through the generosity of people working
on prerelease products.

I'd like to ask you to let me know of
changes and additions you'd like to see in
future editions. Although I can't promise to
incorporate all suggestions, I can promise to
read and seriously consider each one. Send
your ideas to:

Thom Hogan

Programmer's PC Sourcebook Suggestions
c/o Microsoft Press

16011 NE 36th Way, PO Box 97017
Redmond, WA 98073-9717

I hope that this work accomplishes the goal I
intended to achieve. I hope you find this a
useful compendium—a desktop reference that
serves as your first stop for all information
about IBM personal computers.
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Introduction

This book puts the basic hardware and software
information about IBM PCs in one place.

What's the difference between the ASCII
character definitions and the IBM PC's
interpretation of them? Normally you'd have to
consult two references to answer that question.
Here, the answer is in one place. Suppose that
you're tracing execution of a program on a
single-step debugger, and your program hits a
questionable call to a BIOS video function. To
get the full information about what's hap-
pening, you want to know what's going into the
6845 (video controller) chip's registers, what
the BIOS function does, and what data the
function requires. Again, the answer to all
your questions is in this book.

Whatever you need to know about an IBM
PC—card sizes, cable connections, ROM BIOS
routines, internal registers, DOS functions,
and so on—you'll find at least the basic
information here.

To provide you with a coherent summary of
all the technical information scattered
throughout the books on your shelves, this book:

* acts as a primary source for most
information contained in the IBM and
Microsoft technical references

* provides pointers to further
information and to items too detailed
for complete inclusion here

* organizes information about IBM
personal computers in logical groups

Let's look at each of these functions indi-
vidually.

Primary Source of IBM
and Microsoft Information

Information in the IBM and Microsoft
technical references often is spread over
several volumes. The IBM personal-computer
family has evolved in both software and
hardware; thus, you find information about a
particular BIOS function in as many as four or
five places in the IBM references: the XT
reference, the AT reference, the PS/2 reference,
the options and adapters reference, and the
BIOS reference.
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This book distills the important infor-
mation from the IBM and Microsoft technical
and user references. Thus, in looking at a
single BIOS-related table in this book, you see
information that might have come from eight
or nine different volumes. That is why I call
this book a "primary" source of information—
it's the first source you should turn to when you
need to look something up. The full list of
primary references 1is included in the
bibliography at the end of the book.

Pointers to Further Information

The information in this book always points to
the original source data. Furthermore, the book
is fully cross-indexed so that every table also
points to related tables elsewhere in the book.

The pointers to related information come
in the form of Source and See Also notes at the
bottom of each table.

* The Source note gives the name and
page number(s) of the primary source
used in compiling the table.

* The See Also note gives the numbers
and names of other tables in this book
that contain related information you
might want to consult. (Read the section
titled "Organization" for more on table
numbering.)

Every effort has been made to ensure that the
page numbers referenced in the Source notes
are accurate. IBM does update its technical
documentation from time to time, however, and
thus a little "page creep” may find its way into
this work. Sometimes, IBM retains page
numbering in new editions (adding a page 1.1
and 1.2 between the original pages 1 and 2, for
example); other times, IBM simply renumbers
an entire section when it makes an update.
Thus, the page numbers referenced here are
exact if you use the same edition I consulted, or
very close, if the primary source has been
updated. Either way, you'll certainly find
yourself in the correct section of the primary
source.
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Organization

To help you find information easily, as well as
to help you see relationships among tables, this
book is organized into three main parts:

e Part I includes miscellaneous general
information.

e Part II includes software.

e Part III includes hardware.

Each part is further divided into one or
more numbered sections. These numbers are
used in identifying the tables, so the sections
are numbered consecutively from the begin-
ning of the book and without regard to part
number, as you can see in the following
abbreviated table of contents:

Part I: Miscellaneous Information
Section 1: General Information

Part II: Software

Section 2: DOS Commands, Utilities,
and Summaries

Section 3: DOS Function Calls and
Support Tables

Section 4: DOS BIOS Calls and Support
Tables

Section 5: Other Interrupts, Mouse and
EMS Support

Section 6: Microsoft Windows

Part III: General PC Hardware
Section 7: Keyboards, Video Adapters,
and Peripherals
Section 8: Chips, Jumpers, Switches,
and Registers
Section 9: Hardware Descriptions

All tables are numbered and, as stated
earlier, I use those numbers in the See Also
cross-referencing. The first number in each
table is a section number. Thus you'll find
information about DOS functions in tables that
begin with a 3. The second portion of a table
number (separated from the section number by
a period) is the number of the table within the
section. DOS-reserved device names, for
example, are found in Table 3.148, which
means it is the 148th table in Section 3, the DOS
functions section.

A word of note about the overall structure of
this book: Programming for the BIOS and for
hardware interrupts falls into the software part
of the book because you're likely to encounter
them while creating software. Physical items
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Physical items such as pins, switches, and
registers are found in the hardware part of the
book. The distinction made here is arguably
logical, but not necessarily the only one that
could have been made.

How Tables Are Presented

In the figure at the top of the facing page you see
a representative sample of a table.

At the top are the table number and table
name in boldfaced type. They help you identify
the table contents, with the number also serving
as the cross-referencing used in this book.

If a table has been broken into subtables
because of differences in implementation (as
between the PC-XT and the PS/2), a subtable
heading appears in italics immediately above
each subtable.

Headings down the left side and across the
top of a table are boxed and in italics to dis-
tinguish them from the information within the
table. Where headings are grouped (bit
numbers, for example, which are usually in
groups of eight), a group header appears in
italics immediately above the first item in the
group, and the group is usually separated from
the rest of the table by a slight space.

Entries are in boxed cells. In cases where
groups of data are related, the group appears in
a single box with each item on a separate line
within the box. Within data entries, several
abbreviations are consistently used:

MSB = most significant bit or byte

LSB = least significant bit or byte

LO = low order

HO = high order

000 = a binary value of zero, zero, zero

010 = a binary value of zero, one, zero

0X1 = a binary value of zero, don't care, one

1A (26) = the first value is hexadecimal; the
parentheses contain the decimal equivalent

string = any group of text characters enclosed
in guotes

command = any valid command (validity
depends upon context)

label = a string that corresponds to the label
formatting requirements

state = Boolean TRUE or FALSE value

char = character (a single byte of information)

int = integer number

filespec = a file's name and optional extension
(type)

dbi word = doubie word (four bytes)

word = two bytes

R = reserved

O = obsolete



PC Sourcebook

0.0. SOME REFERENCES USED IN COMPILING THIS BOOK

Reference Edition Part Number Publisher | Used in Section
Advanced MS-DOS, by Ray Duncan NA ISBN 0-914845-77-2 Microsoft Press|2. DOS
DOS 3.3 Reference Manual 1st (Apr 87) [80X0667 IBM 2. DOS
DOS 3.3 Technical Reference 1st (Apr 87) |80X0945 IBM 2. DOS
IBM Technical Reference Options and Adapters Vol 1[1st (Apr 84) 16137804 IBM 7. Peripherals
IBM Technical Reference Options and Adapters Vol 2[1st (Apr 84) 16137806 IBM 7. Peripherals
Microprocessor and Peripheral Handbook Vol 1 1987 ISBN 1-55512-062-8 Intel 8. Chips
Microprocessor and Peripheral Handbook Vol 2 1987 ISBN 1-55512-062-8 Intel 8. Chips
Microsoft Windows 2.0 User's Guide NA NA Microsoft 6. Windows
MS-DOS 3.3 Programmer's Reference NA 410630014-330-R04-0787 | Microsoft 2. DOS
PS/2 BIOS Technical Reference 1st (Apr 87) [84X1514 IBM 7.,8.,9. Hardware
PS/2 Model 30 Technical Reference 1st (Apr 87) 168X2201 IBM 7.,8.,9. Hardware
PS/2 Model 50 and 60 Technical Reference 1st (Apr 87) [68X2224 IBM 7.,8.,9. Hardware
Technical Reference PC AT Rev (Mar 86) |6280099 IBM 7.,8.,9. Hardware
Technical Reference PC Network 1st (Sept 84){6322916 IBM 7. Peripherals
Technical Reference PC/XT 1st (Jan 83) [6936763 IBM 7.,8.,9. Hardware
Technical Reference PC/XT and Portable PC Mar 86 6280089 IBM 7.,8.,9. Hardware
Windows Programmer's Reference NA 050-051053-200-10Z-1087| Microsoft 6. Windows

Notes:

These references are updated periodically by their publishers.

The page numbers referenced in this book are taken from the
edition described above and are subject to change.

See Also:

Bibliography

A special form of table is used for any
function or interrupt call that uses registers to
pass information. In such cases, you see a table
formatted like the next example, with infor-
mation showing exact register use. If a register
is not used by a function or call, it is blank and

3.045. FUNCTION 29H -- PARSE FILENAME

Prior to Calling Function

Low
Parse control byte

High
29H

Offset of pointer to string to parse
Offset of pointer to buffer to contain unopened FCB

Segment of pointer to string to parse

Segment of pointer to buffer for unopened FCB

]

Buffer [Empty

you can assume that it is left unchanged by the
function. Destroyed registers are explicitly
identified in such tables. Presenting the regis-
ter use as a consistently formatted table helps
you visualize exactly how the function or call

uses the registers.

Upon Return From Function

High

Low

Status™

Offset of pointer 1 byte past parsed string

Offset of pointer to unopened FCB

Segment of pointer 1 byte past parsed strin:

ES

Segment of pointer to unopened FCB

Notes:

filename FFH=drive letter invalid
Source: IBM DOS 3.3 Technical Reference, pages 6-95 to 6-97
See Also: 2.51. Filename Separator Characters

3.001. INT 21H Functions by DOS Version Summary

3.123. Unopened FCB Format
3.142. Parse Control Byte

*00=FCB created, no wildcard characters; 01=FCB created, wildcard characters used in
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At the end of each table is a Notes section.
Several categories of notes are possible,
although not every table has each type:

o Version Info: tells you about
differences in versions or between
products.

e Legend: describes abbreviations used
only in a single table.

e Notes: give general information or
exceptions related to data in the
table and contain the text of any

Introduction

footnotes in the table. Footnotes are
usually identified by asterisks; one
asterisk is the first footnote, two
asterisks is the second, and so on.
Entries with more than four asterisks
use T for fifth entry, ¥ for sixth entry,
§ for seventh entry, and « for eighth
entry.

Source: notes the primary source of the
data in the table.

See Also: refers you to related tables
elsewhere in this book.
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1.01. HEXADECIMAL TO DECIMAL NUMBER CONVERSION

Most
Significant
Digit

Byte Values

Least Signiticant Digit

Section 1

0 1 2 3 4 5 6 7 8 9 A B C D E F
00 4] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
10 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
20 32 33 34 35 36 37| 38 39 40 41 42 43 44 45 46 47
30 48 49 50 51 52 53 54 55 56 57, 58 59 60 61 62 63
40 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
50 80 81 82 83 84 85 86 87 88 89 90 91 92 93] 94 95
60 96 97, 98 99| 100] 101 102] 103] 104 105] 106] 107 108 109 110 111
70 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
80 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
90 1441 145] 146 147] 148] 149 150| 151 152] 153] 154 155/ 156 157| 158 159
A0 160, 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
B0 176 177 178 179 180 181 182 183 184 185 186 187] 188 189 190 191
co 192| 193] 194/ 195 196] 197[ 198 199] 200] 201] 202] 203| 204 =205 206 207
Do 208] 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223
E0 224] 225 226] 227| 228 229] 230] 231] 232| 233 234| 235 236f 237 238] 239
Fo 240] 241] 242] 2431 244| 245] 246] 247] 248 249 250] 251| 252f 253] 254] 255
To Use This Table: To determine the decimal value of A4 hex, you look in the row labeled A0 (the most significant hex
digit is A) and the column labeled 4 (the least significant hex digit is 4). The value at the intersection
of these two headings (164) is the decimal value for A4.

Nibble Byte Byte+Nibble Word
Hex| Dec Hex Dec Hex Dec Hex Dec

0 0 00 0 000 0 0000 Q0

1 1 10 16 100] 256 1000| 4096

2 2 20 32 200] 512 2000[ 8192

3 3 30 48 300{ 768 3000) 12288

4 4 40 64 400f 1024 4000) 16384

5 5 50 80 500{ 1280 5000)20480

6 6 60 96 600f 1536 6000)24576

7 7 70 112 700f 1792 7000{28672

8 8 80, 128 800| 2048 800032768

9 9 90] 144 900[ 2304 9000[{36864

A 10 AO{ 160 A00| 2560 A000]40960

B 11 BO; 176 B0O| 2816 B000| 45056

g 12 Ccol 192 coof 3072 €000{49152

D 13 Doj 208 D00 3328 D000| 53248

E 14 EO| 224 E00] 3584 E000| 57344

Fi 15 FOl 240 F00] 3840, F000] 61440

To Use This Table:

See Also:

To convert a two-byte (word) hexadecimal value to decimal, find the value associated with each hex
digit place in the above table; add these numbers together. For example, the hex value ASD7 would

be equal to 40960 (the AOOO value) plus 1280 (the 500 value) plus 208 (the DO value) plus 7,

or 42455.

1.06. Binary Number Conversions
1.09. Octal to Hexadecimal Number Conversion

1.12. Decimal to Hexadecimal Number Conversion
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1.02. HEXADECIMAL TO BINARY NUMBER CONVERSION
Byte Values
Hex | Binar, Hex | Binary Hex | Binary [Hex | Binary
0| 0000 0000 40[ 0100 0000 80/ 1000 0000 C0) 1100 0000
1] 0000 0001 41] 0100 0001 81/ 1000 0001 C1] 1100 0001
2| 0000 0010 42} 0100 0010 82 1000 0010 C2| 1100 0010
3] 0000 0011 43| 0100 0011 83| 1000 0011 C3] 1100 0011
4| 0000 0100 44i 0100 0100 84| 1000 0100 C4| 1100 0100
5[ 0000 0101 45| 0100 0101 85| 1000 0101 C5{ 1100 0101
6{ 0000 0110 46} 0100 0110 86] 1000 0110 C6| 1100 0110
7| 0000 0111 47| 0100 0111 87| 1000 0111 C7{ 1100 0111
8{ 0000 1000 48{ 0100 1000 88{ 1000 1000 C8| 1100 1000
9| 0000 1001 49| 0100 1001 89| 1000 1001 C9| 1100 1001
A{ 0000 1010 4A[ 0100 1010 8Al 1000 1010 CA[ 1100 1010
B| 0000 1011 4B{ 0100 1011 8B| 1000 1011 CB{ 1100 1011
C{ 0000 1100 4C| 0100 1100 8C{ 1000 1100 CC| 1100 1100
D| 0000 1101 4Dj 0100 1101 8D| 1000 1101 CD{ 1100 1101
E 0000 1110 4E| 0100 1110 8E| 1000 1110 CE| 1100 1110
F| 0000 1111 4F| 0100 1111 8F{ 1000 1111 CF! 1100 1111
10| 0001 0000 50/ 0101 0000 90/ 1001 0000 Do| 1101 0000
11] 0001 0001 51} 0101 0001 S1j 1001 0001 D1] 1101 0001
12| 0001 0010 52| 0101 0010 92| 1001 0010 D2| 1101 0010,
13{ 0001 0011 53} 0101 0011 93] 1001 001t D3] 1101 0011
14| 0001 0100 54f 0101 0100 94| 1001 0100 D4 1101 0100,
15{ 0001 0101 55| 0101_0101 95¢{ 1001 0101 D5 1101 0101
16 0001 0110 56 0101 _0110 96/ 1001 0110 D6} 1101 0110,
17] 0001 0111 57] 0101 0111 97| 1001 0111 D7| 1101 0111
18[ 0001 1000 58; 0101 1000 98| 1001 1000 D8] 1101 1000,
19| 0001 1001 59| 0101 1001 99| 1001 1001 DY| 1101 1001
1A 0001 1010 S5A| 0101 1010 SA| 1001 1010 DA| 1101 1010,
1B| 0001 1011 5B| 0101 1011 9B| 1001 1011 DB| 1101 1011
1C| 0001 1100 5C| 0101 1100 9C{ 1001 1100 DC| 1101 1100
1D] 0001 1101 5D{ 0101 1101 9D| 1001 1101 DDi 1101 1101
1E| 0001 1110 5E] 0101 1110 SE; 1001 1110 CE] 1101 1110
1F| 0001 1111 5F] 0101 1111 9F| 1001 1111 DFf 1101 1111
20! 0010 0000 60{ 0110 0000 A0} 1010 0000 EO0| 1110 0000
21| 0010 0001 61/ 0110 0001 A1l 1010 0001 E1{ 1110 0001
22| 0010 0010 62( 0110 0010 A2| 1010 0010 E2| 1110 0010
23| 0010 0011 63} 0110 0011 A3] 1010 0011 E3] 1110 0011
24| 0010 0100| 64| 0110 0100 A4l 1010 0100 E4) 1110 0100
25/ 0010 0101 65 0110 0101 A5 1010 0101 E5] 1110 0101
26| 0010 0110 66 0110 0110 A6| 1010 0110 E6) 1110 0110
27| 0010 0111 67| 0110 0111 A7} 1010 0111 E7] 1110 0111
28| 0010 1000 68/ 0110 1000, A8| 1010 1000 Eg[ 1110 1000
29] 0010 1001 69| 0110 1001 A9} 1010 1001 E9| 1110 1001
2A| 0010 1010, 6A( 0110 1010 AA| 1010 1010 EA| 1110 1010,
2B} 0010 1011 6B] 0110 1011 AB} 1010 1011 EB| 1110 1011
2C| 0010 1100| 6C| 0110 1100, AC| 1010 1100 B>| 1110 1100
2D{ 0010 1101 6D{ 0110 1101 AD| 1010 1101 ED} 1110 1101
2E| 0010 1110 6E] 0110 1110 AE| 1010 1110 B 1110 1110
2F| 0010 1111 6F} 0110 1111 AF[ 1010 1111 {1110 1111
30] 0011 0000, 70} 0111 0000 B0} 1011 0000 FOl 1111 0000
31| 0011 0001 71] 0111_0001 B1] 1011 0001 F1} 1111 0001
32| 0011 0010 72/ 0111 0010, B2; 1011 0010 F2] 1111 0010
33| 0011 0011 73| 0111 0011 B3] 1011 0011 F3] 1111 0011
34| 0011 0100, 74| 0111 0100 B4} 1011 0100 F4; 1111 0100
35| 0011 0101 75{ 0111 0101 B5| 1011 0101 F5[ 1111 0101
36] 0011 0110 76] 0111 0110 B6} 1011 0110 F6| 1111 0110] Nibble Values
37/ 0011 0111 77/ 0111 0111 B7[ 1011 0111 F7| 1111 0111 Hex Binary Hex Binary _
38| 0011 1000 78] 0111 1000 B8} 1011 1000| F8} 1111 1000 0 0000 8 1000,
39/ 0011 1001 79! 0111 1001 B9 1011 1001 F9| 1111 1001 1 0001 9 1001
3A| 0011 1010 7A[ 0111 1010 BA| 1011 1010 FA| 1111 1010 2 0010 A 1010]
3B| 0011 1011 7B} 0111 1011 BB| 1011 1011 Bl 1111 1011 3 0011 B| 1011
3C| 0011 1100] 7C{ 0111 1100 BC! 1011 1100 FC| 1111 1100 4 0100 C 1100
3D} 0011 1101 7D} 0111 1101 BD{ 1011 1101 M} 1111 1101 5 0101 D 1101
3E| 0011 1110 7E[ 0111 1110 BE] 1011 _1110] FE| 1111 1110 [ 0110 1110
3F] o011 1111 7F| 0111 1111 BF 1011 1111 FFl 1111 1111 7 0111 Fi 1111

To Use This Table:

Find the hexadecimal byte value you are looking up in one

of left-most columns, and read its binary value in the
same row in the column immediately to the right. For
example, a hexadecimal value of 2B would result in a
binary value of 0010 1011.

To Use This Table:

See

Also:

To convert a long hexadecimal number into
binary, simply use the table at the left to
substitute for each hexadecimal digit. Thus
a hexadecimal value of 9AF2 is

1001 1010 1111 0010 in binary.

1.06. Binary Number Conversions
1.10. Octal to Binary Number Conversion
1.11. Decimal to Binary Number Conversion
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1.03. HEXADECIMAL TO OCTAL NUMBER CONVERSION

Byte Values
Hex | Octal Hex | Octal Hex | Octal | Hex | Octal

0 000 40 100 80 200 Co 300
1 001 41 101 81 201 C1 301
2 002 42 102 82 202 Cc2 302
3 003 43 103 83 203 C3 303
4 004 44 104 84 204 c4 304
5 005 45 105 85 205 C5 305
6 006 46 106 86 206 Ccé 306
7 007 47 107 87 207 C7 307
8 010 48 110 88 210, [07:] 310
9 011 49 111 89 211 C9 311
A 012 4A 112 8A 212 CA 312
B 013 4B 113 8B| 213 CB 313
C 014 4C 114 8C 214 oC 314
D| 015 4D 115 8D 215 cD 315
B 016! 4E 116 8E 2186 CE 316,
F| 017, 4F 117 8F 217, o3 317
10 20 50 120 90 220 DO 320
11 21 51 121 91 221 D1 321
12 22 52 122 92 222 D2 322
13 23 53 123 93 223 D3| 323,
14 24 54 124 94 224 D4 324
15| 25 55 125 95 225 D5| 325
16| 26 56 126 96 226 D6 326
17 27 57 127 97 227 D7 327
18 30 58 130 98 230, D8] 330
19 31 59 131 99 231 D9 331
1A 32, 5A 132 9A 232 DA 332
1B 33 5B, 133 9B 233 DB 333
1C| 34 5C 134 9C 234 oc 334
1D| 35 5D 135 9D 235 DD 335
1E 36 5E| 136 9E 236 CE 336
1F| 37 5F 137 9F 237 DOF| 337
20 40 60 140 AQ 240 E0 340
21 41 61 141 Al 241 Ei 341
22 42| 62 142 A2 242 E2 342
23 43 63 143 A3 243 E3 343
24 44 64 144 A4 244 E4! 344
25 45 65 145 A5 245 ES5, 345
26 46 66 146 A6 246 E6 346
27 47 67 147 A7 247 E7 347
28 50 68 150 A8 250 E8 350
29 51 69 151 A9 251 E9) 351
2A 52 6A 152 AA 252 EA 352
2B 53 6B 153 AB 253 BB 353
2C 54 6C 154 AC 254 =¢] 354
2D 55 6D 155 AD 255 B 355
2E 56 6E 156 AE 256 E 356
2F 57 6F 157 AF 257 B 357,
30 60 70 160 BO 260, FO 360
31 61 71 161 B1 261 Fi 361
32 62 72 162 B2 262 F2 362
33 63 73 163 B3 263 F3 363
34 64 74 164 B4 264 F4, 364
35 65 75 165 B5| 265 F5 365,
36 66 76 166 B6 266 F6 366
37 67 77 167 B7 267 F7 367
38 70 78 170 B8 270 F8, 370
39 71 79 171 B9 271 F9 371
3A 72 7A 172 BA. 272 FA 372
3B 73 7B, 173 BB 273 B, 373
3C 74 7C 174 BC| 274 FC 374
3D 75 7D 175 BD 275 D 375
3E 76 7E 176 BE 276 FE 376
3F 77 7F 177 BF 277 F 377

To Use This Table:

Find the hexadecimal byte value you are looking
up in one of the left-most columns and read its
octal value in the same row in the column
immediately to the right. For example, a
hexadecimal value of 84 would result in an octai
value of 204.

Nibble Values

Hex

Octal

000

001

002

003

004

005

006

007

010

011

012

013,

014

015

016

nimlolole > oo |Nvo|ols |jwiv]= o

017

See Also:

Section 1

1.08. Octal to Decimal Number Conversion
1.09. Octal to Hexadecimal Number Conversion
1.10. Octal to Binary Number Conversion

1.13. Decimal to Octal Number Conversion
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1.04. HEXADECIMAL ADDITION TABLES

Results in Hexadecimal

0 1 2 3 4 5 6 7
0 1 2

2| 3

4

©
©
>
W]
O
o]
m
.

Dl H H
H F 10
11
10| 11] 12
111 12] 13
11] 12| 13[ 14
11] 12] 13| 14] 15
11} 12] 13| 14| 15 16
11] 12] 13| 14] 15| 16| 17
12) 13| 14| 15| 16| 17[ 18
14] 15 16| 17| 18] 19
16| 17) 18] 19 1A
18] 19| 1A] 1B
1Al 1B| 1C
1C| 1D

ar

1=

O | |4 jW

o|~N]o o |s
-
olmim|O|O
n
o

| |o i~ |o o
-
oimimioiolw

Qlm|>»>|o|w|v]|o
.
olmm|9|o|m|>

mlo|o|m > |© o
olmimlojo|m[>|©

olnlmiglo|m|>|w©]|x

almlololw|>|o e |N|o|als]w v ]~ |

Results in Decimal
ol1 121314 |56 7|89 |A|B|CIDIJE|F

o] of 1 2] 3] 4] 5] e 7| s8] 9 1of 11] 12] 13 14] 15
1 2| 3] 4 s| el 7| 8|l 9| 10 11 12[ 13[ 14| 15 16
2 4] 5| 6] 7| 8] 9f 10l 11] 12 13| 14| 15 16| 17
3 6] 7| 8] 9] 10l 11} 12| 13] 14| 15| 18] 17| 18
4 8 9| 10 14] 12 13| 14 15 16| 17| 18 19
5 10{ 11| 12] 13| 14] 15[ 16[ 17] 18] 19 20
6 12[ 13 14| 15 16] 17| 18] 19 20] 21
7 14{ 15] 16} 17| 18| 19] 20| 21| 22
8 16| 17] 18] 19 20] 21| 22 23
9 18] 19 20[ 21] 22| 23] 24
A 20| 21] 22| 23| 24| 25
B 22| 23] 24] 25| 26
c 24l 25| 26| 27
D 26| 27| 28
E 28] 29
F 30

To Use This Table: Find the column/row intersection of the two hexadecimal
nibble values you want to add -- the value in that cell is the
result of adding the two hex nibbles together.
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Table 1.04. Continued

Results in Hexadecimal

10 |20 |30 |40 |50 |60 |70 |80 |90 |AO |BO |CO |DO |EO |FO
10| 20] 30/ 40} 50/ 60f 70| 80/ 90/ AO| BOJ CO| DO| EO| F0j100
20 40| 50| 60/ 70{ 80/ 90} AO] BO| CO|] DO| EO| FO]100/110
30 60} 70| 80] 90{ A0] Bo} Co| DO| EO] FO|100[110[120
40 80| 90] AO| BO] Col Do| EoO| FO[100[{110/120{130
50 A0] BO| CO| DO| EO] FOJ100/110]120]130]140
60 C0| DO] EO] FOj100]110/120/130]140[150
70 EO| FO0|100{110{120{130{140/150{160
80 100§110/120{130/140/150{160]170
ao 120{130/140[{150]160]170{180
A0 140/150{160/170/180]190
B0 160{170]180}190{1A0
co 180]190j1A0]|1BO
Do 1A0]1B0J1CO
E0 1C0[ 1D0
FO 1EQ

Results in Decimal

10 |20 |30 |40 |50 |60 |70 |80 |90 |A0 |BO |CO | DO |EO |FO
10] 32| 48| 64| 80| 96{112|128/144]160]176[192|208|224[/240{256
20 64) 80| 96]112|128{144/160]1761192|208]224|240|256|272
30 96/112[128]144|160]176]192]208[224|240|256[272]|288
40 128/144|160/176[192/208/224[240]/256/272|288|304
50 160/176(192/208|224]240|256[272|288|304/320
60 192|208/224|240]256|272|288|304]320{336
70 224|240|256]272|288/304|320|336/352
80 256|272|288/304|320/336]352[368
90 288|304|320/336/352/368[384
A0 320[/336[352/368|384|400
B0 352|368[384/400/416
Cco 384/400/416[/432
DO 416/432/448
E0 4481464
Fo 480

To Use This Table:

See Also:

Find the result at the intersection of the column and row
that contain the hex numbers you are adding. If you are
adding hexadecimal byte values that don't end in 0
(e.g., B4 + A6), first look up the results for the least
significant digits (4 + 6 = A), then add this value to the
results for the most significant digits (BO + AO = 150,
so B4 + A6 = 15A). Remember to carry if necessary
(B + B =16, so BB + AB = 166).

1.05. Hexadecimal Multiplication Tables

Section 1
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1.05. HEXADECIMAL MULTIPLICATION TABLES

Results in Hexadecimal

0 1 {21314 1516171818 |A[BilCIDJ|EF
0 0l 0/ of o] o] o] o] of of of of o] of o] 0of O
1 1 2| 3| 4 5| 6 71 8 9] Al B C D H H
2 41 6| 8] Al C| H 10 12| 14| 16| 18] 1Al 1C| 1E
3 9] C] F 12f 15 18] 1B| 1E| 21| 24| 27 2A] 2D
4 10l 14| 18] 1C| 20] 24| 28] 2C] 30| 34] 38| 3C
5 19| 1E| 23| 28] 2D| 32| 37] 3C| 41| 46] 4B
6 24| 2A] 30| 36| 3C| 42| 48[ 4E[ 54| 5A
7 31| 38| 3F| 46| 4D| 54| 5B| 62| 69
8 40| 48| 50| 58| 60| 68] 70| 78
9 51| 5A| 63] 6C| 75| 7E}] 87
A 64| 6E] 78| 82 8C| 96
B 79| 84| 8F[ 9A| A5
C 90| 9C| A8| B4
D A9] Bl C3
E C4| D2
F El

Resuits in Decimal

0 1 1213141516 |7 18 |9 |A[BIC|DI|E|F
0 0O) 0ol o] of o] of o of o o of of o] of 0 O
1 1 2 3] 4| 5| 6/ 7] 8 9] 10| 11| 12| 13| 14] 15
2 4] 6] 8| 10] 12| 14] 16| 18] 20] 22| 24| 26| 28] 30
3 9| 12 15| 18| 21 24| 27| 30] 33| 36/ 39 42| 45
4 16| 20| 24| 28| 32| 36| 40{ 44| 48| 52| 56/ 60
5 25| 30| 35| 40| 45| 50| 55| 60} 65 70| 75
6 36| 42| 48] 54| 60 66| 72| 78 84| 90
7 49| 56| 63| 70| 77| 84| 91| 98[105
8 64| 72| 80 88| 96]104[112[120
9 81] 90| 99|108|117]126}{135
A 100/110{120{130/140]150
B 121[132{143]154]165
C 144]156/168]180
D 169|182]195
E 196/210
F 225

To Use This Table:

See Also:

Find the column/row intersection of the two hexadecimal
nibble values you want to multiply -- the value in that cell is
the result of multiplying the two hex nibbles together

1.04. Hexadecimal Addition Tables
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1.06. BINARY NUMBER CONVERSIONS

Binary _|Decimal | Hex Octal Binary _[Decimal | Hex Octal

0000 0000 0 0 0 01000000 64 40 100
0000 0001 1 1 1 0100_0001 65 41 101
0000 0010 2 2 2 0100 0010 66 42 102
0000 0011 3 3 3 0100 0011 67, 43 103
0000 0100 4 4 4 0100 0100 68 44 104
0000 0101 5 5 5 0100 0101 69 45] 105
0000 0110 6 6 6 0100 0110 70 46 106
0000 0111 7 7 7 0100 0111 71 47 107
0000 1000 8 8 10 0100 1000 72 48 110
0000 1001 9 9 11 0100 1001 73 49 111
0000 1010 10 A 12 0100 1010 74 4A 112
0000 1011 11 B 13 0100 1011 75 4B 113
0000 1100 12 Ci 14 0100 1100 76 4C 114
0000 1101 13 D 15 0100 1101 77 4D 115
0000 1110, 14 E| 16 0100 1110 78| 4E 116
0000 1111 15 F| 17| 0100 1111 79 4F 117
00010000 16 10 20 0101 0000 80 50 120
0001 0001 17| 11 21 0101 0001 81 51 121
0001_0010 18 12 22 0101 0010 82 52 122
0001 0011 19 13 23 0101 0011 83 53 123
0001_0100 20 14 24 0101 0100 84 54 124
0001 0101 21 15 25| 0101_0101 85 55) 125
0001 0110 22 16 26 0101 0110 86| 56 126
0001 0111 23] 17 27 0101 0111 87, 57 127
00011000 24 18 30 0101 1000 88 58 130
0001 1001 25| 19 31 0101 1001 89 59 131
0001_1010 26| 1A 32 0101 1010 90 5A 132
0001 1011 27 1B 33 0101 1011 91 5B 133
0001 1100 28] 1c 34 0101 1100 92 5C 134
0001 1101 29 1D 35 0101 1101 93 5D/ 135
0001 1110 30 1E 36 0101 1110 94 5E 136
0001 tit1 31 1F 37 010t 1111 95 5F 137
0010 0000 32 20 40 0110 0000 96 60 140
0010 0001 33 21 41 0110 0001 97 61 141
0010_0010 34 22 42 0110 0010 98 62 142
0010 0011 35 23 43 0110 0011 99 63 143
0010 0100 36 24 44 0110 0100 100 64 144
0010 0101 37 25 45 0110 0101 101 65 145
0010 0110 38 26 486 0110 0110 102 66| 146
0010 0111 39 27| 47 0110 0111 103 67 147
0010 1000, 40 28| 50 0110 1000 104 68| 150
0010 1001 41 29 51 0110 1001 105 69| 151
0010 1010 42 2A 52 0110 1010 106 6A 152
0010 1011 43 2B 53 0110 1011 107 6B 153
0010 1100 44 2C 54 0110 1100 108 6C 154
0010 1101 45 2D 55 0110 1101 109 6D 155
0010 1110 46 2E 56 0110 1110 110 6E 156
0010 1111 47 2F 57 0110 1111 111 6F| 157
0011 0000 48 30 60 0111 0000 112 70| 160
0011 0001 49 31 61 0111 0001 113 71 161
0011_0010, 50 32 62 0111 0010 114 72 162
0011 0011 51 33 63 0111 0011 115 73 163
0011 0100 52 34 64 0111 0100 116 74 164
0011 0101 53 35 65 0111 0101 117 75 165
0011 0110 54 36| 66) 0111 0110 118 76 166
0011 0111 55 37 67, 0111 0111 119 77 167
0011 1000 56 38 70 0111 1000 120 78 170
0011 1001 57 39 71 0111 1001 121 79 171
0011 1010 58 3A 72 0111 1010 122 7A 172
0011 1011 59 3B 73 0111 1011 123 7B 173
0011 1100 60 3C 74 0111 1100 124 7C 174
0011 1101 61 3D 75 0111 1101 125 7D 175
0011 1110, 62 3E! 76 0111 1110 126 7E 176
0011 1111 63 3F! 77 0111 1111 127 7F| 177

(Continued)

Section 1
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Table 1.06. Continued

Binary |Decimal | Hex Octal Binary  |Decimal | Hex Octal

1000 0000 128 80 200, 1100_0000, 192 co 300
1000 0001 129 81 201 1100_0001 193 Ci1 301
1000 0010 130 82 202 1100 0010 194 c2 302
1000 0011 131 83 203 1100 001t 195 C3 303
1000 0100 132 84 204 1100 0100 186 C4 304
1000 0101 133 85 205 1100 0101 197 C5 305
1000 0110 134 86 206 1100 0110 198 C6 306
1000 0111 135 87 207, 1100 0111 199 Cc7 307
1000 1000 136 88 210] 1100 1000 200 Cc8 310
1000 1001 137 89 211 1100 1001 201 C9 311
1000 1010 138 8A 212 1100 1010 202 CA 312
1000 1011 139 8B 213 1100 1011 203 cB 313
1000 1100 140 8C 214 1100 1100 204 o8] 314
1000 1101 141 8D 215 1100 1101 205 o] 315
1000 1110, 142 8E 216 1100 1110 206 CE 316
1000 1111 143 8F| 217 1100 1111 207 CF 317
10010000 144 90 220 1101 0000 208! DO 320
1001 0001 145 91 221 1101 0001 209 D1 321
1001 0010 146 92 222 1161 0010 210 D! 22
10010011 147, 93 223 1101 0011 211 D3 323
1001 0100, 148 94 224 1101 _0100 212 D4 324
1001 0101 149 95 225 1101_0101 213 D5 325
1001 0110 150 96 226 1101 0110 214 D6 326
1001 0111 151 97 227, 1101_0111 215 D7 327
1001 1000 152 98 230 11011000 216 D8 330
1001 1001 153 99 231 11011001 217 D9 331
1001 1010 154 9A 232 1101 1010 218 DA 332
1001 1011 155 9B 233 1101 _1011 219 DB 333
1001 1100 156 9C 234 1101 1100 220 e 334
1001_1101 157 9D 235 1101 1101 221 DD, 335
1001 1110 158 SE 236 1101 1110 222 OE 336
1001 1111 159 9F 237 1101 1111 223 DOF| 337
1010 0000 160 AQ 240 1110 0000 224 EO 340
1010 000t 161 Al 241 1110 0001 225 E1 341
1010 0010 162 A2 242 1110 0010 226 E2 342
1010 0011 163 A3 243 1110 0011 227 E3| 343
1010 0100 164 A4 244 1110 0100 228 E4 344
1010 0101 165 A5 245 1110 0101 229 E5 345
1010 0110 166 A8 246 1110 0110 230 E6 346
1010 0111 167 A7 247 1110 0111 231 E7 347
1010 1000 168 A8 250 1110 1000 232 E8 350
1010 1001 169 A9 251 1110 1001 233 E9 351
1010 1010, 170 AA 252 1110 1010 234 EA| 352
1010 {011 171 AB 253 1110 1011 235 B 353
1010 1100 172 AC 254 1110 1100 236 EC 354
1010 1101 173 AD 255 1110 1101 237 D) 355
1010 1110 174 AE 256 1110 1110 238 =3 356
1010 1111 175 AF 257 1110 1111 239 =4 357,
10110000 176 BO 260 11110000 240 Fo 360
10110001 177 B1 261 1111 0001 241 F1 361
1011 0010, 178 B2 262 1111 0010 242 F2| 362
1011 001t 179 B3 263 1111 0011 243 F3 363
1011 0100 180 B4 264 1111 0100 244 F4, 364
1011 0101 181 B5 265 1111 0101 245 F5 365
1011 0110 182 B6 266! 1111 0110 246 F6 366
1011 0111 183 B7 267 1111 0111 247 F7 367
1011 1000 184 B8 270 11111000 248 F8 370
1011 1001 185 B9 271 1111 1001 249 F9 371
10111010, 186 BA| 272 1111 1010 250, FA 372
1011 1011 187 BB| 273 1111 1011 251 B 373
1011 1100 188 BC 274 1111 1100 252 FC 374
1011 1101 189 BD 275 1111 1101 253 D 375
1011 1110 190 BE 276 1111 1110 254 E 376
1011 1111 191 BF 277 1111 1111 255 FF 377

To Use This Table:

See Also:

Find the value you want to look up by locating its binary equivalent in one of the left-most columns.

Read the converted value in the appropriate column on the same row; e.g., the octal equivalent of
binary 1110 is 16 (the third column).

1.02. Hexadecimal to Binary Number Conversion
1.10. Octal to Binary Number Conversion
1.11. Decimal to Binary Number Conversion

11
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1.07. BINARY TO SIGNED DECIMAL NUMBER CONVERSION

Binary Decimal Binary Decimal Binary Decimal Binary Decimal

0000 0000 0 0100 0000 64 1000 0000 -128 1100 0000 -64
0000 0001 1 0100 0001 65 1000 0001| -127 1100 0001 -63
0000 0010 2 0100 0010 66 1000 0010} -126 1100 0010 -62
0000 0011 3 0100 0011 67 1000 0011 -125 1100 0011 -61
0000 0100 4 0100 0100 68 1000 0100] -124 1100 0100 -60
0000 0101 5 0100 0101 69 1000 0101 -123 1100 0101 -59
0000 0110 6 0100 0110 70 1000 0110] -122 1100 0110, -58
0000 0111 7 0100 0111 71 1000 0111 -121 1100 0111 -57
0000 1000 8 0100 1000 72 1000 1000] -120 1100 1000, -56
0000 1001 9 0100 1001 73 1000 1001| -119 1100 1001 -55
0000 1010 10 0100 1010 74 1000 1010 -118| 1100 1010 -54
0000 1011 11 0100 1011 75 1000 1011 -117 1100 1011 -53
0000 1100 12 0100 1100 76 1000 _1100[ -1186| 1100 1100 -52
0000 1101 13 0100 1101 77 1000 1101] -115 1100 1101 -51
0000 1110, 14 0100 1110 78 1000 1110 -114 1100 1110 -50
0000 1111 15 0100 1111 79 1000 1111] -113 1100 1111 -49
0001 0000 16 0101 0000 80 1001 _0000] -112 1101 0000, -48
0001 0001 17 0101 0001 81 1001 _0001] -111 11010001 -47
0001 0010 18 0101 0010 82 1001 _0010] -110 11010010, -46
0001 0011 19 0101 0011 83 1001 _0011] -109 11010011 -45
00010100 20 0101 0100 84 1001 0100 -108 11010100 -44
0001 0101 21 0101 0101 85 1001 0101 -107| 1101 0101 -43
0001 0110 22 0101 0110 86 1001 _0110] -106 11010110, -42
0001 0111 23 0101 0111 87 1001 0111 -105 11010111 -41
0001 1000 24 0101 1000 88 1001 1000 -104 11011000 -40
0001 1001 25 0101 1001 89 1001 1001 -103 11011001 -39
0001 1010 26 0101 1010 90 1001 _1010] -102 1101 1010 -38
0001 1011 27 0101 1011 91 1001 1011 -101 1101 1011 -37
0001 1100 28 0101 1100 92 1001 1100 -100 1101 1100 -3 6
0001 1101 29 0101 1101 93 1001 1101 -99 1101 1101 -35
0001 1110 30 0101 1110 94 10011110 -98 1101 1110 -34
0001 1111 31 0101 1111 95 1001 1111 -97 1101 1111 -33
0010 0000 32 0110 0000 96 1010 0000 -9 6 1110 0000 -32
0010 0001 33 0110 0001 97 1010 0001 -95 1110 0001 -31
0010 0010 34 0110 0010 98 1010 0010 -94 1110 0010, -30
0010 0011 35 0110 0011 99 1010 0011 -93 1110 0011 -29
0010 0100 36 0110 0100 100 1010 0100 -92 1110 0100, -28
0010_0101 37 0110 0101 101 10100101 -91 1110 0101 -27
0010 0110 38 0110 0110 102 1010 0110 -90 1110 0110, -26
0010 0111 39 0110 0111 103 1010 0111 -89 1110_0111 -25
0010 1000 40 0110 1000 104 1010 1000 -88 1110 1000 -24
0010 1001 41 0110 1001 105 1010 1001 -87 1110 1001 -23
0010 1010 42 0110 1010 106 1010 1010 -86 1110 1010, -22
0010 1011 43 0110 1011 107 1010 1011 -85 1110 1011 -21
0010 1100 44 0110 1100 108 1010 1100 -84 1110 1100, -20
0010 1101 45 0110 1101 109 1010 1101 -83 1110 1101 -19
0010 1110, 46 0110 1110 110 1010 1110 -82 1110 1110 -18
0010 1111 47 0110 1111 111 1010 1111 -81 1110 1111 -17
0011 0000 48 0111 0000 112 10110000 -80 11110000, -16
0011 0001 49 0111 0001 113 1011 0001 -79 1111 0001 -15
00110010 50 0111 0010 114 1011 0010 -78 1111 0010 -14
0011 0011 51 0111 0011 115 1011 0011 -77 1111 0011 -13
0011 _0100 52 0111 0100 116 10110100 -76 11110100 -12
0011 0101 53 0111 0101 117 1011 0101 -75 11110101 -11
0011 0110 54 0111 0110 118 1011 0110 -74 1111 0110 -10
0011 0111 55 0111 0111 119 1011 0111 -73 1111 0111 -9
0011 1000, 56 0111 1000 120 10111000 -72 11111000 -8
0011 1001 57 0111 1001 121 1011 1001 -71 11111001 -7
0011 1010, 58 0111 1010 122 1011 1010 -70 1111 1010 - 6
0011 1011 58 0111 1011 123 1011 1011 -6 1111 1011 -5
0011 1100 60| 0111 1100 124 1011 1100 -68 1111 1100 - 4
0011 1101 61 0111 1101 125 1011 1101 -67 11111101 -3
0011 1110 62 0111 1110 126 1011 1110 -6 6 1111 1110 -2
0011 1111 63 0111 1111 127 1011 1111 -65 1111 1111 -1

To Use This Table:

See Also:

Find the binary value you want to convert in one of the left columns. Read its
corresponding signed decimal value in the same row in the column to the right.

1.06. Binary Number Conversions

Section 1
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1.08. OCTAL TO DECIMAL NUMBER CONVERSION

Octal | Dec Octal | Dec Octal | Dec Octal | Dec
0 0 40 32 100] 64 140 96
1 1 41 33 101 65 141 97|
2 2 42| 34 102 66 142 98
3 3 43| 35 103 67 143 99
4 4 441 36 104 68 144] 100
5 5 45| 37 105 69 145| 101
6 6 48] 38 106 70 146] 102
7 7 47 39 107 71 147 103

10 8 50 40 110 72 150 104
11 9 51 41 111 73 151] 105
12 10 52 42 112 74 152] 106
13 11 53] 43 113 75 153 107
14 12 54 44 114 76 154] 108
15 13 55| 45 115 77 155/ 109
16 14 56 46 116 78 156 110
17 15 57 47 117 79 1571 111
20| 16 60| 48 120 80| 160{ 112
21 17 61 49 121 81 161 113
22 18 62 50 122 82 162 114
23 19 63 51 123 83 163 115
24| 20 64 52 124 84 164] 116
25| 21 65 53 125 85 165 117
26 22 66 54 126 86 166] 118
27 23 67 55 127] 87 167{ 119
30 24 70 56 130 88| 170] 120
31 25 71 57 131 89 171 121
32 26 72 58 132 90 172] 122
33 27 73 59 133 91 173] 123
34 28 74 60 134 92 174] 124
35 29 75 61 135 93 175f 125
36| 30 76 62 136 94 176] 126
37| 31 77 63 137 95 177 127

To Use This Table:

Notes:

See Also:

Find the octal value in one of the left-
most columns and read its corresponding
decimal value in the column to its right in
the same row

Octal is rarely used for values greater
than 128 decimal

1.03. Hexadecimal to Octal Number Conversion
1.06. Binary Number Conversions
1.13. Decimal to Octal Number Conversion

13
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1.09. OCTAL TO HEXADECIMAL NUMBER CONVERSION

Octal | Hex Octal | Hex Octal | Hex Octal | Hex
0 0 40, 20 100f 40 140/ 60
1 1 41 21 101 41 141 61
2 2 42y 22 102] 42 142 62
3 3 43| 23 103] 43 143] 63
4 4 44 24 104 44 144] 64
5 5 45 25 105] 45 145 65
6 6 46{ 26 106] 46 146] 66
7 7 47| 27 107| 47 147 67

10 8 50[ 28 110] 48 150, 68
11 9 51 29 111 49 151 69
12, A 521 2A 112 4A 152 B6A
13 B 53] 2B 113] 4B 153] 6B
14 C 54| 2C 114] 4C 154 6C
15 D| 55| 2D 115] 4D 155] 6D
16 = 56| 2E 116 4E 156] 6E
17 F| 571 2F 117 4F 157 6F
20]. 10 60| 30 120] 50 160f 70
21 11 61 31 121 51 161 71
22| 12 62| 32 122] 52 162 72
23] 13 63] 33 123] 53 163] 73
241 14 84, 3 124} 54 164, 74
25| 15 65 35 125 55 165| 75
26| 16 66| 36 126] 56 166 76
27| 17 67, 37 127 57 167 77
30] 18 70, 38 130] 58 170} 78
31 19 71 39 131 59 171 79
32 1A 72 3A 132] 5A 172 7A
33, 1B 73[ 3B 133] 5B 173] 7B
34| 1C 74 3C 134 5C 174 7C
35| 1D 75 3D 135 5D 175| 7D
36 1E 76| 3E 136] 5E 176] = 7E
37 jis 77| 3F 137] 5F 177 7F

To Use This Table:

Notes:

See Also:

Find the octal value in one of the
left-most columns and read its
corresponding hexadecimal vaiue
in the column to the right in the
same row

Octal is rarely used for values
greater than 128 decimal

1.03. Hexadecimal to Octal Number Conversion

Section 1
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1.10. OCTAL TO BINARY NUMBER CONVERSION

Octal Binary Octal Binary QOctal Binary Qctal Binary
0| 0000 0000 40/ 0010 0000 100{ 0100 0000 140] 0110 0000
1] 0000 0001 41| 0010 0001 101 0100 0001 141| 0110 0001
2] 0000 0010 42| 0010 0010 102} 0100 0010 142] 0110 0010
3| 0000 0011 43| 0010 0011 103| 0100 0011 143| 0110 0011
4{ 0000 0100 44( 0010 0100 104 0100 0100 144 0110 0100
5] 0000 0101 45( 0010 0101 105] 0100 0101 145( 0110 0101
6| 0000 0110 46| 0010 0110 106/ 0100 0110 146| 0110 0110
7| 0000 0111 47[ 0010 0111 107{ 0100 0111 147 0110 0111
10[ 0000 1000 50) 0010 1000 110§ 0100 1000 150) 0110 1000
11[ 0000 1001 51{ 0010 1001 111} 0100 1001 151} 0110 1001
12| 0000 1010 52{ 0010 1010 112] 0100 1010 152] 0110 1010
13| 0000 1011 53} 0010 1011 113] 0100 1011 153] 0110 1011
14| 0000 1100 54 0010 1100, 114] 0100 1100 154 0110 1100
15( 0000 1101 55 0010 1101 115) 0100 1101 155( 0110 1101
16| 0000 1110 56/ 0010 1110 116} 0100 1110 156/ 0110 1110
17| 0000 1111 57| 0010 1111 117] 0100 1111 1571 0110 1111
20| 0001 0000 60| 0011 0000 120| 0101 0000 160[ 0111 0000
21| 0001 0001 61} 0011 0001 121] 0101 0001 161] 0111 0001
22| 0001 0010 62| 0011 0010 122] 0101 0010 162| 0111 0010
23] 0001 0011 63 0011 0011 123| 0101 0011 163| 0111 0011
24| 0001 0100 64| 0011 0100 124| 0101 0100 164 0111 0100
25( 0001 0101 65[ 0011 0101 125/ 0101 0101 165/ 0111 0101
26| 0001 0110 66/ 0011 0110 126/ 0101 0110 166/ 0111 0110
27{ 0001 0111 67| 0011 0111 127] 0101 0111 167] 0111 0111
30{ 0001 1000 70/ 0011 1000 130/ 0101 1000 170] 0111 1000
31| 0001 1001 71| 0011 1001 131} 0101 1001 171 0111 1001
32| 0001 1010 72| 0011 1010 132/ 0101 1010 172] 0111 1010
33} 0001 1011 73] 0011 1011 133} 0101 1011 173} 0111 1011
34| 0001 1100 74| 0011 1100 134] 0101 1100 174| 0111 1100
35/ 0001 1101 75( 0011 1101 135] 0101 1101 175] 0111 1101
36f 0001 1110 76/ 0011 1110 136} 0101 1110 176( 0111 1110
37} 0001 1111 77/ 0011 1111 137/ 0101 1111 177{ 0111 1111

To Use This Table:

Notes:

See Also:

Find the octal value in one of the left-most columns and read
its corresponding binary value in the column to the right in

the same row

Octal is rarely used for values greater than 128 decimal

1.06. Binary Number Conversions
1.08. Octal to Decimal Number Conversion
1.09. Octal to Hexadecimal Number Conversion
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1.11 DECIMAL TO BINARY NUMBER CONVERSION

Dec | Binary Dec | Binary Dec | Binary Dec | Binary
0/0000 00004 64/0100 0000 128|1000 0000 192|1100 0000}
110000 0001 65/0100 0001 129(1000 0001 193|1100 0001
210000 0010 66/0100 0010 130/1000 0010 1941100 0010
3/0000 0011 67/0100 0011 131{1000 0011 195/1100 0011
410000 0100 68/0100 0100 132/1000 0100 196/1100 0100
510000 0101 69/0100 0101 133{1000 0101 197{1100 0101
610000 0110 70/0100 0110 134{1000 01104 198|1100_0110f
710000 0111 71/0100 0111 135/1000 0111 199(1100 0111
810000 1000 72/0100 1000 136/1000_1000f 200{1100 1000
910000 1001 73{0100 1001 137{1000 1001 201/1100 1001
100000 1010 74{0100 1010 138{1000 1010] 2021100 1010
11]0000 1011 75/0100 1011 139|1000 1011 203[1100 1011
12]0000 1100 76{0100 1100 1401000 1100] 204{1100 11004
130000 1101 7710100 1101 1141|1000 1101 205/1100 1101
14]0000_ 1110 78/0100 1110 142[1000 1110 206/1100 1110
15/0000 1111 79]0100 1111 143[1000 1111 2071100 1111
160001 0000 80{0101 0000 1441001 0000 208{1101 00004
17/0001 0001 81]0101 0001 145|1001 0001 209|1101 0001
18/0001 0010 82|0101 0010 146]1001 0010 210j1101 0010
19/0001 0011 830101 0011 147[1001 0011 211{1101 0011
200001 0100 84|0101 0100 148/1001 0100 212{1101_0100]
21|0001 0101 85/0101 0101 149|1001 0101 213|1101 0101
22/0001 0110 8610101 0110 15001001 0110 214/1101_0110l
23]0001_ 0111 87/0101 0111 151[1001 0111 215[1101_ 0111
240001 10004 88/0101 1000 152[1001 1000 216{1101 1000
25|0001 1001 89/0101_1001 153[1001_1001 217|1101 1001
26/0001 1010 90j0101 1010 154[1001 1010 218/1101 1010
27]0001 1011 91]0101 1011 155/1001 1011 2191101 1011
280001 1100 92{0101 1100 156[1001 1100 220/1101 1100
290001 1101 93J0101 1101 157[1001 110t 221{1101 1101
30/0001 1110 940101 1110 158[{1001 1110 222|1101 1110
31j0001 1111 95{0101 1111 1591001 1111 223[1101 1111
32[0010 0000, 96/0110 0000 160[1010 0000 2241110 0000
33/0010 0001 97{0110 0001 161[1010 0001 225|1110 0001
34/0010 0010 98/0110 0010 162/1010 0010 226[1110 0010
35/0010 0011 98i{0110 0011 1163|1010 0011 227|1110 0011
36/0010 0100 100J0110 0100 1641010 0100 228[1110 0100
37|0010 0101 101{0110 0101 1651010 0101 229|1110 0101
38/0010 0110 102{0110 0110 166/1010 0110} 230[{1110 0110
39/0010 0111 103J0110 0111 1867|1010 0111 231]1110 0111
40{0010 1009 104{0110 1000 168[1010 1000 232|1110 1000
41]0010 1001 105{0110_ 1001 169(1010 1001 233]1110 1001
42|0010 1010 106/0110_1010 170{1010 1010 234]1110 1010
430010 1011 107]0110 1011 171j1010 1011 235/1110 1011
440010 1100 108{0110 1100 172{1010 1100 236]1110 1100
450010 1101 109{0110 1101 1731010 110t 237]1110 1101
46/0010 1110] 110j0110 1110 174{1010 11104 238[1110 1110
4710010 1111 111j0110 1111 175(1010 1111 239|1110 1111
48|0011 0000] 112j0111 0000 176[1011 0000 240|1111 0000
49]0011 0001 113j0111 0001 1771011 000t 241|1111 0001
500011 00104 114/0111 0010 178[1011 0010 242|1111 0010
51|0011 0011 115(0111 0011 1791011 0011 2431111 0011
52|0011 0100 116/0111 0100 180[1011 0100 24411111 0100
53[/0011 0101 117[0111 0101 1811011 0101 245(1111 0101
54]0011 0110 118/0111_0110 182[1011 0110 246[1111 0110
550011 0111 11910111 011t 1831011 O1it 24711111 Oiti
56{0011 1000| 120/0111 1000 184[1011 1000 248[(1111 1000
57|0011 1001 121{0111 100t 185[1011 100t 249|1111 1001
58]0011 1010 122]0111 1010 186/1011 1010 250[1111 1010
59{0011 1011 123]0111 1011 187[1011 1011 251[1111 1011
600011 1100 1240111 1100 188[1011 1100 252|1111 1100

61]0011 1101 125[0111 1101 189[1011 1101 253|1111 1101
620011 1110 126/0111 1110 190/1011 11104 25411111 1110
63]0011 1111 127]0111 1111 191{1011 1111 255|1111 1111

To Use This Table:

See Also:

Find the decimal byte value you are looking up in one of
left columns and read its binary value in the same row
in the column immediately to the right. For example, a
decimai vaiue of 43 wouid result in a binary vaiue

of 0010 1011.

1.06. Binary Number Conversions
1.10. Octal to Binary Number Conversion

Section 1
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1.12. DECIMAL TO HEXADECIMAL NUMBER CONVERSION

To Use This Table:

See Also:

Dec Hex Dec Hex Dec Hex Dec Hex Dec Hex
1 1 27 1B 53 35 79 4F 600 258
2 2 28 1C 54 36 80 50 700 2BC
3 3 29 1D 55 37 81 51 800 320
4 4 30 1E 56 38 82 52 300 384
5 5 31 1F 57 39 83 53 1000 3E8
6 6 32 20 58 3A 84 54 2000 7D0
7 7 33 21 59 3B 85 55 3000 BB8
8 8 34 22 60 3C 86 56 4000 FAQ
9 9 35 23 61 3D 87 57 5000 1388
10 Al 36 24 62 3E 88 58 6000 1770
11 B 37 25 63 3F 89 59 7000 1B58
12 g 38 26 64 40 90 5A 8000 1F40
13 D 39 27 65 41 91 5B 9000 2328
14 E 40 28 66 42 92 5C 10000 2710
15 F 41 29 67 43 93 5D 20000 4E20
16 10 42 2A 68 44 94 5E 30000 7530
17 11 43 2B 69 45 95 5F 40000 9C40
18 12 44 2C 70 46 96 60 50000 C350
19 13 45 2D 71 47 97 61 60000 EA60
20 14 46 2E 72 48 98 62 70000{ 11170
21 15 47 2F) 73 49 99 63 80000] 13880
22 16 48 30 74 4A 100 64 90000] 15F90
23 17 49 31 75 4B 200 C8 100000{ 186A0
24 18 50 32 76 4C 300 12C
25 19 51 33 77 4D 400 190
26 1A 52 34 78 4E 500 1F4

Find the decimal value in the left column and read the corresponding hexadecimal
value in the same row in the column to its right. If you are converting a decimal
number larger than 100, you may have to perform the conversion in steps, adding
the resulis together. For example, to convert 12345 into hex, first obtain the hex
value of decimal 10000 (2710H), then add this to the value for 2000 decimal
(7DOH), then add this to the value for 300 decimal (12CH), then add this to the
value for 45 decimal (2DH). The proper result is 3039H; remember that the
numbers you are adding are in hexadecimal. (See 1.04. Hexadecimal Addition Tables)

1.01. Hexadecimal to Decimal Number Conversion

1.04. Hexadecimal Addition Tables
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1.13. DECIMAL TO OCTAL NUMBER CONVERSION
Dec Qctal Dec QOctal Dec QOctal Dec Octal Dec Octal

1 1 27 33 53 65 79 117 600 1130
2 2 28 34 54 66 80 120 700 1274
3 3 29 35 55 67 81 121 800 1440
4 4 30 36 56 70 82 122 900 1604
5 5 31 37 57 71 83 123 1000 1750
6 6 32 40 58 72 84 124 2000 3720
7 7 33 41 59 73 85 125 3000 5670
8 10 34 42 60 74 86 126 4000 7640
9 11 35 43 61 75 87 127 5000 11610
10 12 36 44 62 76 88 130 6000 13560
11 13 37 45 63 77 89 131 7000] 15530
12 14 38 46 64 100 90 132 8000 17500
13 15 39 47 65 101 91 133 9000] 21450
14 16 40 50 66 102 92 134 10000] 23420
15 17 41 51 67 103 93 135 20000f 47040
16 20 42 52 68 104 94 136 30000f 72460
17 21 43 53 69 105 95 137 40000] 116100
18 22 44 54 70 106 96 140 50000] 141520
19 23 45 55 71 107 97 141 60000 165140
20 24 4 6| 56 72 110 98 142 70000] 210560
21 25 47 57 73 111 9o 143 80000] 234200
22 26 48 60 74 112 100 144 90000] 257620
23 27 49 61 75 113 200 310 100000] 303240
24 30 50 62 76 114 300 454

25 31 51 63 77 115 400 620

26 32 52 64 78 116 500 764

To Use This Table:

See Also:

Find the decimal value in the left column and read the corresponding octal value

in the same row in the column to the right. If you are converting a decimal number
larger than 100, you may have to perform the conversion in steps, adding the
results together. For example, to convert 12345 into octal, first obtain the octal
value of decimal 10000 (23420), then add this to the value for 2000 decimal

(3720), then add this to the value for 300 decimal (454), then add this to

the value for 45 decimal (55). The proper result is 30071; remember that the

numbers you are adding are in octal.

1.08. Octal to Decimal Number Conversion
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1.14. TWO'S COMPLEMENTS

Binary Complement Binary Complement Binary Complement Binary Complement
1111 1111} 0000 0001 1011 _1111) 0100 0001 0111 1111] 1000 0001 0011 1111/ 1100 0001
1111 1110| 0000 0010 1011 1110} 0100 0010 0111 1110[ 1000 0010 0011 _1110f 1100 0010
1111_1101| 0000 0011 1011 1101] 0100 0011 0111 1101} 1000 0011 0011 _1101] 1100 0011
1111 1100/ 0000 G100 1011 1100| 0100 0100 0111 _1100{ 1000 0100 0011 1100[ 1100 0100
1111 1011| 0000 0101 1011 _1011] 010C_0101 0111 1011] 1000 0101 0011 1011] 1100 0101
1111 1010| 0000 0110 1011 1010} 0100 0110 0111 1010/ 1000 0110 0011 _1010{ 1100 0110
11111001 0000 0111 1011 1001 0100 0111 0111 1001] 1000 0111 0011 1001} 1100 0111
1111 1000/ 0000 1000 1011 _1000| 0100 1000 0111 1000{ 1000 1000 0011 1000{ 1100 1000
1111 _0111] 0000 1001 1011 0111} 0100 1001 0111 _0111f 1000 1001 0011 0111 1100 1001
1111 _0110] 0000 1010 1011 _0110] 0100 1010, 0111 _0110] 1000 1010 0011 _0110f 1100 1010
1111 _0101]| 0000 1011 1011 0101] 0100 1011 0111 _0101] 1000 1011 0011 0101 1100 1011
1111_0100] 0000 1100 1011 0100} 0100 1100 0111 0100} 1000 1100 0011 0100{ 1100 1100
1111 _0011] 0000 1101 1011 0011} 0100 1101 0111 0011} 1000 1101 0011_0011] 1100 1101
1111 0010| 0000 1110 1011 0010] 0100 1110 0111 0010] 1000 1110 0011 0010/ 1100 1110
1111 0001]| 0000 1111 1011 _0001| 0100 1111 0111 0001| 1000 1111 0011 _0001f 1100 1111
1111 0000| 0001 0000 1011 0000| 0101 0000 0111 _0000{ 1001 0000 0011 0000[ 1101 0000
1110 1111} 0001 0001 1010 1111} 0101 0001 0110 1111} 1001 0001 0010 1111] 1101 0001
1110 1110[ 0001 0010 1010 _1110f 0101 0010 0110 1110] 1001 0010 0010 1110/ 1101 0010
1110 1101) 0001 0011 1010 1101} 0101 0011 0110 1101] 1001 0011 0010 1101f 1101 0011
1110 1100] 0001 0100 1010 1100j 0101_0100 0110 1100; 1001 0100 0010 1100} 1101 0100
1110 1011} 0001 0101 1010 1011} 0101 _0101 0110 1011} 1001 0101 0010 1011] 1101 o101
1110_1010| 0001 0110 1010 1010} 0101 0110 0110 _1010f 1001 0110 0010 1010/ 1101 0110
1110_1001[ 0001 0111 1010 1001| 0101 0111 0110 _1001f 1001 0111 0010 _1001] 1101 0111
1110_1000{ 0001 1000 1010 _1000{ 0101 1000 0110 1000| 1001 1000 0010 _1000] 1101 1000
1110 0111} 0001 1001 1010_0111] 0101 1001 0110 0111] 1001 1001 0010 0111] 1101 1001
1110_0110] 0oo1 1010 1010 _0110; 0101 1010 0110 0110; 1001 1010 0010 0110] 1101 1010
1110 0101} 0001 1011 1010 0101 0101 1011 0110 0101} 1001 1011 0010 _0101f 1101 1011
1110_0100{ 0001 1100 1010 0100| 0101 1100 0110 0100] 1001 1100 0010 _0100] 1101 1100
1110 0011] 0001 1101 1010_0011] 0101 1101 0110 0011] 1001 1101 0010 _0011] 1101 1101
1110 _0010; 0001 1110, 1010 0010} 0101 1110 0110 0010} 1001 1110, 0010 0010] 1101 1110
1110 _0001| 0001 1111 1010_0001] 0101 1111 0110 0001] 1001 1111 0010 _0001f 1101 1111
1110_0000{ 0010 0000 1010 0000} 0110 0000 0110 _0000[ 1010 0000 0010 _0000[ 1110 0000
1101 1111; 0010 0001 1001 1111} 0110 0001 0101 1111} 1010 0001 0001 1111l 1110 0001
1101_1110| 0010 0010 1001 _1110| 0110 0010 0101 1110f 1010 0010 0001 1110{ 1110 0010
1101 1101]| 0010 0011 1001 1101 0110 0011 0101 _1101] 1010 0011 0001 1101] 1110 0011
1101 1100| 0010 0100 1001 _1100| 0110 0100 0101 1100] 1010 0100 0001 1100; 1110 0100
1101 1011] 0010 0101 1001 _1011] 0110 0101 0101 1011] 1010 0101 0001 1011} 1110 0101
1101 _1010; 0010 0110 1001 1010} 0110 0110 0101 1010{ 1010 0110 0001 _1010f 1110 0110
11011001} 0010 0111 1001 _1001| 0110 0111 0101 1001f 1010 0111 0001_1001] 1110 0111
1101_1000) 0010 1000 1001 1000[ 0110 1000 0101 1000/ 1010 1000 0001 _1000[ 1110 1000
1101 _0111] 0010 1001 1001 _0111) 0110_1001 0101 0111] 1010 1001 0001 0111} 1110 1001
1101 0110 0010 1010 1001 _0110{ 0110 1010 0101 _0110] 1010 1010 0001 0110 1110 1010
1101_0101]| 0010 1011 10010101 0110 1011 0101 0101} 1010 1011 0001 0101f 1110 1011
1101 _0100| 0010 1100 1001 _0100; 0110 1100 0101 _0100] 1010 1100 0001 0100 1110 1100
1101 0011{ 0010 1101 1001 _0011] 0110 1101 0101 _0011f 1010 1101 0001 _0011f 1110 1101
1101 _0010{ 0010 1110 1001 0010j 0110 1110 0101 0010/ 1010 1110 0001 _0010[ 1110 1110
1101 0001} 0010 1111 1001 _0001] 0110 1111 0101_0001] 1010 1111 0001 0001f 1110 1111
1101 0000} 0011 0000 1001 0000] 0111 0000 0101 _0000] 1011 0000 0001 0000 1111 0000
1100 1111] 0011 0001 1000_ 1111 0111 0001 0100 1111] 1011 0001 0000 1111] 1111 0001
1100 1110] 0011 0010 1000 1110{ 0111 0010 0100 1110{ 1011 0010 0000 1110 1111 0010
1100 1101 0011 0011 1000 1101] 0111 0011 0100 1101] 1011 0011 0000 1101] 1111 0011
1100 1100f 0011 0100 1000 _1100[ 0111 0100 0100 1100 1011 0100 0000 1100 1111 0100
1100 1011] 0011 0101 1000 1011] 0111 0101 0100 _1011] 1011 0101 0000 1011j 1111 o101
1100 1010) 0011 0110 1000 1010] 0111 0110 0100 _1010{ 1011 0110 0000 1010| 1111 0110
1100 1001} 0011 0111 1000 _1001] 0111 0111 0100 1001} 1011 0111 0000 1001 1111 0111
1100 1000} 0011 1000 1000 1000{ 0111 1000 0100 1000{ 1011 1000 0000 1000/ 1111 1000
1100 0111 0011 1001 1000 0111 0111 1001 0100 0111} 1011 1001 0000 0111} 1111 1001
1100 0110] 0011 1010 1000 _0110{ 0111 1010 0100 0110; 1011 1010 0000 0110 1111 1010
1100 0101) 0011 1011 1000 0101} 0111 1011 0100_0101f 1011 1011 0000 0101] 1111 1011
1100 0100{ 0011 1100 1000 0100| 0111 1100 0100 _0100{ 1011 1100 0000 0100 1111 1100
1100 0011] 0011 1101 1000 0011} 0111 1101 0100_0011] 1011 1101 0000 0011 1111 1101
1100 0010} 0011 1110 1000 0010] 0111 1110 0100 0010} 1011 1110 0000 0010{ 1111 1110
1100 _0001] 0011 1111 1000 0001{ 0111 1111 0100 0001; 1011 1111 0000 0001} 1111 1111
1100 0000| 0100 0000 1000 0000 1000 0000 0100 0000/ 1100 0000 0000 0000{ 0000 0000
To Use This Table: Find the binary value you want to convert in one of the left columns. Read its

corresponding two's complement value in the same row in the column to the right.
See Also: 1.06. Binary Number Conversions
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1.15. COMMON 8086 FAMILY DATA FORMATS

Byte
Word

Double Word

Notes:

Integer

Nibble

Byte

Word

Double Word

Notes:

See Also:

<--Most Significant
Byte 3

7] sl 5] 4] 3] 2] 1] o

high word (address n+1)

15{14[13[12[11][10] 9of 8

7] 6] 5] al 3] 2] 1] o

- Byte 0

Section 1

low word (address n)

Least Significant- ->

23|22]21]20[19]18]17]16

15[14]13[12][11]10] 9] 8

7] 6] 5] 4] 3] 2] 1f o

31|30[29]28[27]26]25]24
A

|
|
[
Sign Bit (if used)

Numbers in boxes are the bit numbers; note that the numbering of bits
starts with the least significant bit labeled as zero

Storage Abilities

Smallest Integer Value

Largest Integer Value

|
0 | 15
3 o |
|
|t [Two's complemenﬂ -128 | 127
7 6 0 |
|
[ 1 Two's_complement ] -32,768 | 32,767
15 14 0 [
|
[ ] Two's complement ] -2,147,483,648 | 2,147,483,647
31 30 0

Numbers beneath boxes indicate bit numbers (high=most significant)

1.14. Two's Complements

1.16. Common Numeric Data Formats
1.17. Common String Formats
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1.16. COMMON NUMERIC DATA FORMATS

8087 Word Integer [+ | Two's_complement |
15 14 0
8087 Short Integ 1= | Two’s complement |
31 30 0
8087 Long Integer [+ | Two's_complement ]
63 862 0
8087 Packed Decimal [i | Unused ] 18 consecutive 4-bit packed decimal values l
79 78 7271 0
1.0 assumed
/
8087 Short Real |+ _|Biased exponent (7FH) [__significand ]
31 30 2322 o}
1.0 assumed
/
8087 Long Real |+ | Biased exponent (3FFH) [ Significand |
63 62 5251 0
Explicit 1.0
|
8087 Temporary Real [r | Biased exponent (3FFFH) | | Significand ]
79 78 64 6362 0
1.0 assumed
/
IEEE Floating Point |+ __|Biased exponent (3FFH)[ | Significand ]
63 62 52 51 0
1.0 assumed
/
MASM Long Real (DQ) | Biased exponent (81H) [+ [ Significand |
63 56 5554 o]
1.0 assumed
/
MASM Short Real (DD) |[Biased exponent (81H) I+ | significand |
31 24 2322 0

Notes:

*Numbers beneath boxes indicate bit numbers (high=most significant)

A bit value of 1 in the sign position (+) indicates the value is negative
«Exponent specifies the power of two by which the significand must be
raised to obtain the value of a real number

~Significand specifies a binary value to be raised by the exponent

<Note that some data formats are "normalized” (i.e., have an assumed
left-most bit of 1). Also, note that the decimal point in real numbers will
be to the right of the left-most digit in the significand.

*The |EEE fioating point format has an assumed high-order bit

of 1 (i.e., is "normalized")

*Note that the exponent for IEEE floating point numbers is "biased” by an
implementation-dependent amount. For the 8087, the real

exponent = exponent - 1023.
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Table 1.16. Continued

Layout of 8087 Data in_Memory

Section

Byte Legend
Number |b=binary digit
e=exponent bit
high 9 s=significant bit Huuuuuuy teeeeees|
| 8 t=two's complement bit bbbb_{bbbb
| 7 +=sign bit Tttt bbbb_{bbbb e +
| [3 u=unused bit tttittt bbbb_{bbbb
Position 5 fttttttt bbbb {bbbb $55SSS:!
in 4 tttttttt bbbb | bbbb SSSSSS!
Memory 3 +itttttt tttttttt bbbb | bbbb + $5SSSS:
| 2 tttttitt tttttttt bbbb_| bbbb $5888S!
| 1 iitmt% Tttt tttttttt bbbb_|bbbb $85S8 $$58SS!
low 0 |tttttttt titttttt titittit bbbb_|bbbb
Word Short Long Packed Short Long Temporary |EEE
Integer Integer Integer Decimal Real Real Real FP

To Use This Table:

This table shows where each bit position is stored in memory, and what it is used for. Each letter or symbol
in the boxes represents one bit (lower right is the least significant, upper left is most significant); each row

represents one byte in memory.

Numeric_Ranges Acceptable to Data Formats

Smallest Value Accepted

Largest Value Accepted

8087 Word Integer

-32,768]

32,767

8087 Short Integer

-2,147,483 648

2,147,483,647

8087 Long Integer

-9,223,372,036,854,775,808

9,223,372,036,854,775,807

8087 Packed Decimal

-(10718)-1

(10718)-1

8087 Short Real

8.43 x 107-37

3.37 x 10738

8087 Long Real

4.19 x 107-307

1.67 x_107308|

8087 Temporary Real

3.4 x 107-4932

1.2 x 1074932

IEEE Floating Point

4.19 x 10"-307

1.67 x 10"308|

MASM Long Real
MASM Short Real

Source: Intel 8087 Data Book, |EEE

See Also: 1.14. Two's Complements

1.15. Common 8086 Family Data Formats

1.17. COMMON STRING FORMATS

DOS Command Line [Length | String |
0 1 127
DOS Display String
(int 21, Function 9) [ String j $ [
0 Length+1
Asciz | String [ o]
0 Length+1
c* [ String —[ 0 I
0 Length+1
Pascal” fStrLengthI String |
0 2 Length+2
BASICA**
(Microsoft BASIC) [Length | Pointer | = -------- > String |
0 1 2 Pointer Pointer + Length
Notes: «*Not all C and Pascal compilers follow these formats exactly, but this is the
recognized standard for each
***Note that for BASICA, the string and the information about it are not stored
consecutively in memory
See Also: 1.15. Common 8086 Family Data Formats

1.16. Common Numeric Data Formats



1.18. COMMON MEMORY AREA TERMINOLOGY

Term Bits _|Possible Values Description Conventional Use
Bit 1 2|Binary digit - a single digital element Boolean value
Nibble 4 16{One-half a byte is a "nibble" Binary Coded Digit (0-9) or hex digit (0-F)
Byte 8 256|Standard "cell" of data, especially ASCII characters ASCIl character
Word 16 65536|8086 family of CPUs deal with this amount of data at a time Short Integer; memory address (not including segment
Double Word 32| 4294967296|Smallest memory area that can handle an 8086 segment:offset address jLong integers or segment addresses
Paragraph 128 NA] 16 consecutive bytes of data Memory allocation blocks
Page 2048 NA|256 consecutive bytes of data 2 pages = 1 sector of data
Segment NA NA|65536 consecutive bytes of data DS, CS, ES, or SS segment
Kilobyte NA NA|1024 bytes NA
Megabyte NA NA|1048576 bytes NA
See Also: 1.27. Powers of Two

%00G824n0S Od

€c
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1.19. BINARY CODED DECIMAL NUMBER FORMAT

Nibble (one BCD value)

Decimal BCD

0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001

Byte (two BCD values)

Decimal BCD Decimal BCD Decimal BCD Decimal BCD

00{ 0000 0000 25| 0010 0101 50[ 0101 0000 75 0111 0101
01l 0000 0001 26| 0010 0110 51] 0101 0001 76| 0111 0110
02| 0000 0010 27/ 0010 0111 52| 0101 0010 77/ 0111 0111
03/ 0000 0011 28| 0010 1000 53| 0101 0011 78( 0111 1000
04[ 0000 0100 29| 0010 1001 54/ 0101 0100 79| 0111 1001
05/ 0000 0101 30{ 0011 0000 55| 0101 0101 80/ 1000 0000
06| 0000 0110 31] 0011 0001 56] 0101 0110 81l 1000 0001
07/ 0000 0111 32| 0011 0010 57/ 0101 0111 82| 1000 0010
08{ 0000 1000 33| 0011 0011 58{ 0101 1000 83| 1000 0011
09| 0000 1001 34| 0011 0100 59/ 0101 1001 84| 1000 0100
10[ 0001 0000 35/ 0011 0101 60/ 0110 0000 85| 1000 0101
11] 0001 0001 36/ 0011 0110 61/ 0110 0001 86/ 1000 0110
12| 0001 0010 37/ 0011 0111 62| 0110 0010 87| 1000 0111
13} 0001 0011 38| 0011 1000 63| 0110 0011 88| 1000 1000
14/ 0001 0100 39/ 0011 1001 64/ 0110 0100 89| 1000 1001
15/ 0001 0101 40 0100 0000 65| 0110 0101 90{ 1001 0000
16] 0001 0110 41| 0100 0001 66/ 0110 0110 91] 1001 0001
17[ 0001 0111 42| 0100 0010 67 0110 0114 92[ 1001 0010
18] 0001 1000 43| 0100 0011 68| 0110 1000 93] 1001 0011
19 0001 1001 44/ 0100 0100 69| 0110 1001 94 1001 0100
20{ 0010 0000 45| 0100 0101 70] 0111 0000 95| 1001 0101
21| 0010 0001 46| 0100 0110 71] 0111 0001 96/ 1001 0110
22{ 0010 0010 47/ 0100 0111 72{ 0111 0010 97| 1001 0111
23{ 0010 0011 48| 0100 1000 73] 0111 0011 98| 1001 1000
24 0010 0100 49| 0100 1001 74| 0111 0100 99| 1001 1001

Notes: Two binary coded digits may be stored in one byte, as shown in the lower table

See Also: 1.11. Decimal to Binary Number Conversion

1.15. Common 8086 Family Data Formats

1.16. Common Numeric Data Formats

Section 1



PC Sourcebook

1.20. ASCIl CONTROL CODES
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Dec | Hex Binary WMnemonic Name Definition
0 00[ 0000 0000|NUL Null Space filler character/used in output timing for some device drivers
1 01] 0000 0001[SCH Start of header Marks beginning of message header
2| 02| 0000 0010|STX Start of text Marks beginning of data block (text)
3] 03] 0000 0011|ETX End of text Marks end of data block (text)
4| 04f 0000 0100|EOCT End of transmission Marks end of transmission session
5 05] 0000 0101/BNQ Inquiry Request for identification or information
6| 06| 0000 0110|ACK Acknowledgement "Yes" answer to queries or "ready for next transmission"/ used in
asynchronous protocols for timing
7| 07| 0000 0111|BEL Bell Rings bell or audible alarm on terminal
8| 08| 0000 1000|BS Backspace Moves cursor position back one character
9] 09{ 0000 1001|HT Horizontal tab Moves cursor position to next tab stop on line
10| 0A| 0000 1010|LF Line feed Moves cursor position down one line
11 0B] 0000 1011[VT Vertical tab Moves cursor position down to next "tab line"
12| 0C| 0000 1100{F Form feed Moves cursor position to top of next page
13{ 0D| 0000 1101JCR Carriage return Moves cursor to left margin
14! CE| 0000 1110!SO Shift out Next characters do not follow ASCI! definitions
15| OF[ 0000 1111]SI Shift_in Next characters revert to ASCIl _meaning
16/ 10[ 0001 000O|DLE Data link escape Used to control transmissions using "escape sequences”
17| 11{ 0001 0001{DC1 Device control 1 Not defined; normally used for ON controis; usually user defined
18| 12| 0001 0010/DC2 Device control 2 Not defined; normally used for ON controls; usually user defined
19 13| 0001 0011|DC3 Device control 3 Not defined; normally used for OFF controls; usuaily user defined
20| 14] 0001 0100|DC4 Device control 4 Not defined; normally used for OFF controls; usuaily user defined
21| 15| 0001 0101|NAK Negative acknowledgment ["No" answer to questions or "errors found, retransmit”/used in
asynchronous_protocols
22| 16| 0001 0110[SYN Synchronous idle Sent by synchronous devices when idle to insure sync
23] 17/ 0001 O111|ETB End of transmission block [Marks block boundaries in transmission
24| 18| 0001 1000/CAN Cancel Indicates previous transmission should be disregarded
25{ 19{ 0001 1001;EM End of medium Marks end of physical media, as in paper tape
26] 1A| 0001 1010|SUB Substitute Used to replace a character known to be wrong
27| 1B| 0001 1011|ESC Escape Marks beginning of an Escape control sequence
28| 1C| 0001 1100|FS File separator Marker for major portion of transmission
29| 1D] 0001 1101|GS Group separator Marker for submajor portion of transmission
30 1E| 0001 1110[RS Record separator Marker for minor portion of transmission
31 1F] 0001 1111jUS Unit_separator Marker for most minor portion of transmission
Notes: «ASCII control codes are sometimes used to "formalize" a communications session between communications devices

+DC1, DC2, DC3, DC4, FS, GS, RS, and US all have user-defined meanings, and may vary in use between
sessions or devices
*DC4 is often used as a general "stop transmission character"

«Codes used to control cursor position may be used to control print devices, and move the print
head accordingly. Not all devices support the full set of positioning codes, however.

See Also: 1.21 ASCII Character Set
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1.21. ASCIl CHARACTER SET

Dec | Hex | Octal Binary Name Character Dec | Hex | Octal Binary Name Character
0l 00 0] 0000 0000} NUL None 64/ 40| 100{ 0100 0000|at sign @
1 01 1] 0000 0001;SCH AAC 65| 41 101] 0100 0001|capital A A
2| 02 2! 0000 0010{STX AB* 66| 42| 102 0100 _0010|capital B B
3] 03 3] 0000 0011}ETX ACH 67/ 43/ 103! 0100 0011jcapital C C
41 04 4| 0000 0100|EQT AD* 68| 44f 104] 0100 0100|capital D D
5| 05 5| 0000 0101]BNQ AE* 69f 45/ 105] 0100 0101}capital E E
6] 06 6] 0000 0110JACK AR 70| 46! 106] 0100 0110|capital F F
7] 07 7] 0000 0111|BEL G 71} 47 107/ 0100 O111jcapital G G
8| 08 10} 0000 1000|BS AH* 72| 48] 110| 0100 1000|capital H H
9] 09 11] 0000 1001{HT AT 73] 49| 111][ 0100 1001|capital | |
10] OA 12| 0000 1010[LF A 74| 4A] 112| 0100 1010|capital J J
11 0B 13] 0000 1011jVT MK 75| 4B| 113]| 0100 1011|capital K K
12| 0C 14| 0000 1100{FF AL* 76| 4C| 114| 0100 1100|capital L L
13] 0D 15/ 0000 1101|CR AM* 77] 4D| 115 0100 1101|capital M M
14! OE 16| 0000 1110/S0 AN 78] 4E|] 116/ 0100 1110|capital N N
15 OF 17, 0000 1111}SI rO* 79| 4F| 117]| 0100 1111]capital O 0]
16] 10 20| 0001 0000|DLE APY 80| 50| 120[ 0101 0000|capital P P
170 11 21| 0001 0001|DC1 AQ* 81 51 121f 0101 0001|capital Q Q
18] 12 22| 0001 _0010|DC2 AR* 82| 52| 122| 0101 0010|capital R R
19 13 23} 0001 0011]DC3 A8 83| 53] 123} 0101 0011|capital S S
20| 14 24| 0001 0100|DC4 AT* 84| 54| 124| 0101 _0100|capital T T
21 15 25| 0001 0101|NAK U 85| 55| 125| 0101 0101]capital U U
22, 1 26y 0001 0110|SYN AV 86 56; 126{ 0101 0110;capital V V
23] 17 27| 0001 O0111|ETB AW 87| 57| 127 0101 0111|capital W W
24| 18 30{ 0001 1000{CAN AX* 88| 58 130] 0101 1000|capital X X
25| 19 31{ 0001 1001{EM AY* 89| 591 131] 0101 1001|capital Y Y
26 1A 32{ 0001 _1010{SUB AZT 90| 5A] 132| 0101 1010|capital Z Z
27 1B 33] 0001 1011jESC AT 91| 5B] 133] 0101 1011]opening bracket [
28 1C 34| 0001 1100{FS ALK 92 5C] 134| 0101 1100|backward slash \
29| 1D 35| 0001 1101]G8 M 93] 5D] 135| 0101 1101|closing bracket 1
30| 1E 36/ 0001 1110]JRS ART 94| 5E| 136| 0101 1110|caret A
31 1F 37[ 0001 1111]US A 95| 5F] 137| 6101 1111junderscore
32 20 40| 0010 0000|space Space 96| 60 140/ 0110 0000|grave
33 21 41| 0010 0001[exclamation point | 97| 61 141] 0110 0001|iowercase A a
34 22 42| 0010 0010|guotation mark " 98| 62 142] 0110 0010|iowercase B b
35| 23 43| 0010 0011|number sign # 99| 63 143| 0110 0011|lowercase C [
36| 24 44| 0010 _0100|dollar_sign $ 100 64| 144]| 0110 0100|lowercase D d
37 25 45| 0010 0101|percent sign % 101 65| 145] 0110 0101|lowercase E e
38 26 46| 0010 _0110|ampersand & 102 66| 146] 0110 0110}lowercase F f
39| 27 47| 0010 0111]apostrophe ! 103] 67| 147 0110 0111|lowercase G g
40[ 28 50{ 0010 1000|opening parenthesis |( 104] 68/ 150] 0110 _1000|lowercase H h
41 29 51| 0010_1001[closing parenthesis |) 105/ 69] 151} 0110 1001}lowercase | i
42| 2A 52| 0010 1010[asterisk * 106 6A] 152{ 0110 1010{lowercase J i
43| 2B 53| 0010 1011|plus sign + 107 6B] 153} 0110 1011}lowercase K K
44f 2C 54| 0010 1100{comma s 108| 6C| 154] 0110 1100|lowercase L 1
45| 2D 55| 0010 1101|hyphen or minus sign{- 109] 6D 155] 0110 1101}lowercase M m
46| 2E 56| 0010 1110|period . 110 6E| 156] 0110 1110lowercase N n
47 2F 57] 0010 _1111|slash / 111 6F] 157] 0110 1111|lowercase O o]
48 30 60| 0011 0000|zero 0 112] 70, 160] 0111 0000]lowercase P p
49| 31 61| 0011 _0001|one 1 113 71 161] 0111 0001|lowercase Q q
50| 32 62| 0011 _0010|two 2 114] 72| 162] 0111 _0010|lowercase R r
51| 33 63| 0011 0011]|three 3 115| 73] 163]| 0111 0011]|lowercase S S
52| 34 64| 0011 _0100|four 4 116| 74| 164] 0111 0100|lowercase T t
53| 35 65| 0011 0101|five 5 117] 75| 165] 0111 0101|lowercase U u
54| 36 66| 0011 0110|six 6 118| 76| 166| 0111 0110|iowercase V v
55| 37 67] 0011 _0111]|seven 7 119] 77| 167] 0111 0O111|lowercase W w
56 38 70| 0011 1000|eight 8 1201 78 170] 0111 1000|lowercase X X
57 39 71| 0011 1001]|nine 9 121 79| 171] 0111 1001|lowercase Y y
58] 3A 72| 0011 1010|colon : 122 7A| 172| 0111 1010|lowercase Z z
59| 3B 73| 0011 1011]semicolon ; 123 7B 173] 0111 1011jopening brace {
60! 3C 74] 0011 1100]less than sign < 124 7C 174} 0111 1100jvertical line |
61 3D 75| 0011 1101]equal sign = 125] 7D| 175] 0111 1101|closing brace }
62 3E 76| 0011 1110]greater than sign > 126 7E[ 176] 0111 1110}tilde ~
63 3F 77| 0011 1111]question mark ? 127 7FL 177} 0111 1111|DEL Delete

Notes: *IBM does not use the ASCII codes for all See Also: 1.20. ASCIl Control Codes

characters, using, for example, the lower 32
characters for graphics (See 1.22. IBM ASCII
Character Sei)

«*ASCII defines characters 0-31 to be control
characters (or nonprinting characters). On many
systems the characters will display as shown
and you can use the control sequence shown to

enter these values from most systems' keyboards.

1.22. IBM ASCIl Character Set
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1.22. IBM ASCIl CHARACTER SET
Dec |Hex |Octal | Binary Name Character Dec [Hex |Octal | Binary Name Character
0| 00 0/0000 0009|blank 64| 40; 100/0100 0000|at sign @
1] 01 1/ 0000 0001 |happy face @) 65| 41| 101/0100 0001|capital A A
2| 02 2/0000 0010|inverse happy face |® 66| 42| 102/0100 0010|capital B B
3| 03 3/0000 0011]heart v 67| 43| 103/0100 0011|capital C (9]
4| 04 4/0000 0100|diamond 4 68| 44/ 104/0100 0100 capital D D
5| 05 5/0000 0101|club & 69| 45 1050100 0101]|capital E E
6| 06 6| 0000 0110jspade & 70| 46] 106)/0100 0110|capital F F
7| 07 7/0000 0111|bullet . 71} 47] 107/0100 0111|capital G G
8| 08| 10/0000 1000]inverse bullet a 72) 48| 110/0100 1000|capital H H
9] 09] 11/0000 1001[circle @] 73| 49{ 111/0100 1001 capital | |
10| 0A] 12/0000 1010finverse circle 74] 4A| 112/0100 1010|capital J J
11] 0B8] 13[0000 1011|male sign [¢ 75| 4B| 113{0100 1011|capital K K
12| 0C| 14/0000 1100jfemale sign Q 76] 4C] 114/0100 1100|capital L L
13| 0OD| 15/0000 1101|single note 2} 77] 4D| 115/0100 1101|capital M M
14| OE| 16/0000 1110|double note ) 78] 4E[ 116/0100 1110[capital N N
15| OF] 17/0000 1111fsun ol 79| 4F| 117]0100 1111|capital O o
16| 10| 20/0001 0000|right triangle > 80| 50/ 120/0101 0000|capital P P
17| 11] 21]0001 0001|left triangle < 81] 51| 121/0101 0001|capital Q Q
18] 12| 22{0001 0010jup/down arrow $ 82| 52| 122/0101 0010|capital R R
19| 13} 23]0001 0011|{double exclamation i) 83| 53| 123/0101 0011|capital S S
20| 14/ 240001 0100|paragraph sign 9 84| 54] 124/0101 0100|capital T T
21| 15| 25[0001 0101]section sign 85| 55| 125/0101 0101|capital U u
22| 16{ 26{0001 0110{rectangular bullet - 86| 56| 126/0101 0110{capital V \
23| 17| 27/0001 0111|up/down to line F 87| 57| 127)0101 0111jcapital W W
24| 18/ 30{0001 1000jup arrow 1 88| 58] 130/0101 1000|capital X X
25| 19| 31[0001 1001|down arrow [ 89| 59| 131)0101 1001|capital Y Y
26| 1A] _32(0001 1010jright arrow i 90 5A| 1320101 1010{capital Z Z
27| 1B| 33{0001 1011lleft arrow « 91) 5B| 133|0101 1011|opening bracket [
28| 1C] 34{0001 1100}lower left box — 92| 5C| 134{0101 1100ibackward slash \
29| 1D| 35[0001 1101}left/right arrow hid 93| 5D| 135/0101 1101/closing bracket 1
30/ 1E| 36/0001 1110jup triangle A 94| 5E| 136/0101 1110|caret A
31| 1F| 37[0001 1111|down triangle M 95| 5F| 1370101 1111junderscore
32| 20/ 40/0010 0000|space Space 96| 60| 140/0110 0000|grave
33 21 4110010 0001{exclamation point ! 97{ 61} 141}10110 0001i{lowercase A a
34f 22{ 42/0010 0010{quotation mark " 98| 62| 142|/0110 0010|lowercase B b
35| 23| 43/0010 0011jnumber sign # 99| 63| 143/0110 0011{lowercase C c
36| 24| 44[0010 0100|dollar sign $ 100| 64| 144/0110 0100{lowercase D d
37 25| 45[0010 0101|percent sign % 101| 65/ 145/0110 0101|lowercase E e
38| 26 46[0010 0110jampersand & 102| 66] 146/0110 0110|lowercase F f
39| 27| 47/0010 0111japostrophe ! 103] 67] 147/0110 0111|lowercase G g
40| 28| 50[0010 1000|opening parenthesis |( 104 68| 1500110 1000{lowercase H h
41| 29| 51/0010 1001jclosing parenthesis |) 105{ 69| 151/0110 1001|lowercase | i
42| 2A| 52/0010 1010]asterisk * 106| 6A] 152|0110 1010{lowercase J i
43| 2B| 53/0010 1011|plus sign + 107| 6B} 153/0110 1011|lowercase K k
44) 2C| 54/0010 1100{comma , 108] 6C] 154]0110 1100|lowercase L |
45| 2D| 55{0010 1101[hyphen or minus sign |- 109{ 6D| 155/0110 1101{lowercase M m
46| 2F| 56[0010 1110|period . 110| 6E] 156/0110 1110[lowercase N n
47| 2F| 57[0010 1111}slash / 111| 6Ff 157/0110 1111}ilowercase O 0
48| 30| 60{0011 0000{zero 0 112 70/ 160/0111 0000|lowercase P p
49| 31 61{0011 0001{one 1 113] 71/ 161{0111 0001|lowercase Q q
50{ 32| 62[0011 0010[fwo 2 114 72| 162/0111 0010|lowercase R r
51) 33/ 63[0011 0011 three 3 115] 73] 163{0111 0011|lowercase S [
52| 34| 64{0011 0100|four 4 116 74| 164/0111 0100|lowercase T t
53| 35| 65{0011 0101|five 5 117] 75| 165/0111 0101|lowercase U u
54| 36] 66[0011 0110[six 6 118| 76| 166/0111 0110{lowercase V v
55| 37| 6710011 0111])seven 7 119 77] 167{0111 0111}lowercase W w
56| 38| 70{0011 1000)eight 8 120| 78] 170{0111 1000[lowercase X X
57| 39| 71{0011 1001}nine 9 121) 79] 171]0111 1001|lowercase Y y
58] 3A| 72[0011 1010jcolon : 122| 7A] 172|0111_1010|lowercase Z z
59| 3B| 73[0011 1011[semicolon ; 123| 7B| 173{0111 1011{opening brace {
60 3C| 74/0011 1100]less than sign < 124| 7C{ 1174|0111 1100{vertical line |
61| 3D] 75/0011 1101}equal sign = 125] 7D| 175/0111 1101 closing brace }
62 3E| 76{0011 1110|greater than sign > 126/ 7E] 176/0111 1110ltilde ~
63| 3F[ 77/0011 1111]question mark ? 127] 7F] 177/0111 1111]|small house b

(Continued)

27
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Table 1.22. Continued

Dec |Hex Octal | Binary Name Character Dec |Hex iOctal | Binary Name Character
128{ 80/ 200[1000_0000{C cedilta C 192{ COj 300{1100 0000{single lower left L
129{ 81| 201/1000 0001ju umlaut a 193] C1] 301[1100 0001|single lower junction |L
130 82| 202{1000 0010|e acute é 194! C2] 302/1100 0010{single upper junction | T
131| 83| 203/1000 0011ja circumflex & 195| C3| 303]1100 0011|single left junction t
132{ 84| 2041000 0100ja umlaut a 196{ C4| 304/1100 0100|single horizontal -
133] 85| 205{1000 0101ja grave a 197| C5] 305[1100 0101single intersection -
134/ 86! 206{1000 0110|a ring a 198| C6| 306/1100 0110{2 to 1 left junction o
135] 87| 207[1000 0111|c cedilla ¢ 199] C7] 3071100 0111]1 to 2 left junction
136/ 88| 210/1000 1000je circumflex é 200| €8] 310/1100 1000]double lower left 3
137 89| 211/1000 1001ie umlaut é 201] €9 311{1100 1001{double upper left Ir
138/ 8A] 2121000 1010je grave e 202| CA| 3112|1100 1010jdouble lower junction |{Jt
139| 8B} 213[1000 1011]i umlaut i 203| CB| 313|1100 1011!double upper junction |if
140 8C| 214]1000 1100]i circumflex i 204 0C| 314[1100 1100jdouble left junction | |
141} 8D] 215;1000 1101|i grave i 205| CD| 315{1100 1101jdouble horizontal =
142| 8E| 216/1000 1110|A umlaut A 206 CE| 316/1100 1110{double intersection |4k
143| 8F[ 217[1000 1111]A ring A 207] CF| 317{1100 1111i1 to 2 lower junction | L
144] 90| 220[1001 0O00O|E acute B 208 DO| 320{1101 _0000j2 to 1 lower junction | 1
145 91| 221{1001 0001|ae ligature 2 209 D1| 321/1101 0001}{1 to 2 upper junction | T
146 92| 222/1001 0010|AE ligature E 210{ D2| 322{1101 0010[2 to 1 upper junction | T
147 93] 223[1001 0011jo circumflex ) 211] D3| 323{1101 0011]1 to 2 lower left '8
148 94| 22411001 0100jo umiaut ] 212] D4 324{1101 0100]|2 to 1 lower left k
149 95| 225[1001 0101]o grave o 213| D5| 325/1101 0101]2 to 1 upper left F
150, 96] 226{1001 0110[u circumflex a 214| D6| 326|1101 0110|1 to 2 upper left
151] 97| 227[1001_0111|u grave a 215| D7) 327[1101 0111]|2 to 1 intersection
152] 98| 230[1001 1000)y umlaut 04 216| D8| 330[1101 1000}1 to 2 intersection *
153| 99| 231/1001 1001|0O umlaut o) 217| D9| 331|1101 1001]|single lower right J
154 9A] 232/1001 1010{U umlaut i 218| DA| 332|1101 1010|single upper left
155/ 9B| 233|1001 1011|cent sign ] 219| DB| 333|1101 1011]inverse space i
156} 9C| 2341001 1100|pound sign £ 220} DC| 334/1101 1100|lower inverse [ ]
157] 9D| 235/1001 1101|yen sign ¥ 221} DD| 335[1101 1101|left inverse T
158 9E| 236/1001 1110{Pt R 222| CE| 336|1101 1110|right inverse 1
159] 9F| 237(1001 1111)function f 223} DF{ 337{1101 1111]upper inverse u
160| AO| 240[1010 0000|a acute a 224] EO| 340/1110 0000|alpha a
161| A1l 241|1010 0001{i acute i 225] E1l 341/1110 0001jbeta B
162| A2[ 242|1010 0010|o acute é 226] E2| 342|1110 0010{gamma r
163| A3! 243/1010 0011ju acute [} 227 E3| 3483|1110 0011|pi L
164| A4l 244/1010 0100|n tilde A 228| E4| 344|1110 0100{sigma z
165| A5] 245/1010 0101|N tilde N 229| E5| 345/1110 0101]sigma ]
166] A6| 246/1010_0110|a macron . 230/ E6| 346|1110 0110|mu B
167 A7| 247/1010 0111|o macron ° 231 E7| 347/1110 011i]tau T
168| A8| 250/1010 1000|opening question mark|é 232) EB| 350/1110 1000|phi @
169] A9| 251[1010 1001]upper left box — 233| E9| 351|1110 1001|theta e
170] AA[ 2522|1010 1010|upper right box - 234| EA[ 352|1110 1010fomega N
171f AB[ 253/1010 1011{1/2 [} 235/ EB| 353|1110 1011|delta S
172| AC| 254/1010 1100/1/4 t 236| HO| 354|1110 1100|infinity o
173| AD| 255|1010 1101|opening exclamation | i 237| BD| 355|1110 1101|phi [
174| AE| 256/1010 1110|<< « 238| EE[ 356/1110 1110|epsilon €
175 AF[ 2571010 1111]> » 239 B| 357|1110 1111]intersection of sets [N
176| BO| 260[1011 0000|light block 240/ Fo[ 360/1111 0000|is identical to =
177| B1] 261]1011 0001|medium biock 241 Fi| 361|1111 0001|pius/minus_sign +
178| B2| 262[1011 0010|dark block 242| F2[ 362|1111 0010|greater/equal sign 2
179 B3| 263[1011 0011]|single vertical 243| F3| 363|1111 0011|less/equal sign <
180/ B4[ 264[/1011_0100]|single right junction |4 244 F4] 364|1111 0100|top half integral [
181| B5| 265/1011 0101]|2 to 1 right junction |4 245 F5[ 365/1111 0101|lower half integral J
182| B6| 266[/1011 0110[1 to 2 right junction 246 F6| 366|1111 0110|divide by sign +
183| B7| 267[1011 01111 to 2 upper right 1 247) F7] 367[1111 0111]approximately ~
184] B8| 270[{1011 1000|2 to 1 upper right 3 248| F8| 370/1111 1000{degree *
185 B9| 271]1011 1001|double right junction 249| F9| 371{1111 1001|filled in_degree .
186| BA| 272|1011 1010|double vertical 250] FA! 372|1111 1010|small bullet -
187| BB| 273[1011 1011|double upper right bl 251] FB} 373|1111 1011|square root L
i88] BC| 274]1011 1100 double iower right 3 252 RO} 37411111 1100jsuperscript n n
189| BD| 275{1011 1101|1 to 2 lower right b 253| M| 375/1111 1101|superscript 2 *
190| BE| 276[1011 1110]|2 to 1 iower right 4 254| FE} 376|1111 1110fbox =
191 BF| 277{1011 1111]single upper right 1 255 FF} 3771111 1111|phantom space
Notes: The line drawing charaters are given arbitrary names in this table in this manner: the left-

most component is named first, followed by the word "to," followed by the right-most

component. Thus, if we were naming the upper left corner of a single-line box, it would be

"1 to 1 upper left ." If the left side of the box were double lined, it would be "2 to 1 upper left.”
Source: IBM PC/XT Technical Reference, pages C-12, 13
See Also: 1.21. ASCIl Character Set

1.23. IBM Extended Character Codes
7.05. PC and XT Key Numbers and Scan Codes

7.06. AT 84-Key Key Numbers and Scan Codes

7.07. AT 101/102-Key Key Numbers and Scan Codes
7.08. PS/2 Key Numbers and Scan Codes

Section 1
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1.23. IBM EXTENDED CHARACTER CODES

Dec {Hex |Octal | Binary Actual Keys Pressed Dec |Hex |Octal | Binary Actual Keys Pressed
3{ 03 310000 0011}Null character (none) 85| 55| 125{0101 0101Shift + F2
15| OF] 17]0000 1111[Shift Tab 86| 56| 126/0101 0110|Shift + F3
16{ 10| 20)0001 O00QJAlt + Q 87| 57| 127]0101 0111|Shift + F4
17] 11 21/0001 O001[Alt + W 88| 58] 130j0101 1000|Shift + F5
18] 12| 22|0001 O010[Alt + E 89| 59| 131]0101 1001[Shift + F6
19] 13| 23|0001 0011[Alt + R 90| 5A] 132/0101 1010{Shift + F7
20 14/ 24/0001 O0100JAlt + T 91| 5B| 133|0101 1011IShift + F8
21] 15| 25/0001 O0101]JAlt + Y 92| 5C| 134|0101 1100|Shift + F9
22| 16| 260001 0110JAlt + U 93| 5D] 1135|0101 1101|Shift + F10
23] 17 27{0001 0111]Alt + | 94| 5E] 136/0101 1110{Control + F1
24/ 18/ 30J0001 1000jAlt + O 95| 5Ff 137[0101 1111|{Control + F2
25/ 19| 31|0001 1001]|Alt + P 96| 60{ 140[(0110 0000|Control + F3
30{ 1E| 36{0001 1110JAlt + A 97| 61] 141/0110 0001{Control + F4
31] 1Ff 37{/0001 1111]Alt + S 98 62| 142/0110 0010|Control + F5
32| 20 40/0010 0000{AIt + D 99| 63] 143|0110 0011{Control + F6
33] 21| 41]0010 0CO1|Alt + F 100] 64| 144/0110 0100]Control + F7
34| 22| 42)0010 O0010jAlt+ G 101] 65| 145]0110 0101jConiroi + F8
35 23] 43{0010 0011]Alt + H 102| 66| 146/0110 0110[Control + F9
36] 24/ 44/0010 0100[Alt + J 103| 67] 147/0110 0111|Control + F10
37] 25| 45/0010 0101]Alt + K 104 68| 1500110 1000jAlt + F1
38| 26/ 46{0010 0110JAlt + L 105] 69} 151|0110 1001]Alt + F2
44f 2C| 54|0010 1100jAlt + Z 106| 6A] 152|/0110 1010jAit + F3
45 2D| 5510010 1101]JAlt + X 107] 6B| 1153|0110 1011[Alt + F4
46| 2E|] 56{0010 1110[Alt + C 108| 6C| 154/0110 1100|Alt + F5
47] 2F] 57/(0010 1111[Alt + V 109] 6D| 155/0110 1101[Alt + F6
48] 30| 60{0011 000O[Alt + B 110[ 6E] 156/0110 1110{Alt + F7
49| 31 61{0011 0001[Ali + N 111] 6F] 157|0110 1111|Alt + F8
50| 32f 62/0011 0010JAlt + M 112] 70| 160/0111 O0O0O|Alt + F9
59| 3B| 73[0011 1011|Function key 1 113| 71| 161|0111 000t|{Alt + F10
60| 3C| 74]0011 1100|Function key 2 114] 72| 162]0111 0010|Control + PriSc
61] 3D 75]0011 1101{Function key 3 115{ 73] 163/0111 0011|Control + Left arrow
62| 3E| 76]0011 1110|Function key 4 116] 74| 164|0111 0100{Control + Right arrow
631 3Fl 7710011 1111iFunction key 5 117} 75! 165]0111 0101}{Control + End
64| 40| 100{0100 0000|Function key & 118| 76| 166/0111 0110{Control + PgDn
65| 41/ 101{0100 0001]|Function key 7 119 77/ 1670111 0111|Control + Home
66| 42| 102{0100 0010|Function key 8 120[ 78} 170{0111 1000[Alt + upper row 1
67| 43} 103]0100 0011{Function key 9 121] 79| 171j0111 1001[Alt + upper row 2
68{ 44 104]0100 0100{Function key 10 122 7A] 1172|0111 1010{Alt + upper row 3
71] 47] 107/0100 0111]Home 123| 7B| 1173|0111 1011]Alt + upper row 4
72| 48] 1100100 1000{Up arrow 124 7C| 174/0111 1100/Alt + upper row 5
73] 49| 111]0100 1001|Page Up 125 7D| 175{0111 1101[Alt + upper row 6
75| 4B| 113[0100 1011]Left arrow 126| 7E| 176/0111 1110|Alt + upper row 7
77| 4D] 115/0100 1101]|Right arrow 127| 7F] 177]0111 1111]Alt + upper row 8
79| 4F| 117]0100 1111jEnd 128| 80| 200/1000 OOOO|AIlt + upper row 9
80] 50{ 120/0101 0000{Down arrow 129] 81| 201/1000 0001[Alt + upper row 0
81| 51/ 121/0101 0001|Page Down 130] 82| 202{1000 0010|Alt + hyphen
82| 52| 122|/0101 0010|Insert 131| 83| 203{1000 0011]Alt + equals
83| 53| 123|0101 0011|Delete 132] 84| 204/1000 0100{Control + PgUp
84| 54 124/0101 0100 Shift + F1

Notes: Extended codes are preceded by a byte of 00H;

(e.g., O0H, 81H means Alt and Zero were held down)
Source: IBM PC/XT Technical Reference, page 2-14
See Also: 1.21. ASCIl Character Set

1.22. IBM ASCII Character Set
7.05. PC keyboard Key Numbers and Scan Codes
7.06. AT 84-key Key Numbers and Scan Codes

7.07. AT 101/102-key Key Numbers and Scan Codes
7.08. PS/2 Key Numbers and Scan Codes
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1.24. LINE DRAWING CHARACTER SET

218 196 194 191 201 203 187
r T ;| Ir T 1l

179|

195|- + -|180 204|'r' '1'# :|II185

197 206

L L d It L |
192 193 217 200 202 188
213 205 209 184 214 210 183
F = +F 3 T m m

216
E =
212 207

190

186||
199|}

211

Notes: Line characters can be drawn by holding down
the Alt key and typing the associated three-digit
number on the number pad

Source: |BM PC/XT Technical Reference, page C-13

See Also: 1.22. IBM ASCI| Character Set

215

208

{|182

189

Section 1



PC Sourcebook

1.25. EBCDIC CHARACTER SET

Dec |Hex |Octal | Binary Name Character Dec |Hex |Octal | Binary Name Character
0] 00 0/ 0000 0000 NUL 64] 40| 100/0100 0000 SP
1] 01 1]0000 0001 SOH 65 41| 101/0100 0001
2| 02 2/0000 0010] STX 66 42| 102/0100 0010,
3| 03 30000 0011 ETX 67| 43| 103/0100 0011
4] 04 4/0000 0100 PF 68| 44| 104/0100 0100
5| 05 5/0000 0101 HT 69 45| 105/0100 0101
6| 06 6/0000 0110 LC 70[ 46| 106/0100 0110
7] 07 7{0000 0111 DEL 71| 47| 107/0100 0111
8| 08| 10/0000 1000 & 72| 48| 110/0100 1000
9] 09 11,0000 1001 RLF 73] 49| 111j0100 1001
10| OA] 12/0000 1010 SMM 74| 4A] 112]0100 1010 ¢
11] 0B} 130000 1011 VT 75| 4B] 113/0100 1011 .
12| 0C| 14[/0000 1100 F 76| 4C| 114/0100 1100 <
13| 0D] 15{0000 1101 R 77/ 4D| 115]0100 1101 (
14| OE| 16/0000 1110 0 78] 4E| 116/0100 1110, +
15| OF] 17/0000 1111 Sl 79| 4F| 1117|0100 1111 |
16/ 10] 20/0001 0000 DLE 80| 50| 120/0101 0000, &

17| 11] 21]0001_0001 DC1 81] 51] 121]0101 0001
18| 12| 22/0001 0010 DC2 82| 52| 122/0101 0010
19| 13| 2310001 0011 ™ 83| 53] 123/0101 0011
20| 14/ 24[0001 0100 RES 84| 54| 124/0101 0100
21| 15| 25/0001 0101 NL 85| 55| 125/0101 0101
22| 16| 26/0001 0110 BS 86| 56| 126/0101 0110
23| 17 2710001 0111 1L 87| 57| 127/0101 0111
24| 18| 30/0001 1000| CAN 88| 58| 130/0101 1000
25| 19| 31[0001 1001 EM 89| 59| 131)0101 1001
26| 1A 32|/0001 1010, cC 90] 5A] 132)0101 1010 !
27| 1B[ 33|0001 1011 Cu1 91| 5B] 133]0101 1011 $
28| 1C[ 34/0001 1100 IFS 92| 5C| 134/0101 1100 *
29| 1D[ 35/0001 1101 IGS 93| 5D| 135(0101 1101 )
30[ 1E[ 36/0001 1110 IRS 94| 5E| 136[/0101 1110 ;
31] 1F] 37/0001 1111 1US 95| 5F| 137/0101 1111 -
32| 20l 40l0010 0000 DS 96{ 60| 140/{0110 0000 -
33| 21| 41|0010 0001 SOS 97] 61] 1410110 0001 /
34| 22| 42)0010 0010 FS 98| 62| 142/0110 0010
35| 23| 43j0010 0011 99| 63| 143/0110 0011
36| 24 44/0010 0100 BYP 100f 64 144/0110 0100
37| 25| 45/0010 0101 LF 101] 65| 145/0110 0101
38| 26| 46/0010 0110 ETB 102| 66| 146/0110 0110
39| 27| 47/0010 0111 ESC 103| 67[ 147/0110 0111
40| 28| 50/0010 1000 104 68| 150/0110 1000
41| 29{ 51/0010 1001 105 69| 151/0110 1001
42| 2A| 52/0010 1010 SM 106| 6A] 152|/0110 1010 i
43| 2B 53[0010 1011 Ccu2 107| 6B] 153]0i10 1011 s
44| 2C| 54/0010 1100 108| 6C| 154/0110 1100 %
45| 2D 55/0010 1101 BN 109] 6D| 155/0110 1101 —
46| 2E 56/0010 1110 ACK 110] 6E| 156/0110 1110, >
47] 2F 57/0010 1111 BEL 111} 6F 157|0110 1111 ?
48| 30| 60/0011 0000 112[ 70[ 160/0111 0000,
49 31 61/0011 0001 113 71) 161)0111 0001
50| 32| 62{0011 0010/ SYN 114| 72| 162/0111 0010
51| 33| 63]0011 0011 115 73] 163/0111 0011
52| 34/ 64/0011 0100 PN 116 74/ 164/0111 0100,
53| 35! 65/0011 0101 RS 117| 75/ 165/0111 0101
54| 36| 66/0011 0110, c 118{ 76| 166/0111 0110
55| 37| 67/0011 0111 EOT 119] 77| 167(0111 0111
56| 38| 70{0011 1000 120/ 78{ 170/0111 1000
57[ 39] 71]0011 1001 121] 79| 171/0111 1001
58| 3A| 72{0011 1010 122| 7A| 172/0111 1010 :
59 3B[ 73/0011 1011 Ccu3 123| 7B| 173|0111 1011 #
60| 3C 7410011 1100 DC4 124 7C| 174/0111 1100 @
61| 3D] 75/0011 1101 NAK 125 7D| 175/0111 1101 '
62! 3E 7610011 1110 126/ 7E! 176/0111 1110 =
63| 3Ff 77/0011 1111 SuB 127] 7F[ 1770111 1111 "

(Continued)
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Table 1.25. Continued

Dec lHex Octal | Binary Name Character Dec {Hex {Octal i Binary Name Character
128| 80| 200} 1000 0000 192] COj 300{1100 0000 {
129| 81] 20111000 0001 a 193} C1} 301i1100 0001 A
130} 82] 2021000 0010! b 194; C2; 302;1100 0010 B
131| 83| 203]1000 0011 C 195] C3; 303i1100 0011 c
132| 84| 204j1000 0100 d 196{ C4{ 304/1100 0100 D
133] 85| 205{1000 0101 € 197, C5] 305/1100 0101 E
134} 86] 206;1000 0110, f 198; C6; 306;1100 0110 F
135| 87| 207]1000 0111 g 199] C7] 307/1100 0111 G
136{ 88| 210{1000 1000 h 200: €8 310{1100 1000 H
137| 88| 211]1000 1001 i 201} C9 311j1100 1001 1
138 8A| 212/1000 1010 202] CA| 312{1100 1010

139} 8B| 213/1000 1011 203} CB| 313{1100 1011

140{ 8C| 214/1000 1100 204} OC| 314{1100 1100 J
141] 8D| 215/1000 1101 205] CD| 315{1100 1101

142] 8E| 216[1000 1110 206 CE| 316{1100 1110 b
143] 8F| 217[1000 1111 207| CF[ 317|1100 1111

144| 90| 220/1001 0000, 208| DOl 320[1101 0000 }
145( 91| 221/1001 0001 i 209! D1f 321/1101 0001 J
146] 92| 222/1001 0010 k 210 D2| 322(1101 0010, K
147[ 93| 22311001 0011 i 211} D3| 323[1101 0011 L
148 94| 224[1001 0100 m 212 D4| 324/1101 0100 M
149] 95| 225/1001 0101 n 213] D5l 325{1101 0101 N
150| 96| 226[1001 0110 o 214] D6l 326{1101 0110 o
151] 97| 227/1001 0111 P 215} D7] 327{1101 0111 P
152] 98| 230{1001 1000 q 216] D8] 330/1101 1000] Q
153] 99| 231{1001 1001 r 217] D9l 331{1101 1001 R
154] SA| 232{1001 1010 218] DA] 332[1101 1010

155] 9B| 233{1001 1011 219] DB} 333{1101 1011

156{ 9C| 2341001 1100 220, DC| 334{1101 1100

157| 9D| 2351001 1101 221| DD| 335{1101 1101

158} OE| 236/1001 1110 222 CE| 336{1101 1110

159] OF| 237[1001 1111 223] DF| 337[1101 1111

160f A0| 240{1010 0000 224 EO| 340/1110 0000 \
161f A1| 241{1010 0001 ~ 225| E1| 341|1110 0001

162] A2| 242[1010 0010 s 226| E2| 342[1110 0010] S
163] A3| 243/1010 0011 T 227| E3| 343|1110 0011 T
164| A4] 244[1010 0100 u 228| E4] 344/1110 0100 U
165 A5} 2451010 0101 v 229| E5| 345[1110 0101 v
166] A6| 246[1010 0110 w 230 E6| 346/1110 0110| W
167| A7] 2471010 0111 X 231 7] 347]1110 0111 X
168| A8[ 250[1010 1000 y 232| E8| 350{1110 1000 Y
169| A9| 251|1010 1001 z 233| E9| 351{1110 1001 Z
170) AA| 252/1010 1010] 234] EA| 352(1110 1010

171] AB| 253{1010 1011 235{ EB| 353{1110 1011

172] AC| 25411010 1100, 236} EC| 354[1110 1100 d
173} AD| 25%1010 1101 237 | 355[1110 1101

174] AE| 256/1010 1110 238] EE| 356[1110 1110

175| AF| 257[1010 1111 239] B 357[1110 1111

176] BO| 260[1011 0000 240 Fo}] 360/1111 0000, 0
177] B1| 261/1011 0001 241] F1} 361{1111 0001 1
178] B2| 262{1011 0010 242 F2| 362/1111 0010 2
179{ B3| 263{1011 0011 243| F3] 363{1111 0011 3
180] B4| 264{1011 0100 244| F4] 364{1111 0100 4
181} B5| 265{1011 0101 245| F5 365/1111 0101 5
182| B6| 266[1011 0110 246] Fe6| 366{1111 0110 G
183| B7| 267/1011 0111 247 F7] 367[1111 0111 7
184 B8| 270/1011 1000 248| Fg8| 370{1111 1000 8
185{ BY9| 271[1011 1001 249 F9| 371[1111 1001 9
186) BA| 272|1011 1010] 250] FA| 372[1111 1010 |
187 BB| 273[1011 1011 251| FB{ 373[1111 1011

i88] BC| 274|1011 1100 252 FG| 3741111 _1100]

189] BD| 275]1011 1101 253] M| 375/1111 1101

190 BE| 276{1011 1110 254| K| 376[1111 1110

191] BF| 277/1011 1111 255| F| 377]1111 1111 EO

See Also: 1.21. ASCII Character Set
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1.26. DIGIT POSITIONS IN COMMON BASES

Digit Position Value

Base Name 6th Pos. | 5th Pos. | 4th Pos. | 3rd Pos. | 2nd Pos. | 1st Pos.

2 binary 32 16 8 4 2 1

8 octal 32768 4096 512 64 8 1

10 decimal 100000{ 10000 1000 100 10 1

16 hexadecimal ]1048576] 65536 4096 256 16 1
Notes: The first digit position is the least significant
See Also: 1.11. Decimal to Binary Number Conversion

1.12. Decimal to Hexadecimal Number Conversion
1.13. Decimal to Octal Number Conversion

1.27. POWERS OF TWO

Power Value Common Definitions and Usage

2M 2 (1 bit may have 2 possible values) (2 bytes = word)
272 4 (4 bits = nibble, BCD Digit) (4 bytes = double word)
273 8 (8 bits = byte, ASCIl Character)
274 16 (16 bits = word, Near Address) (16 bytes = paragraph)
275 32 (32 bits = double word, Far Address)
26 64
277 128
2°8 256 (1 byte may have 256 possible values) (256 bytes = page)
249 512

270 1,024 (1,024 bytes = kilobyte)

271 2,048

22 4,096

273 8,192

2714 16,384

2”15 32,768

2716 65,536 (65,536 bytes = segment)

2M7 131,072

278 262,144

2719 524,288

2120 1,048,576 (1,048,576 bytes = megabyte)

2721 2,097,152

2/22 4,194,304

2723 8,388,608

2724 16,777,216

2225 33,554,432

Notes: 2215 means "2 raised to the 15th power”
See Also: 1.15. Common 8086 Family Data Formats

1.18. Common Memory Area Terminology
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1.28. INTERNATIONAL SORT ORDERING

In ASCl! sort ordering, characters are sorted as follows:

-Lower numbered ASCII characters appear before higher
numbered ones, thus:

-All uppercase characters appear before lowercase ones

-Characters with diacritical marks come after all other letters

ASCII sort ordering would treat the alphabet like this:

ASCII Code Character ASCII Code Character
65 A 114 r
66 B 115 s
67 C 116 t
68 D 117 u
69 E 118 v
70 F 119 w
71 G 120 X
72 H 121 y
73 i 122 z
74 J 128 C
75 K 129 [
76 L 130 é
77 M 131 a
78 N 132 ]
79 [¢) 133 3
80 P 134 a
81 Q 135 c
82 R 136 é
83 S 137 é
84 T 138 &
85 U 139 i
86 v 140 i
87 W 141 i
88 X 142 A
89 Y 143 A
90 Z 144 E
97 a 145 E:]
98 b 146 £
99 c 147 )
100 d 148 o
101 e 149 o
102 f 150 G
103 g 151 U
104 h 152 ¥
105 i 153 [¢)
106 i 154 U
107 k 160 E
108 | 161 i
109 m 162 6
110 n 163 a4
111 0 164 fi
112 p 165 N
113 q 225 B

Section 1
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Table 1.28. Continued

In International sort ordering, ASCII sort order is changed, as follows:

-Characters are sorted by alphabetical position: A and a are equal and come before B
-Characters with diacritical marks are expanded accordingly: umlauted a becomes

ae for sort ordering, B becomes ss, etc.

-Lowercase characters are applied first, for example, deJesus appears before Dejesus
-Norwegian, Danish, Swedish, and Finnish &, A and umlauted characters are placed at

the end of the regular alphabet for those countries

International sort ordering would treat the alphabet like this:

ASCII Code

Character

82

115

225

83

116

84

117

129

163

151

150

85

154

118

86

119

87

120

88

121

152

89

122

90

134

143

145

ASCII Code Character ASCIl Code Character
97 a 139 1
132 El 161 i
160 a 141 i
133 a 140 [
131 a 73 |
65 A 106 i
142 A 74 J
98 b 107 k
66 B 75 K
99 c 108 |
135 c 76 L
67 C 109 m
128 C 77 M
100 d 110 n
68 D 164 fi
101 e 78 N
137 é 165 N
130 é 111 0
138 & 148 [e]
136 é 162 0
69 E 149 o
144 E 147 0
102 f 79 (0]
70 F 153 [¢)
103 g 112 )
71 G 80 P
104 h 113 q
72 H 81 Q
105 i 114 r

146

B8 [P N[N << Ix]x [2]2 |<|< || |elele e [~ [v]e|o |

Source: Paradox 2.0 User's Guide, pages 519 to 521
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1.29. TRUTH TABLES FOR LOGICAL OPERATIONS

AND OR
Condition 1 | Condition 2 Result Condition 1_| Condition 2 Result
TRUE TRUE TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE FALSE TRUE
FALSE TRUE FALSE FALSE TRUE TRUE
FALSE FALSE FALSE FALSE FALSE FALSE
EXCLUSIVE OR EXCLUSIVE AND
Condition 1 | Condition 2 Result Condition 1 _| Condition 2 Result
TRUE TRUE FALSE TRUE TRUE FALSE
TRUE FALSE FALSE TRUE FALSE TRUE
FALSE TRUE FALSE FALSE TRUE TRUE
FALSE FALSE TRUE FALSE FALSE TRUE
NOT

Condition Result
TRUE FALSE
FALSE TRUE
Notes: The resulting value is read by finding a row in which the conditions

you are looking up are met and by reading the result in the right-most
column of that row

Section 1
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2

DOS Commands,
Utilities, and
Summaries




2.01. DOS COMMAND SUMMARY

Command Syntax Function Example Comments
APPEND d:path[:{d:]path...] Locates files outside current directory APPEND c:\dbfiles See 2.02. APPEND Parameters
ASSIGN [x[=]y[... Routes disk I/O to another drive ASSIGN a=c b=c

ATTRIB [+parms] [d:][path]filespec]/parms]

Modifies file attributes

ATTRIB -r myfile.doc /s

See 2.03. ATTRIB Parameters

BACKUP d:[path]ffilespec] d:[/parms]

Backs up one disk to another

BACKUP c:*.* a: /S/F

See 2.04. BACKUP Parameters

BREAK [ON|OFF]

Defines status of control break

BREAK ON

CHCP [number]

Selects code page DOS uses

CHCP 850

Must execute NLSFUNC first

CHDIR [d-[path

Sets or displays current path

CHKDSK [d-]pathiifilespec]l/parms}

CD c:\wp\word\data

Analyzes disk and FAT

CHKDSK c/F

May be abbreviated to CD

See 2.05. CHKDSK Parameters

CLS Clears display screen CLS
COMMAND [d:][path][/parms Starts a secondary command processor COMMAND c:\ut /p See 2.06. COMMAND Parameters
COMP [d:][path]filespec][d:][path][filespec] Compares contents of files COMP *.BAT A*.BAT
COPY [/parms][d:][pathifilespec]/parms] [d:][path][filespec][/parms]| Copies a file or set of files COPY *.*c: See 2.07. COPY Parameters
CTTY devicename Changes stdin and stdout to auxiliary console [CTTY COM1
DATE [date] Enters, changes, or displays date DATE 1-12-87
DEL [d:][path]filespec Deletes specified file or files DEL *.bak See also ERASE below
DIR [d][path][filespec][/parms] Lists directory entries DIR c:Av See 2.08. DIR Parameters
| DISKCOMP [d: [d:]}[/parms] Compares contents of two disks DISKCOMP _a: b: See 2.09. DISKCOMP Parameters
DISKCOPY [d: [d-]][/parms] Copies a disk DISKCOPY a: b: See 2.10. DISKCOPY Parameters
ERASE [d:][pathlfilespec Deletes specified file or files ERASE *.bak See also DEL above
FASTOPEN d:[=number]... Stores location of opened files in memory FASTOPEN c:=100
FDISK Creates, changes, or displays DOS partitions | FDISK
FIND [/parms] "string” [[d:][pathifilespec...] Finds lines in files with matching "string" FIND /N "Thom" c:m./file.dat See 2.11. FIND Parameters
FORMAT d:f/parms] Formats disk for use FORMAT a:/s See 2.12. FORMAT Parameters
GRAFTABL [437]860|863|865//STATUS] Loads additional character data into memory GRAFTABLE 437 See 2.13. GRAFTABL Parameters
GRAPHICS [printer][/parms] Sets system to print graphic displays GRAPHICS COLOR1 /R See 2.14. GRAPHICS Parameters
JOIN or JOIN d: d: \directory or JOIN d: /D Logically connects drives JOIN b: /d
KEYB[xx[,[yyyl,[[d:][pathlfilespec]]] Loads keyboard driver to replace BIOS routines |KEYBUK
[LABEL [d:][label] Creates, changes, or displays volume label LABEL c:thomhogan
MKDIR [d:]path Creates subdirectory MKDIR c:\ss\excel\data May be abbreviated to MD
MODE LPT#[:}In][,m][,p]] Sets printer specifications MODE Ipt1:132,8,p See 2.15. MODE Parameters
MODE n Sets video display mode MODE CO80 See 2.15. MODE Parameters
MODE [n],m[,.T] Sets video display mode IODE 80,1t See 2.15. MODE Parameters
MODE COM#[:]baud, [parity][,[databits][ [stopbits][, P]]]] Sets serial port specifications ODE com1:12,n,8,1,p See 2.15. MODE Parameters
MODE LPT#[:]=COM# i Redirects parallel printer output MODE Ipt1:=com1 See 2.15. MODE Parameters
MODE device CODEPAGE PREPARE=((cp) [d:][pathfilespec) Prepares code pages MODE Ipt1 cp prep=((850,,863)4201.cpi)|See 2.15. MODE Parameters
MODE device CODEPAGE PREPARE=((cplist){d:][pathifilespec) [Prepares code pages MODE Ipt1 cp prep=((850) 4201.cpi) See 2.15. MODE Parameters
MODE device CODEPAGE SELECT=cp Selects or activates code pages MODE Ipt1 cp select=863 See 2.15. MODE Parameters
MODE device CODEPAGE [/[STATUS Displays active code page ODE Ipti cp See 2.15. MODE Parameters
ODE device CODEPAGE REFRESH Refreshes a code page MODE ipt1 cp refresh See 2.15. MODE Parameters
MORE Reads data from stdin, sends paged to stdout |MORE <screen.doc
NLSFUNC [[d:][pathlfilespec] Provides extended country support NLSFUNC c:\ut\country.sys
PATH [[d:]path][[d:]path Sets search path for commands PATH ¢:ciutc:\dos
IPRINT [/parms][d-][pathiffilespec]...] Puts selected files in print queue PRINT c:*.asm See 2.16. PRINT Parameters
PROMPT [prompt] Sets new DOS prompt PROMPT $p$g See 2.17. PROMPT Special Characters
|RECOVER [d:][path]filespec or RECOVER d: Recovers files from defective disk RECOVER c:
RENAME [d:][path]filespeci filespec2 Renames a file RENAME b:tom thom May be abbreviated to REN
REPLACE [d-]Ipathifilespec [d:][pathii/parms] Selectively replaces matching files on target REPLACE a:*.doc c\/s/p See 2.20. REPLACE Parameters
RESTORE d: [d:][path]filespec]/parms] Restores backed up files to disk RESTORE a:c\".* /s See 2.21. RESTORE Parameters
RMDIR [d:]path Deletes a subdirectory from disk RD c:\lotus\123 May be abbreviated to RD
SELECT [[A:|B:][d: ][path]] xxx yy nstalls DOS on new disk SELECT a: 001
[SET [name=[value]] nstalls string with value in environment SET sidekickin = YES
SHARE [/parms] Loads file sharing support SHARE /F:4048 See 2.22. SHARE Parameters
|SORT [/parimis] Sorts data read from stdin, sends to stdout dir | SORT /+14 See 2.23. SORT Parameters
SUBST d: d:path or SUBST d: /D or SUBST Sets up different drive specifier for drive or path | SUBST a: c:\wp\ws
1SYS d: Caopies DOS onto disk SYS a:
TIME [time] Sets, changes, or displays time TIME 15:10
TREE [d:][/F] Displays directory paths TREE cuf

(Continued)
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Table 2.01. Continued

Command Syntax Function Example Comments
TYPE [d:][path]filespec Displays contents of file on stdout TYPE myfile.asm
VER Displays DOS version number VER
VERIFY [ON|OFF] Sets verify after write setting VERIFY OFF
VOL [d] Displays volume label VOL c:
XCOPY [d:][pathifilespec [d:][path]Ifilespec]l/parms’ Selectively copies groups of files to disk XCOPY *.dat c/E/S See 2.24. XCOPY Parameters
XCOPY [d:]pathifilespec][d:][path]filespec][/parms’ Selectively copies groups of files to disk XCOPY \wp c:\wp\wp See 2.24. XCOPY Parameters
IXCOPY d:path][filespec][d:}[pathiffilespec][/parms] Selectively copies groups of files to disk XCOPY c: a:\copy /S See 2.24. XCOPY Parameters
Notes: *Some of the above commands may not be in all versions of DOS
(See 2.47. included Command Files Summary)
*IBM syntax specifications are followed except this table uses "filespec” for "filename[.ext]"
Source: IBM DOS 3.3 Reference, section 7
See Also: 2.25. Editing Command Lines
2.26. Batch File Commands and Default Settings
2.27. CONFIG.SYS Commands and Default Settings
2.02. APPEND PARAMETERS
APPEND general command form: APPEND d:path[;[d:]path...] or APPEND [/X}[/E]
Parameter Function Comments
X Processes SEARCH FIRST, FIND FIRST, and EXEC functions must issue APPEND ; before using BACKUP or RESTORE!
/E Keeps APPEND paths in the DOS environment

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.3

*Parameters may be used only on the first invocation of APPEND in each session
*Each subsequent APPEND command takes the place of the previous one

IBM DOS 3.3 Reference, pages 7-13 to 7-17

The description of PATH in the IBM DOS 3.3 Reference

%00G82.n0S Od

(374



42

2.03. ATTRIB PARAMETERS

ATTRIB general command form: ATTRIB [+R/-R][+A|-A]filespec]/S]

Parameter Function Comments
+R Set read-only attribute for file
-R Set read/write attribute for file (normal file) Default state
+A Set archive attribute bit for file Means file needs to be backed up
-A Cancel archive attribute bit for file
/8 Process files in the specified directory and
all its subdirectories
Version Info: Attrib has been enhanced with each minor release of DOS:
Version 3.0 supports +R and -R only
Version 3.2 supports +R, -R, +A, -A
Version 3.3 supports all listed parameters
Notes: The archive attribute bit is cleared by BACKUP and RESTORE
(and most backup programs)
Source: IBM DOS 3.3 Reference, pages 7-22 to 7-24

2.04. BACKUP PARAMETERS

Section 2

BACKUP general command form: BACKUP d:[path][sourcefilespec] d: [parameters]

Parameter Function Comments
/A Add files to those already present on backup disk
/D:mm-dd-yy Back up only files modified on or after date specified Date specified in format consistent with country code
/F Format target disk if it is not already formatted*
/L[filespec] Create log file naming disk number of each file backed up If no name specified, uses BACKUP.LOG in root directory
M Back up only files modified since last backup i.e., files with Archive attribute bit set
/S Back up files in the specified directory and all its subdirectories
/T:hh:mm:ss Back up only files modified on or after time specified Time specified in format consistent with country code
Version info: *Applies to all versions of DOS beginning with 2.0

«*Added beginning with DOS 3.0

Notes: The archive attribute bit is cleared by BACKUP for files that are backed up
Source: IBM DOS 3.3 Reference, pages 7-25 to 7-30
See Also: 2.21. RESTORE Parameters

2.05. CHKDSK PARAMETERS

CHKDSK general command form: CHKDSK [d:][path][filespec][parameters]

Parameter Function Comments
/F Fix errors found in directory or FAT Lost allocation units are stored
in files named FILE####.CHK
/v Display all files and paths found on drive
Notes: CHKDSK filespec with no parameters checks for file fragmentation
Source: IBM DOS 3.3 Reference, pages 7-63 to 7-66

2.06. COMMAND PARAMETERS

COMMAND general command form: COMMAND [d:][path]{parameters]

Parameter Function Comments
/Cstring Passes string to the new command processor
JE:# Sets size of the environment Must be in range 160 to 32768 in bytes*
/P Makes command processor permanent in memory | Must restart DOS to remove command processor
Notes: *Unless /P parameter used, command processor is unloaded by typing EXIT
**Earlier versions (3.0, for example) express this number in paragraphs
Source: IBM DOS 3.3 Reference, pages 7-68 to 7-69
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2.07. COPY PARAMETERS

COPY general command form: COPY [/A][/Blfilespeci1[/A][/B]

[filespec2][parameters]

Parameter Function Comments
/A Treats file as ASCII text For source file: copies up to first 1AH; for dest: adds 1AH to end
/B Treats file as binary file (based on size in directory) |For source file: copies entire file; for dest: does not add 1AH
vV Turns verify check ON during copy operation Verify may already be set to ON by DOS
Notes: /A and /B may be used prior to source or dest filespec, or at end of command
Source: IBM DOS 3.3 Reference, pages 7-75 to 7-85
See Also: 2.24. XCOPY Parameters

2.08. DIR PARAMETERS

DIR general command form: DIR [d:][path][filespec][parameters]

Parameter Function Comments
/P Pause when screen is full General 23 lines; any key displays
next page of directory
W Display names only in wide format
Source: IBM DOS 3.3 Reference, pages 7-94 to 7-98

2.09. DISKCOMP PARAMETERS

DISKCOMP general command form: DISKCOMP [d:[d:]]l[parameter]

Parameter Function Comments
/1 Compare only first side of disk
/8 Compare only first 8 sectors/track Applies even if disk is formatted 9 sectors/track
Source: 1BM DOS 3.3 Reference, pages 7-99 to 7-104

2.10. DISKCOPY PARAMETERS

DISKCOPY general command form: DISKCOPY [d: [d:]]l/1]

Parameter Function Comments
/1 Copy only first side of disk
Source: IBM DOS 3.3 Reference, pages 7-105 to 7-111
See Also: 2.07. COPY Parameters

2.24. XCOPY Parameters

2.11. FIND PARAMETERS

FIND general command form: FIND [parameters] "string"” [d:][path]filespec...

Parameter Function Comments
/C Display number of lines containing "string"
/N Display relative line number of each match Ignored if /C is also specified
v Display all lines NOT containing "string"
Notes: *File is searched only until first end-of-file marker (1AH byte)
*Double quotes (") are required around string
*FIND is case sensitive; "B" does not match "b"
Source: IBM DOS 3.3 Reference, pages 7-120 to 7-122
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2.12, FORMAT PARAMETERS

FORMAT general command form: FORMAT d:[parameters]

Section 2

Parameter Function Comments
/1 Format disk for single-sided use Only for 5.25 inch disks
/4 Format 360 KB disk in 1.2 MB drive Disk reliable only for use with 1.2 MB drives
/8 Format 8 sectors per track Only for floppy drives
/B Format 8 sectors/track, space for DOS
/N:# Format # sectors/track Must be used with /T; must be less than maximum for disk
/S Copy operating system files to formatted disk DOS copied from default drive; makes disk "bootable”
/T:# Format # tracks on disk Must be used with /N; must be less than maximum for disk
/v Request volume name for disk after format
Source: IBM DOS 3.3 Reference, pages 7-123 to 7-132

2.13. GRAFTABL PARAMETERS

GRAFTABL general command form: GRAFTABL [parameters]

Parameter Function Comments
437 Use United States character data Default value
860 Use Portugal character data
863 Use French Canadian character data
865 Use Norwegian and Danish character data
/STATUS Display number of selected code page
Version Info: Parameters were added beginning with DOS 3.3
Notes: GRAFTABL returns errorlevel values as follows:

0 = no previously defined char table; code page already resident
1 = previously loaded table exists; new table replaced old
2 = no previously loaded char table exists; no new table was loaded
3 = unrecognized parameter
4 = incorrect DOS version (3.3 required)
Source: IBM DOS 3.3 Reference, pages 7-133 to 7-134
See Also: 3.146. Code Page Parameter Blocks

3.147. Code Page Assignments

2.14. GRAPHICS PARAMETERS

GRAPHICS general command form: GRAPHICS [parameters]

Parameter Function Comments

printertype Specifies type of printer being used COLORT = IBM Color printer; black ribbon; uses four shades of grey
COLOR4 = IBM Color printer; RGB ribbon; prints using red, green, blue, black
COLORS = IBM Color printer; CMY ribbon; prints using black, cyan, mag.,yellow
COMPACT = IBM Compact printer; prints black and white only
GRAPHICS = IBM Graphics or Proprinter; prints black and white only (default)
THERMAL = IBM Convertible printer; prints black and white only*

/B Print background color Applicable to COLOR4 and COLORS types only

/LCD* Print as displayed on LCD display Applicable to IBM Convertibie computer only

/R Print as displayed on monitor Default is to print white pixels as black, and to not print black pixels

Version Info: *Parameter was added beginning with DOS 3.3

Source: IBM DOS 3.3 Reference, pages 7-135 to 7-137

See Aiso:

7.48.

{BM Printer Control Codes
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2.15. MODE PARAMETERS

Using MODE to Switch Display Modes:

45

Parameter Function Comments

40 Set display width to 40 characters CGA, PCJr, and EGA only

80 Set display width to 80 characters CGA, PCJr, and EGA only (default)
BW40 Set display width to 40 chars on CGA; disable color CGA, PCJr, and EGA only

BW80 Set display width to 80 chars on CGA,; disable color CGA, PCJr, and EGA only

C0O40 Set display width to 40 chars on CGA; enable color CGA, PCJr, and EGA only

C080 Set display width to 80 chars on CGA; enable color CGA, PCJr, and EGA only

MONO Set display to MDA MDA only

R Shift display slightly to right CGA, PCJr, and EGA only

L Shift display slightly to left CGA, PCJr, and EGA only

T Display test pattern CGA, PCJr, and EGA only

General Form:

MODE displaywidth [,[shiftparm][,T]]

Examples: MODE BW40 Sets CGA to 40 column width, disables color
MODE CO80,R,T Sets CGA to 80 column width, enables color, shifts display right 2 chars,
shows test pattern
MODE ,L,T Shifts display left 1 or 2 chars, shows test pattern
Using MODE to Set Printer:
Parameter Function Comments
n Set page print width Must be 80 or 132 only (default=80)
m Set vertical spacing Must be 6 or 8 only (default=6)
P Set continuous retry on time-out errors

General Form:

MODE LPT#[:][n][.[m][.P]]

Examples: MODE LPT1:132,8,P Sets 132 column page width, 8 lines per inch, and continuous retry
MODE LPT2:,,P Leaves page width and lines per inch intact, sets continuous retry
MODE LPT1 ,8 Sets 8 line per inch, page width left intact, no continuous retry
Using MODE to Set Async Port:
Parameter Function Comments
baud Set baud rate for communications Must be 110,150,300,600,1200,2400,4800,9600, or 19200; defauli=1200
parity Set parity type for transmissions Must be one of N (none}), O (odd), or E (even); default=E
databits Set number of databits per byte transmitted Must be either 7 or 8; default=7
stopbits Set number of bits between transmitted bytes Must be either 1 or 2; default=2 for 110, 1 for ali other baud rates)

P

Set continuous retry on time-out errors

General Form:

Examples:

MODE COM#{:Jbaud], [parity][,[databits][,[stopbits][, P1ll]

MODE COM1:1200,e,7,1,p
MODE COM1:,,7,p
MODE COM1 19200,,2

Using Mode to Redirect Output:

General Form:

Examples:

MODE LPT#[:]=COM#

MODE LPT1:=COM2
MODE LPT1=COM1

(default setting plus continuous retry on timeouts)
Resets databits to 7 (others left unchanged) and sets continuous retries
Resets baud to 19200, stopbits to 2 (others left unchanged), no retries

Redirects printer output to COM2
Redirects printer output to COM1
(Continued)
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Table 2.15. Continued

Using MODE to prepare Code Page:

Section 2

Parameter

Function

Comments

device

Set device for code page use

Must be one of CON, PRN, LPT1, LPT2, or LPT3

cp

Set code page number

May be a list in parentheses; must be 437, 850, 860, 863, or 865

General Form:

Examples:

MODE device CODEPAGE PREPARE = ((cp)[d:][pathifilespec)

MODE LPT1 CODEPAGE PREPARE = (437)4201.CPI
MODE LPT1 CP PREP = (437)4201.CPI

Using MODE to Select Code Page:

Prepares US code page for IBM Proprinter
Same, only uses abbreviations for CODEPAGE PREPARE

Parameter Function Comments
device Set device for code page use Must be one of CON, PRN, LPT1, LPT2, or LPT3
cp Set code page number Must be one of 437, 850, 860, 863, or 865

General Form:

Examples:

MODE device CODEPAGE SELECT = cp

MODE LPT1 CODEPAGE SELECT =437
MODE LPT1 CP SELECT =437

Using MODE to Identify Code Page:

Selects US code page for use
Same, only uses abbreviation for CODEPAGE

Parameter Function Comments
device Set device for code page use Must be one of CON, PRN, LPT1, LPT2, or LPT3
/STATUS Display status for code pages

General Form:

Examples:

MODE device CODEPAGE [/STATUS]

MODE LPT1 CODEPAGE
MODE LPT1 CP /STATUS

fresh a Code Page:

Identifies current code page

Same, only uses abbreviation and shows status of all code page possibilities

Using MODE to Re
I Parameter

Function

I Comments

{device

Set device for code page use

[Must be one of CON, PRN, LPT1, LPT2, or LP13

General Form:

Examples:

Version Info:
Source:

See Also:

MODE device CODEPAGE REFRESH

MODE LPT1 CODEPAGE REFRESH
MODE LPT1 CP REFRESH

Code page options apply to DOS 3.3 only
IBM DOS 3.3 Reference, pages 7-153 to 7-164

3.146. Code Page Parameter Blocks
3.147. Code Page Assignments

Reestablishes active code page for LPT1
Same, only uses abbreviation



2.16. PRINT PARAMETERS

PRINT general command form: PRINT [parameters][d:][path][filespec...

Parameter

Function

Comments

/B:buffersize*

Sets size of internal print buffer to buffersize; in bytes

Default is 512

/C

Cancels list of files from print queue

/D:device* Specifies print device to use Default is PRN; if used, must be first parameter

/M:maxtick* Sets number of clock ticks print device gets Default is 2; range is from 1 to 255

/P Sets print mode

/Q:queuesize* Sets number of files that can be in queue at once Default is 10; range is from 1 to 32

/S:timeslice* Specifies time slice vaiue Default is 8; range is from 1 to 255

/T Cancels all queued files; printing stops Sounds printer's alarm, prints cancellation message if file being printed
/U:busytick* Sets number of clock ticks to wait for print device availability | Default is 1

Version Info: PRINT added to DOS beginning with version 2.0

Notes: *Can only be specified the first time PRINT is used

Source: IBM DOS 3.3 Reference, pages 7-171 to 7-176
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2.17. PROMPT SPECIAL CHARACTERS

Character Displays As Example Example Displays As

$b Vertical slash (| ) ASCIl 124 |$p$b C:AMYDIR]

d Current system date $d $n$g Mon 9-5-1986 C>
Se Escape character ASCII 27 See 2.18. PROMPT ANSI Control Strings

g Greater than sign (> ) ASCII 62 $p$g C:MYDIR>

h Destructive backspace ASCII 8 $t$h$hsh $pSg  [09:30:26 C:\MYDIR>
bl Less than sign (<) ASCI 60 $I1$n$g <C>
bn Current drive letter Drive is $n$g Drive is C>
bp Current pathname directory Path is $p%g Path is C:\AMYDIR>
$q Equals sign ( =) ASCII 61 Drive $g $n$g Drive = C>
$t Current system time Time is $t Time is 09:30:25.93
v DOS version number v IBM Personal Computer DOS Version 3.20
$_ Carriage return/line feed ~ ASCII 13,10 |$t$h$h$h$_$p$g [9:30:25

C:\MYDIR>
$$ Dollar sign ($) ASCII 36 Time is $$$g Time is $>
Any other Treated as character typed This is a prompt This is a prompt
Version Info:  Applies to all versions of DOS beginning with version 2.0
Notes: Examples assume that the current system date is September 5, 1986, the current time is 9:30:26, and
the current logged drive and directory are C\MYDIR

Source: IBM DOS 3.3 Reference, page 7-177
See Aiso: 2.18. PROMPT ANSI Controi Strings

2.19. PROMPT ANSI Display Attribute Strings

2.18. PROMPT ANSI CONTROL STRINGS

String Function
Se[ #;#f Moves to row (first number), column (second #)
$e[ =# h Sets display mode according to number (#): 0 = 40x25 monochrome
1 = 40x25 color
2 = 80x25 monochrome
3 = 80x25 color
4 = 320x200 color graphics
§ = 320x200 monochrome graphics
6 = 640x200 monochrome graphics
7 = wrap at end of line
be[ #:#] Moves cursor to line (first #) and row (second #) position
be[ K Clears line from cursor to end of line
el =# | Resets display mode according to number (#): 0 = 40x25 monochrome
1 = 40x25 color
2 = 80x25 monochrome
3 = 80x25 color
4 = 320x200 color graphics
5 = 320x200 monochrome graphics
6 = 640x200 monochrome graphics
7 =wrap at end of line
be[ #;...;#m Sets display attributes (see 2.19. PROMPT ANSI Display Attribute Strings
Se[ #:4p Reassigns first key (first #) to second (second #) or remap key (first#) to ASCII string
$e[ s Saves current cursor position
e u Restores cursor to saved position
Se[ #A Moves cursor up number of rows indicated by # (ignored if cursor on top ling)
$e[ #B Moves cursor down number of rows indicated by # (ignored if cursor on bottom line)
$e{ #C Moves cursor right number of columns indicated by # _(ignored if cursor in iast column)
be[ #D Moves cursor ieft number of columns indicated by # (ignored if cursor in first column)
e[ H Moves cursor to the Home position (row 1, column 1)
Se[ #:#H Moves cursor to row (first #) and column (second #) position
$e] 2J Clears display screen (see also $e[#:#f)
e[ K Erases from cursor to end of line, including cursor position
$el #:#R Reports cursor position through standard input
Esc [6n Console driver outputs cursor position report sequence {cannot be used as part of prompt)
Version Info:  Applies to all versions of DOS beginning with version 2.0
Notes: There should be no spaces shown in the ANS! control strings shown
Source: IBivi DOS 3.3 Technicai Reference, pages 3-1 to 3-20
See Also: 2.17. PROMPT Special Characters

2.19. PROMPT ANSI Display Attribute Strings

Section 2
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2.19. PROMPT ANSI DISPLAY ATTRIBUTE STRINGS

Video Adapter

String Sets Display Attributes to  |MDA |CGA |EGA |VGA
e[0m Normal text X X X X
be[ 1m Bright text {intensity bit set) X X X X
5e[ 4m Underscored text X

$e[5m Blinking text X
be[ 7m Reversed text X X X X
$e[ 8m Canceled (invisible) text X
be] 30 m Black text X X X
be[ 31 m Red text X X X
be[ 32 m Green text X X X
$e[ 33 m Yellow text X X X
be[ 34 m Blue text X X X
be[ 35 m Magenta text X X X
$e[ 36 m Cyan text X X X
$e[ 37 m White text X X X
$e[40 m Black background X X X
$e[41m Red background X X X
e[ 42 m Green background X X X
e[43 m Yellow background X X X
be[ 44 m Blue background X X X
pel 45 m Magenta background X X X
$e[ 46 m Cyan background X X X
be[ 47 m White background X X X
Version Info: Applies to all versions of DOS beginning with version 2.0
Source: IBM DOS 3.3 Technical Reference, page 3-15
See Also: 2.17. PROMPT Special Characters

2.18. PROMPT ANSI Control Strings

2.20. REPLACE PARAMETERS

REPLACE general command form: REPLACE [d:][path]filespec[d:][path][parameters]

Parameter

Function

Comments

Copies all files in source that do not exist on target

| Cannot be used with /S

Prompts when source file also found on target

Copy proceeds only if user presses Y

Replaces files that have read-only attribute bit set on target

Searches all directories of target for source file match

Cannot be used with /A;

Prompts for disk change before REPLACE continues

Version Info:

Notes:

Source:

REPLACE added to DOS beginning with version 3.0

REPLACE sets errorlevel on completion as follows:

2 = no source file(s) were found
3 = the source or target path was invalid (not found)

5 =the access code was incorrect; try repeating command using /R
8 = insufficient memory to perform operation

11 = invalid parameter or format of REPLACE command

15 = invalid drive specified in source or target path

22 = incorrect version of DOS being used with REPLACE

(For complete error code list see 3.128. Extended Error Codes)

IBM DOS 3.3 Reference, pages 7-185 to 7-188
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2.21. RESTORE PARAMETERS

RESTORE general command form: RESTORE d: [d:]{path]filespec[parameters]

Section 2

Parameter Function Comments
/A:mm-dd-yy Restore files modified on or after date mm-dd-yy Date entered in format appropriate for current country code
/B:mm-dd-yy Restore files modified on or before date mm-dd-yy | Date entered in format appropriate for current country code
/E:hh:mm Restore files modified on or before time hh:mm Time entered in format appropriate for current country code,
/L:hh:mm Restore files modified on or after time hh:mm Time entered in format appropriate for current country code
™M Restore files modified or deleted since last backup
/N Restore files that no longer exist on target Should not be used with /B or /A
/P Prompt for each file to restore
/S Restore files to proper subdirectories
Version Info:  RESTORE added to DOS beginning with version 2.0
Notes: RESTORE sets errorlevel on completion as follows:
0 = normal completion; no errors
1 = no files were found to restore
2 = some files not restored due to sharing conflicts
3 = operation terminated due to Ctrl-Break or Esc key pressed by user
4 = other error caused termination
Source: IBM DOS 3.3 Reference, pages 7-189 to 7-192
See Also: 2.04. BACKUP Parameters

2.22. SHARE PARAMETERS

SHARE general command form: SHARE [parameters]

Parameter Function Comments
/Ffilespace Allocates filespace bytes to record sharing info Default is 2048; must be 25 bytes per shared file
/L:locks Allocates space for number of locks to maintain Default is 20
Version Info: SHARE added to DOS beginning with version 3.1
Source: 1BM DOS 3.3 Reference, pages 7-200 to 7-201

2.23. SORT PARAMETERS

SORT general command form: SORT [parameters]

Parameter Function Comments
/R Sort in reverse order (Z before A)
/+# Sort starting with column # specified Default is column 1

Version Info:

Notes:

Source:

SORT added to DOS beginning with version 2.0

Sort equates lower and uppercase letters; characters with ASC| values
above 127 are sorted according to rules based on current country code.

IBM DOS 3.3 Reference, pages 7-202 to 7-203
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2.24. XCOPY PARAMETERS
XCOPY general command form: XCOPY [d:][pathj[filespec] [d:][path][filespec]{parameters]
Parameter Function Comments
/A Copy only files that have archive bit set Source file archive bit is not changed
/D:mm-dd-yy Copy files whose date is the same or later than specified Date is in format appropriate to current country code
/E Create subdirectories, even if empty, on target
M Copy only files that have archive bit set Source file archive bit is cleared
/P Prompt before copying each file Only files which are responded to by a Y by user are copied
/S Copy files in directory and all its subdirectories
N Verifies that target disk was recorded correctly
W Causes XCOPY to wait until user presses key to start copying
Version Info: XCOPY added to DOS beginning with version 3.2
Source: IBM DOS 3.3 Reference, pages 7-222 to 7-229

2.25 EDITING COMMAND LINES

Key Function

F1 Supplies next character from the command buffer

F2 Supplies all characters from the command bufter up to the next character you type (e.g., [F2][r] is up to r)

F3 Supplies all remaining characters from the command buffer

F4 Skips all characters from the command buffer up to next character typed (e.g., [F4][r] skips fo r)

F5 Erases previous command buffer and replaces it with current command line

Esc Erases current command line

> Supplies next character from the command buffer

Ins Inserts a character at current spot in the command buffer

Del Deletes the character at the current spot in the command buffer

Notes: DOS keeps the last command typed in a buffer, and it is available even after the execution of a program,
e.g., BASICA "myprog" runs a BASIC program named "myprog." After the program has finished, the DOS
command line buffer still contains BASICA "myprog.”

Source: IBM DOS 3.3 Reference, page 2-5
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2.26. BATCH FILE COMMANDS AND DEFAULT SETTINGS

Command Function Syntax Allowable Settings |Default Example
:label Label (destination of a GOTO statement) :string Colon followed by any character: :ENDOFBATCHFILE
@command* Does not echo command on display string Any valid DOS or batch command @ECHO OFF
%ot Substitutes command line parameter Y%number 0-9 {0=command name) DIR %1.%2
Yestring% Substitutes environment variable (SET) Yostring% Any variable created with SET IF NOT %0KAY% == "DONE" SET OKAY=DONE
CALL Calls another batch file as a subroutine CALL filename Filename may include path CALL DOINST
ECHO Sets echo status or displays string ECHO state, ECHO string ON, OFF, message string ON_|ECHO This is a message.
FOR Controls execution of commands FOR %%var IN (set) DO command | %%variable name FOR %%file IN (DOS,WRITE) DO DEL %%file.DAT
GOTO Branches execution to new location in batch file |GOTO label Any valid label GOTO ENDOFBATCHFILE
IF ERRORLEVEL|Controls execution based upon error level IF ERRORLEVEL number command|0-255 IF ERRORLEVEL 65 GOTO ENDOFBATCHFILE
IF EXIST Controls execution based upon existence of file  [IF EXIST filename command Any DOS filename IF EXIST hogan.%1 ERASE hogan.%1
IFs1==g2 Controls execution based upon string comparison | IF string==string command Any-string or %péarameter IF %1="hogan" GOTO DEALWITHHOGAN
PAUSE Pauses execution until key pressed PAUSE string Any message string PAUSE Press a key to continue.
REM Non-executable remark REM string Any message string REM This won't display if echo is off
SHIFT Shifts command line parameters down one numbeq SHIFT NA SHIFT
Version Info: @ is only available in DOS 3.3
*CALL is only available in DOS 3.3
*%string% and SET are not documented in all versions of DOS but appear starting in DOS 2.x
*ECHO and REM should be followed by at least one non-space character in DOS 3.x
Notes: *Command may be any valid DOS command
Source: IBM DOS 3.3 Reference, pages 7-31 to 7-55
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2.27. CONFIG.SYS COMMANDS AND DEFAULT SETTINGS

53

Command Allowable Settings Default Settings Example
AVAILDEV=state TRUE,FALSE TRUE AVAILDEV=FALSE
BREAK=state OFF, ON OFF BREAK=ON
BUFFERS=# 1-99 2 (X1, 3 (AD)* BUFFERS=20
COUNTRY=# See 3.144. Country Codes 001 COUNTRY=044
COUNTRY=## filename] Country code, code page, file containing country info |001,437,\country.sys COUNTRY=044,850,c:\dos\country.sys|
DEVICE=name Any DOS path and file name None DEVICE=DRIVER.SYS
DRIVPARM See 2.28. DRIVPARM and DRIVER.SYS Parameter |/F:0 /T:80 /H:2 /S:9 DRIVPARM /D:1 /F:1

Settings

FCBS=#.# 1-255, 0-255 (first number must be >= second) 4,0 FCBS=20,20
FILES=# 8-255 8 FILES=20
LASTDRIVE=letter A-Z E LASTDRIVE=H
SHELL=name Any DOS pathname SHELL=COMMAND.COM [SHELL=C:\DOS\COMMAND.COM
STACKS=## 8-64, 32-512 (0,0=no dynamic stacks) 9,128 STACKS=12,256
SWITCHAR=char Any character \ SWITCHAR=/

Version Info:

Source:

See Also:

**For DOS 2.0-3.2. Beginning with DOS 3.3, if RAM >128K, BUFFERS=5; if RAM >256K, BUFFERS=10:

if RAM >512K, BUFFERS=15.

*AVAILDEV and SWITCHAR are undocumented, and work only in DOS version 2.x
*COUNTRY, FCBS, and LASTDRIVE are available only in DOS 3.0 and later

*STACKS is availabie only in DOS 3.2 and later
*DRIVPARM available only in DOS 3.2

1BM DOS 3.3 Reference, pages 4-1 {o 4-44

2.28. DRIVPARM and DRIVER.SYS Parameter Settings

3.144. Country Codes

2.28. DRIVPARM AND DRIVER.SYS PARAMETER SETTINGS

Parameter Function Allowable Settings Default
/C Changeline support required [None None
/D:# Drive number 0-255 (A=0, B=1, etc.)* None
/F:# Form factor 0=160/180K or 320/360K floppy |2

1=1.2M floppy (AT)
2=720K microfloppy (3.5")
7=1.4MB microfloppy (3.5")
/H:# Max # of heads 1-99 2
/N Nonremovable media None None
/S:# Sectors per track 1-99 9
T:# Tracks per side 1-999 80
Version Info: +DRIVER:SYS information applies to all versions of DOS beginning with
version 3.0 (DRIVPARM version 3.2 only)
*DRIVPARM information applies only to DOS version 3.2
Notes: *2-127 reference external floppy drives; 128-255 reference fixed drives
Source: IBM DOS 3.3 Reference, pages 4-21 to 4-27
See Also: 2.27. CONFIG.SYS Commands and Default Settings



2.29. DEBUG COMMAND SUMMARY

Command Syntax Function Example Example Explanation Comments
A Assemble statements into memory immediately following last assembly entry {A Assemble statements at current pointer Entry continues until ENTER pressed at start of line
A address ___]Assemble statements into memory beginning at address A100 Assemble statements at 100H Entry continues until ENTER pressed at start of line
|C range address Compare two blocks of memory C100 L20 200 Compare 32 bytes at 100H to 32 bytes at 200H
D Dump (display) contents of memory starting at last position displayed D Display memory at current pointer.
D address Dump (display) contents of memory starting at address D208
D range Dump (display) contents of memory of entire range specified D 100 L600 Display 600H bytes of memory
|E address Enter hex bytes of data beginning at address specified E DS:50 Enter data beginning at 50H in Data Segment Entry continues until ENTER pressed; SPACE skips entry for a byte
IE address list Enter list of bytes beginning at address specified E 100 20 20 Enter two spaces at 100 H in current segment
F range list Fill memory range with sequence of bytes in list F DS:00 LOF "TEH"|Enter five repetitions of TEH at start of Data Seg. Extra items in list that would fill beyond end of range are ignored
G Go (begins execution) at current instruction (CS:IP) G Execute instructions at CS:IP
G =address Go (begins execution) at address G =100 Start execution at 0100H in current CS
G =address addresslist Go (begins execution) at address with breakpoints specified in addresslfist |G =100 10A 213 | Same as above, but break if 10AH or 213H reached
H valuel value2 Hex math performed (add 2 to 1, subtract 2 from 1) on value1 and value2 HOF 8 Add 8 to OF, subtract 8 from OF Results displayed on next line
| portaddress nput one byte from portaddress 2EB Get input from port 2E6H Results displayed on next line
L Load file (whose file specification is at CS:80) L Load file whose name and type are at CS:80 File loaded beginning at CS:100
L address Load file (whose file specification is at CS:80) beginning at address indicated |L 506 Load file beginning at 506H in memory COM and EXE files are always loaded at CS:100, however
|L address drive sectort sector2 |Load sector2 disk sectors from drive, beginning with sectori, into address L DS:100203 Load first three sectars of drive C begining at DS:100

M range address

Move memory from range to new address

M 100 L10 500

Move 16 bytes from

Q0H to 500H

Moves always performed without loss of memory during transfer

filespec] Name file to place at CS:81 and in FCBs N c:debug.com Prepare debug.com for use by debugger

O portaddress byte Send a byte to specified port QO 2E6 FF Send FFH to port 2E6H

P Proceed to end of call, loap, interrupt, or repeat string instruction P Execution starts at CS:IP P uses same syntax a T(race} instruction

P =address Proceed from address to end of call, loop, interrupt, or repeat instruction P =1044 Execution starts at CS;1044 P uses same syntax a T(race) instruction

P =address value Praceed from address to end of call, lcop, int, or repeat, or value instructions [P =1044 10 Execution starts at CS:1044 for no more than 16 bytes | P uses same syntax a T(race) instruction

Q Quit DEBUG Q DEBUG is terminated immediately Working memory is NOT saved by this command
R Display all registers R Display current contents of all registers

R registername Display contents of registername and allow entry of new value RAX Display AX contents and waits for new value Pressing ENTER only leaves contents unchanged
S range list Search the range of memory for the contents in list R 100 L100 "TEH" |Search for pattern "TEH" in 100H bytes at CS:100H

T Trace a single instruction T Trace instructions from CS:IP, display registers

T =address Trace a single instruction at address T CS:106 Trace instructions from CS:106H, display registers

T =address value Trace value instructions beginning at address 7100 10 Trace 16 instructions from CS:100H O=trace forever (same as G)

U Unassemble instructions at CS:IP U Display disassembly of instructions at CS:iP

U address Unassemble instructions at address U 100 Display disassembly of instructions at 100H

U range Unassemble instructions at CS:IP for range bytes U 100 108 Display disassembly of instructions from 100H to 108H _|[May display slightly more bytes than requested
w Write file (named at CS:80H) to disk W Write file in memory to disk BX:CX must contain number of bytes to write

W address Write file (named at CS:80H) to disk beginning with byte at address W108 Write file beginning at 108H in memory to disk BX:CX must contain number of bytes to write

W address drive sector1 sector2 |Write data at address to drive starting with sector1 for sector2 sectors Wi08203 Write first three sectors to drive C from memory at 108H

Notes:
Source:

See Also:

Lowercase names in command syntax indicate items you replace with values

IBM DOS 3.3 Technical Fleference, pages 13-15 to 13-58

6.83. SYMDEB Command Summary
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2.30. EDLIN COMMAND SUMMARY

Command Syntax Function Example Example Explanation Comments
A Append lines from file to memory A Append lines from file until 75% of memory is full Applies only if file is too large to fit into memory
A Append # lines from file to memory 5A Append 5 lines from file Applies only if file is too large to fit into memory
ne C Copy current line to line 0oC Copy current line to line 10
line1 line2,line3 C Copy range of line 1 to line 2 to area beginning with line 3 ,2,3C Copy lines 1 and 2 to lines 3 and 4
nei,line2,line3,count C Copy range of line 1 to line 2 count times to area starting at line 3 ,2,3,2C Copy lines 1 and 2to lines 3 and 4, 5 and 6
Delete current line from memory Delete current line
line1,line2 D Delete range of lines between line 1 and line 2 from memory 1,3D Delete lines 1 through 3
Edit current line . Edit current line
ine Edit line number specified 10 Edit line number 10
E End EDLIN and save file E End EDLIN and saves changes to file Saves original as file .BAK
nsert line at current line 1 nsert new ling in front of current line
ine | nsert line before line specified 101 nsert new line in front of line 10
List 23 lines (11 before current, current, 11 after current) L Show current line in context
net,line2 L List lines from line 1 to line 2 1,10L Show lines 1 through 10
ne M Move current line to line specified 10M Move current line to line 10
ling1 line2,line3 M Move range from line 1 to line 2 to area beginning at line 3 1,5,10M Move lines 1 through 5 to line 10 (through 14)
P List 23 lines and move current line to last one displayed P Page through lines in file
linet line2 P List lines from line 1 to line 2, move current line to line 2 1,10P List first 10 lines and makes line 10 the current one
Q Quit EDLIN without saving changes Q mmediately leaves EDLIN User is prompted before leaving EDLIN
R string1°Zstring2 Replace string 1 with string 2 from current line to last line Rteh"ZTEH Replace "teh" with "TEH" from current line to EOF
ine1, line2 R string14Zstring2 | Replace string 1 with string 2 in lines from ling 1 to line 2 1,7Rmy*zour Replace "my" with "our” in lines 1 through 7
S string Search for string in current line through last line in memory SIBM Search for "IBM" in lines starting with current one If no string specified, uses last string searched for
ine1,line2S string Search for string in range of lines from line 1 to line 2 1,10SIBM Search for "IBM" in lines 1 through 10 If no string specified, uses last string searched for
T filespec Transfer contents of file into memory starting before current line TAUTOEXEC.BAT | Transter contents of AUTOXEC.BAT to file
line T filespec Transfer contents of file into memory starting before line 10TCONFIG.SYS _[Transfer contents of CONFIG.SYS to area before line 10
W Write lines from memory to file until 75% of memory is available w Write lines to file until 75% of memory is free Applies only if file is too large to fit into memory
#W Writes # lines from memory to file 10W Write 10 lines to file Applies only if file is too large to fit into memory
Notes: «Lowercase names in command syntax indicate items you replace with values
«In general, if a line number is omitted from a command, the current line number is used
Source: IBM DOS 3.3 Reference, pagés 8-11 to 8-36

%00g82.n0S Od

o]



2.31. LIB OPERATORS SUMMARY

LIB general command form: LIB [libfile [pagesize] operators [ [listfile]][,[newlib]][;

Operator Function Example Example Explanation
+ Add contents of object or library file to the library LIB YOUR.LIB+NEW.OBJ |Add NEW.OBJ code to YOUR.LIB library
- Delete a module from the library LIB YOUR-MINE Delete module MINE.OBJ from YOUR.LIB library
* Extract object module from library, place in new file |LIB YOUR.LIB*MY.OBJ Delete module MY.OBJ from YOUR.LIB and places it in file MY.OBJ
-+ Delete existing module and replace with new one  |LIB YOUR-+MY Delete module MY.OBJ from YOUR.LIB, then adds new MY.OBJ to library
- Extract object module from library and delete it LIB YOUR.LIB-*MINE Delete module MINE.OBJ from YOUR.LIB and saves it in file MINE.OBJ
Notes: *Operations are performed in the order: 1) erasures and removals, 2) additions

«Library files have assumed type of LIB if not explicitly referenced; object files have an assumed type of OBJ

Source: IBM DOS 3.3 Technical Reference, pages A-3 to A-8

2.32. LINK PARAMETERS SUMMARY

LINK general command form: LINK objlist, runffile, mapffile, liblist[parameters]...;

Parameter Function Comments
/DSALLOCATION |Defines data to be at high end of DGROUP Default is to load data at the low end of DGROUP
/HIGH Causes run image to be placed as high in memory as possible Default is to place the file as low in memory as possible
/LINE Causes line numbers and addresses in input modules to be included in list file
/MAP Lists all public symbols defined in input modules and their run file locations The public symbols are listed at end of the list file
/PAUSE Directs LINK to pause before creation of EXE file Message is displayed to change diskettes prior to creating EXE file
/STACK:size Overrides stack directive in source Maximum is 65536; if an odd number, 1 is subtracted for even boundary
/X Sets number of segments EXE file can contain Default is 256 segments; limits are 0 to 1024 segments
/0 Links object modules created by version 1 of Pascal or FORTRAN compilers
Notes: *Parameters may be added to your responses to the four prompts LINK displays when invoked as LINK <Enter>

*Only the forward slash and first letter are required for the parameters

Source: IBM DOS 3.3 Technical Reference, pages 12-14 to 12-18
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2.33. DIRECTORY ENTRIES

Offset Length Description Format Comments
0(0) 8 bytes |{File name** ASCII chars. Must be padded with spaces to fill field
8(8) 3 bytes |File type (Extension) ASCII chars. Must be padded with spaces to fill field
B(11) byte File attribute byte Bit codes: Bit 0 = read-only See 2.34. File Attribute Byte
Bit 1 = hidden
Bit 2 = system
Bit 3 = volume label
Bit 4 = directory
Bit 5 = archive
Bit 6 = RESERVED
Bit 7 = RESERVED
C(12) 10 bytes| RESERVED
16 (22) word Time file last updated* |Coded word: (unsigned 16-bit integer) | See 2.35. Date/Time Formats
Time = Hr*2048+Min*32+Sec+2
18 (24) word Date file last updated* |Coded word: (see above) See 2.35. Date/Time Formats
Date = (Yr-1980)*512+Mon*32+Day
1A (26) word Starting cluster number* |Word binary integer* See 1.15. Common 8086 Family Data Formats
1C (28) dbl word | File size* Double word binary integer* See 1.15. Common 8086 Family Data Formats
Notes: *There is no period separating the file name and type fields
+*Least significant byte first
***The first byte of the file name indicates status of directory entry, as follows:
O00H = name never used
05H = first character of name is really E5H (sigma)
ES5H = file was used, but has been erased
2EH = entry is a directory (if second byte also 2EH, cluster field contains cluster # of parent directory)
Source: IBM DOS 3.3 Technical Reference, pages 5-10 to 5-13
See Also: 1.15. Common 8086 Family Data Formats

2.34. File Attribute Byte

2.35. Date/Time Formats
2.50. Allowable Characters in Filenames
2.51. File Separator Characters

2.34. FILE ATTRIBUTE BYTE

Bit Number.
7651413121 l0 Meaning if Set to 1 Meaning if Set to 0
X |Read-only file Read/write file
X Hidden file Visible file
X System file Regular file
X Volume name Regular file
X Directory name Regular file
X File changed since last backup |File unchanged since last backup
X| X RESERVED RESERVED

Version Info:

Notes:

Source:

See Also:

DOS 1.x used only bits 0-3

*Bits 3 and 4 are mutually exclusive; you may set none, one or the other
one, but not both

*Only one file (in the root directory) may have Bit 3 set

IBM DOS Technical Reference, pages 5-11 to 5-12

2.33. Directory Entries
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2.35. DATE/TIME FORMATS

In DOS Functions 2AH, 2BH, 2CH, and 2DH, the
Date and Time are Passed Using Registers, as Follows:

Element | Register Format Allowable Values
Day of Week |AL Coded value 0=Sunday
1=Monday
2=Tuesday
3=Wednesday
4=Thursday
5=Friday
6=Saturday
Day DL Binary value 1-31 (corresponds to date)
Month DH Binary value 1-12 (corresponds to month number)
Year X Binary value 1980-2099 (must be in this range)
Hundredths |DL Binary value 0-99 (corresponds to hundredths of a second
Seconds DH Binary value 0-59 (corresponds to seconds)
Minutes CL Binary value 0-59 (corresponds to minutes)
Hour CH Binary value 0-23 (hour in military 24-hour style)

In Directory Entries and Function 57H the Date and Time are Kept

as Separate 16-bit Values (Least Silnificant Byte First), as Follows:

Element |Bits Used Format Allowable Values
Day 0-4 |5-bit binary value]1-31 (corresponds to date)
Month 5-8 (4-bit binary value|1-12 (corresponds to month number)
Year 9-15 17-bit binary value|0-119 (year biased by 1980)
Seconds 0-4 {5-bit binary value|0-29 (multiply by 2 to get seconds)
Minutes 5-10 |6-bit binary value{0-60 (corresponds to minutes)
Hours 11-15 [5-bit binary valuej0-24 (corresponds to military hours)
Notes: Note unusual format of seconds in directory entries
Source: IBM DOS 3.3 Technical Reference, pages 5-12 to 5-13, 6-98, 6-100

See Also: 3.006.
3.046.
3.047.
3.048.
3.049.
3.101.
3.102.

System Functions

Function 2AH -- Get System Date

Function 2BH -- Set System Date

Function 2CH -- Get System Time

Function 2DH -- Set System Time

Function 57H,00H -- Get Date/Time of File
Function 57H,01H -- Set Date/Time of File

2.36. FAT LAYOUTS

Reserved for DOS\{
{

From Directory Entry's
Starting Cluster Number

12-bit FAT Layout

Entry # | Example Value Use

0 FF8 Disk ID byte
1 FFF Filler
2 003 Cluster value: 000 = unused cluster
3 004 001-FEF = next cluster number
4 005 FFO-FF6 = reserved cluster
5 FFF FF7 = cluster marked bad
<] 000 FF8-FFF = last cluster in file

Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk

(FF8). The first directory entry in the directory for that disk has a starting
cluster of 2, thus pointing to cluster number two in this table. The second
cluster points to the third, the third to the fourth, the fourth to the fifth.
The fifth cluster is the last cluster in the file, thus has a value of FFFH.
(Continued)

Section 2
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Table 2.36. Continued

16-bit FAT Layout

Entry # | Example Value Use
Reserved for DOS?{ 0 FFF8 Disk ID byte
{ 1 FFFF Filler
From Directory Entry's 2 0003 Cluster value: 0000 = unused cluster
Starting Cluster Number 3 0004 0001-FFEF = next cluster number
4 0005 FFFO-FFF6 = reserved cluster
5 FFFF FFF7 = cluster marked bad
6 0000 FFF8-FFFF = last cluster in file
Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk
(FFF8H). The first directory entry in the directory for that disk has a
starting cluster of 2, thus pointing to cluster number two in this table. The
second cluster points to the third, the third to the fourth, the fourth to the
fifth. The fifth cluster is the last cluster in the file, thus has a value of
FFFFH. Remember, words in the FAT are byte swapped (i.e., least
significant byte first).
Scurce: IBM DOS 3.3 Technical Refereiice, pages 5-5 10 5-9
See Also: 2.37. Disk ID Bytes

2.37. DISK ID BYTE

/D Byte Tracks/side| Sectors Sides Format
FFH 40 8 2 5.25-inch floppy disk
FEH 40 8 1 5.25-inch floppy disk
77 2,6,0r8 1 8-inch floppy disk
FDH 40 9 2 5.25-inch floppy disk
77 26 2 8-inch floppy disk
FCH 40 9 1 5.25-inch floppy disk
FBH 80 8 2 5.25-inch floppy disk
80 8 2 3.5-inch microfloppy disk
FAH 80 8 1 5.25-inch floppy disk
80 8 1 3.5-inch microfloppy disk
FOH 80 18 2 3.5-inch high-density microfioppy disk
FoH 80 9 2 3.5-inch microfloppy disk
80 15 2 5.25-inch high-density floppy disk
F8H - - - Fixed disk

Version Info: Beginning with DOS 2.x, the usefulness of the disk ID byte in
the FAT was reduced, and it is now considered meaningless,
since multiple formats may have the same ID. Microsoft
recommends that you use the information in the media
descriptor table to determine the type of disk being used.

Notes: The disk ID byte is the low-order byte of the first cluster
indicator in the FAT (e.g., a first cluster value of FFF8H yields a

disk ID byte of F8H)

Source: IBM DOS 3.3 Technical Reference, page 5-6

See Also: 2.39. Disk Partition Table Layout

3.165. Media Descriptor Table
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2.38. DISK BOOT RECORD LAYOUT

Offset Length Description
0 (0) 3 bytes | JMP to boot code*
33 8 bytes |OEM name and version
B(11) word Bytes per sector
D (13) byte Sectors per cluster (must be a power of 2)
E (14) word Reserved sectors (for Dir, FAT, etc.)
10 (16) byte Number of copies of FAT
11 (17) word Maximum number of root directory entries
13 (19) word Total number of sectors in logical image
15 (21) byte Media descriptor byte
16 (22) word Number of sectors in FAT
18 (24) word Number of sectors per track
1A (26) word Number of heads
1C (28) word Number of hidden sectors
Version Info: +Note that media descriptor bytes are not necessarily
valid beginning with DOS 2.x
**For DOS 2.x = 3-byte near jump
For DOS 3.x = 2-byte short jump + NOP
Notes: OEM name and version are not always present
(IBM does not use)
Source: IBM DOS 3.3 Technical Reference, page 2-31
See Also: 1.27. Powers of Two

2.39. DISK PARTITION TABLE LAYOUT

Offset Length Name Contents

0(0) byte Partition status O=inactive; 80H=bootable, active

1(1) byte Starting head Binary value

2(2) word Starting sector and cylinder |See note *

4(4) byte Partition type 1=DOS with 12-bit FAT
4=DOS with 16-bit FAT
5=extended DOS
6=reserved for future use
DBH=concurrent DOS

5(5) byte Ending head Binary value

6 (6) word Ending sector and cylinder _{See note *

8(8) dbl word | Starting absolute sector Binary value (least significant word first
and byte swapped in each word)

C(12) dbl word | Number of sectors Binary value (least significant word first
and byte swapped in each word)

16-byte Block Repeats, as Above, for Each Partition, and Is Followed By:

|01FEH

Jword  [Signature

|55AAH (indicates valid boot record)

Notes:

Source:

See Also:

*Some manufacturers allow additional partition types in order to divide large
capacity hard disks into several drives.
*The partition tables begin at an offset of 1BEH in the boot record. The actual
boot record is defined by the starting head, cylinder, and sector number, and
that sector is loaded to location 7CO0H.
+*Cylinder and sector are stored in bit-position-coded notation. This applies to
the starting cylinder and head and the ending cylinder and head. See below.

byte n

byte n+1

|cls|s|s|s|s]

cleclecleclelefc]ec

s
M
S
B

o w Z|o

]
L

S
B

L
S
B

The two most significant bits of byte n precede the eight bits of byte n+1 to form
the ten-bit cylinder number. The six least significant bits of byte n form the sector

number.

1BM DOS 3.3 Technical Reference, pages 9-6 io 9-16

2.38. Disk Boot Record Layout

Section 2
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2.40. FLOPPY DISK FORMAT SUMMARY

System That Commonly Uses This Format Obsolete |Obsolete |Obsolete | PC/XT AT |Convert.| PS/2

Disk size 5.25 5.25 5.25) 5.25 5.25 3.5 3.5
Disk ID byte (in FAT)* FE FF, FC FD F9 F9 FO
Number of heads 1 2 1 2 2 2 2
Tracks per side 40 40 40 40 80 80 80
Sectors per track 8 8 9 9 15 9 18
Bytes per sector 512 512 512 512 512 512 512
Seciors per cluster 1 2 1 2 1 2 1
Number of reserved sectors 1 1 1 1 1 1 1
Number of sectors per FAT 1 1 2 2 7 3 9
Number of FATSs per disk 2 2 2 2 2 2 2
Number of root directory sectors 4 7 4 7 14 7 14
Maximum number of root directory entries allowed 64 112 64 112 224 112 224
Total number of sectors on disk 320 640 360 720 2400 1440 2880
Total number of usable sectors on disk 313 630 351 708 2371 1426 2847
Total number of usable clusters on disk 313 315 351 354 2371 713 2847
Capacity of disk 160 KBl 320KB} 180 KB| 360 KB| 1.2MB| 720 KB| 1.5 MB
Format introduced with DOS version 1 1.1 2 2 3 3 3.3

Notes:

Source:

See Also:

2.41. HARD DISK FORMAT SUMMARY

*Total usable sectors and total usable clusters will change

if bad sectors are found during formatting.

«*FAT disk ID bytes are unreliable. Use disk parameter block
to determine media type.

MS-DOS 3.2 Programmer'sk Reference, pages 3-9, 3-10

2.41, Hard Disk Format Summary

System That Commonly Uses This Format XT AT |Model 50 [Model 60 |Model 80
Digk size 5.25 5.25 3.5 3.5 3.5
Disk ID byte (in FAT)* F8 F8 F8 F8 F8
Interleave 6to 1 3101 1101 1t01 1to1
Heads per disk 4 4
Cylinders 306 615
Sectors per track 17 17
Bytes per sector 512 512 512 512 512
Sectors per cluster 8 4
Number of reserved sectors 1 1
Number of sectors per FAT 8 40
Number of FATs per disk 2 2
Number of root directory sectors 32 32
Maximum number of root directory entries allowed 512 512
Total number of sectors on disk 20808| 41820
Total number of usable sectors on disk 20759] 41707
Total number of usable clusters on disk 2595 10427
Capacity of disk in kilobytes 10MB 20MB 20MB 44MB 70MB
Format introduced with DOS version 2 2 3.3 3.3 3.3

Notes:

Source:

See Also:

«All numbers assume that the entire hard disk is
formatted as a DOS partition (i.e., no non-DOS
partitions on disk).

**FAT disk ID bytes are unreliable. Use disk
parameter block to determine media type.

IBM PC/XT Technical Reference, pages 1-151 to 1-152.

2.40. Floppy Disk Format Summary
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2.42. EXE FILE HEADER

Offset Length {Usual Contents Description Comments
0 (0) word  |4D5AH EXE file signature
2(2) word Length of last used sector in file Modulo 512
4 (4) word Size of file, including header In 512-byte pages
6 (6) word Number of relocation table items
8 (8) word Size of header In 16-byte paragraphs
A (10) word Minimum paragraphs needed above program |In 16-byte paragraphs
C (12) word Maximum paragraphs desired above program |in 16-byte paragraphs
E (14) word Displacement of stack segment in module Relative to start of program, in paragraphs
10 (16) word Contents of SP register at entry
12 (18) word Checksum Two's complement
14 (20) word Contents of IP register at entry
16 (22) word Displacement of code module Relative to start of program (in paragraphs)
18 (24) word Offset to first relocation item in file Relative to start of file (in bytes)
1A (26) iword Qverlay number 0 for resident part of program
1C (28) |varies Variable RESERVED space
varies varies Relocation table
varies varies Variable RESERVED space
varies varies Program and data segments
varies varies Stack segment
Notes: EXE files created for use with Microsoft Windows use a different format (See 6.10. Windows EXE File Format)

Sources: IBM DOS 3.3 Technical Reference, pages 10-3 to 10-6

See Also:  2.43. COM Program Layout
6.10. Windows EXE File Format

2.43. COM PROGRAM LAYOUT

Offset Length Description Comments
0(0) 256 bytes [Program segment prefix | Values filled in by DOS
100 (256) |varies Code and data segment |Only one segment allowed
varies varies Stack Usually at top of segment
Notes: The program segment prefix is not usually part of the actual file.

It is created and filled in by DOS at program load time. COM files
must have code segment ORGed at 100H.

Source: iBM DOS 3.3 Technical Reference, page 7-9
See Also: 2.42 EXE File Header

2.44. COM versus EXE File Differences
3.136. Program Segment Prefix Layout

2.44. COM VERSUS EXE FILE DIFFERENCES

Item COM Programs EXE Programs
Max. program size |165278* No limit
Segment use One segment only Multiple segments allowed
Entry point PSP:0100H Defined by END Segment
CS at entry PSP Segment containing moduie with entry point
IP at entry 0100H Offset of entry point within its segment
DS at entry PSP PSP
ES at entry PSP PSP
SS at entry PSP Segment with STACK attribute
SP at entry QFFFEH or top word, whichever is lower Size of segment defined with STACK attribute
Stack at entry Zero word on stack Initialized or unitialized
Stack size 65536 - (ProgramSize+256) Defined in segment with STACK attribute (up to 65536 bytes)
Memory allocation |All free memory allocated to program May be set to allocate portion of memory (offset 0CH in EXE header)
Subroutine calls NEAR CALLs only NEAR or FAR CALLS allowed
Size of file Exact size of program (might not include PSP) |Size of program plus EXE header (which is multiple of 512 bytes)
Notes: *65536 - 256-byte PSP - 2-byte STACK
Sources: Advanced MS-DOS (Microsoft Press), Ray Duncan
See Also: 2.42. EXE File Header

2.43. COM Program Layout
3.136. Program Segment Prefix Layout
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2.45. FONT FILE (CODE PAGE) LAYOUT

Offset Length Name Contents
0(0) 8 bytes |File tag FFH followed by "font," followed by three spaces
8(8) 8 bytes {RESERVED

10 (16) word Number of pointers in header 1 for DOS 3.3

12 (18) byte Type of pointer 1 for DOS 3.3

13(19) dbl word | Offset to info from start of file Binary value

17(23) word Number of entries Binary value

19(25) word Size of code Binary value

1B(27) dbl word | Pointer to header of next entry 0000H for last header

1F(31) word Device type 1=display, 2=printer

21(33) 8 bytes |Device name {ID) ASCI text padded with spaces

29(41) word Code page ID 437

2B(43) 3 words |RESERVED

31(49) dbl word | Pointer to font info Binary value

35(53) word RESERVED Must be 1

37(55) word Number of fonts Binary value

39(57) word Length of font data Binary value

For Display Font:

3B(59) byte Rows in character box Binary value

3C(60) byte Columns in character box Binary value

3D(61) 2 bytes | Aspect ratio Currently not used, = 0,0

3F(63) word Number of characters in font Usually 256

41(65) varies Font data Stored as pixel descriptions

For Printer Font:

3B(59) word Printer selection type 1=4201, 2=5202

3D(61) word Total bytes in control sequences Binary value

3F(63) varies Hardware code page Maximum length of 31
varies varies Downloadable code page Maximum length of 31
varies varies Downloadable character definitions | See Printer Technical Reference

Version Info:  Applies to DOS 3.3 only
Source: IBM DOS 3.3 Technical Reference, pages 7-17 to 7-20

See Also: 3.147. Code Page Assignments

2.46. OPERATING SYSTEM FILES SUMMARY

IBM PC-DOS Version
File 1 7.1 2 2.1 3 3.1 3.2 3.3
1BMBIO.COM 1920 1920) 4608] 4736| 8964| 9564| 16369] 22100
IBMDOS.COM| 6400] 6400] 17152 17024| 27920| 27760| 28477{ 30159
COMMAND.COM] 3231 4959] 17664| 17792| 22042] 23210] 23791] 25307
Total file sizes| 115511 13279 39424| 39552 58926] 60534] 68637] 77566

Microsoft MS-DOS Version

File 1 1.1 2 2.1 3 3.1 3.2 3.3
10.8Y§| * * * * * * 16138| 22357
MS-DOS.8YS| * * * * * * 28480] 30128
COMMAND.COM * * * * * * 23612 25276
Total file sizes * * * * * * 68230| 77761
Notes: *The first total shown is for the entire operating system files only.

The actual amount of memory used by the operating system is dependent
upon the environment size, device drivers that have been loaded, and
the settings of the BUFFERS and FILES parameters.

+*MS-DOS released only through OEMs, so file sizes vary.

Source: DOS Disks

See Also: 2.47. Included System Files Summary
2.49. Typical DOS Memory Usage



2.47. INCLUDED COMMAND FILES SUMMARY*

INCLUDED COMMANDS (BUILT-IN)

¥9

DOS Version Number DOS Version Number
Command File 1 1.1 2 2.1 3 3.1132]33 ICommand Name] 1 1.1 2 2.1 3 3.1132]33
APPEND X CD/CHDIR X X X X X X
ASSIGN X X X X X X CLS X X X X X X
ATTRIB X X X X COPY| X X X X X X X X
BACKUP X X X X X X CTTY X X X X X X
BASIC| X X X X X X X DATE] X X X X X X X X
BASICA] X X X X X X X X DEL/ERASE| X X X X X X X X
CHCP X DIR| X X X X X X X X
CHKDSK| X X X X X X X X MD/MKDIR X X X X X X
COMP| X X X X X X X X PATH X X X X X X
DEBUG| X X X X X X X ** PROMPT X X X X X X
DISKCOMP| X X X X X X X X REN/RENAME] X X X X X X X X
DISKCOPY| X X X X X X X X RM/RMDIR X X X X X X
EDLIN] X X X X X X X X SET X X X X X X
EXE2BIN X X X X X ** TIME| X X X X X X X X
FASTOPEN X TYPE| X X X X X X X X
FDISK X X X X X X VER X X X X
FIND X X X X X X VERIFY] X X X X X X
FORMAT] X X X X X X X X VOL X X X X X X
GRAFTABL X X X X X X
GRAPHICS X X X X X X
JOIN X X X X BATCH FILE COMMANDS (BUILT-IN)
KEYBUK| X X X X
KEYBGR X X X X DOS Version Number
KEYBFR X X X X Command 1.1 ] 2 2113 131132]33
KEYBIT X X X X CALL X
KEYBSP X X X X ECHO] X X X X X X X X
LABEL X X X X FOR| X X X X X X X X
LINKI X X X X X X X ** GOTO} X X X X X X X X
MODE| X X X X X X X X IFl X X X X X X X X
MORE X X X X X X PAUSE] X X X X X X X X |
NLSFUNC X REM] X X X X X X X X
PRINT X X X X X X SHIFT| X X X X X X X X
RECOVER X X X X X X
REPLACE X X X X See. Also: 2.46. Operating System Files Summary
RESTORE X X X X X X
SELECT X X
SHARE X X X
SORT X X X X
SUBST] X X X X
SYS| X X X X X X X X
TREE X X X X X X
XCOPY/ X X X
Notes: *These COM and EXE files are from the IBM PC-DOS

versions. The MS-DOS versions may differ slightly.
**Supplied with Technical Reference manual
(Continued)

2 uoloes
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2.48. COMMON FILE TYPES (EXTENSIONS)

File Type Program Description
$33 DOS A "pipe"” file created by using the redirection flag (}) in a DOS command
@EE CodeviewDisk
ACT BITCOM Communications account data file
ACT Actor Source code file for Actor programming language
AlO APL APL file transfer format file
AMG Actor System image file for Actor programming language
APL APL APL work space format file
APP SQL Windows Application file
ARF BASCOM Automatic response file created by the BM series of compilers; similar to batch files
ARF FORTRAN Automatic response file created by the BM series of compilers; similar to batch files
ARF COBOL Automatic response file created by the BM series of compilers; similar to batch files
ASC Many ASCII text file; may be typed to the screen
ASM MASM Assembly language source code file
AUX Paradox
BAK Many A backup file; contains a previous version of the information in the file
BAS BASIC A file containing BASIC program code; may not be in ASCII format!
BAS BASICA A file containing BASIC program code; may not be in ASCII format!
BAS MS-QuickBASIC | A file containing BASIC program code; may not be in ASCI! format!
BAS Turbo BASIC A file containing BASIC program code; may not be in ASCII format!
BAT DOS Batch file; contains commands to be executed by DOS, in order
BIN Many Binary file; often same as an OBJ file; contains 8-bit information (i.e., not ASCII)
BLK ShowPartner Block file; contains information about a block manipulated by ShowPartner
BMP MS-Windows Bitmap file; contains data for a Windows bitmap structure
C C compilers Contains C source code
CAL SuperCalc Spreadsheet file; contains contents of a spreadsheet
CCL Intalk Communication command language file
CFG Many A configuration file; contains information about machine and environment
CHK CHKDSK Recovered data file; contains data recovered when using the /F option in CHKDSK
CLR ShowPartner Color palette file
CLS Actor Class library file for Actor programming language
CMD dBASE Command file; used for file that contains dBASE programs
CMD CP/M-86 Transient command file (similar to DOS EXE and COM files)
CMP MS-Word Compare file; contains dictionary of words to compare for spelling
CNF Many A configuration file; contains information about machine environment
coB COBOL COBOL program source code
COD FORTRAN FORTRAN program compiled code file
COL MS-Multiplan Spreadsheet data file; contains contents of a spreadsheet
COM DOS Command (program) file
CRF MASM Cross reference file; listing produced by MASM compiler
CRS World Tour Golf | Course data file
CTX Microsoft Course text file; contains information for on-line tutorials
CUR MS-Windows Cursor file; contains data for a Windows cursor
DAT Many Data file; usually contains ASCII or specifically-formatted data
DB Paradox Data file; contains data for a Paradox table
DBD Bricklin's DEMO [ Demonstration data file
DBF dBASE Data file; contains data for a dBASE database
DBS SQL Windows Data file; contains data for a SQL Windows database
DBT dBASE Data file; contains dBASE textual database information
DBT SQL Windows Temporary data file
DCT SpeliStar Dictionary file; contains spelling dictionary
DEF MS-Windows Module definition file
DEF Access
DES Access
DEV Many Device driver file; contains code needed by CONFIG.SYS to install a new device
DFM Palantir Filer Data entry form file
DGS PC-DOS Diagnostics file
DIC Many Dictionary file; contains spelling dictionary
DIF Many Data interchange format file; used to interchange data between programs
DIR Sidekick Directory file; used with dialing options
DIS Q&A Startup file used by Q&A
DOC Many Document file; may be in ASCII or word processor-specific format
DOC MS-Word Document file; contains formatted document in non-ASCII form
DRV Many Device driver file; contains information to drive a specific device
DTF Q&A, PFS Data file; contains data for a PFS or Q&A database
EMU BITCOM Terminal emulation file; contains definitions used to emulate a terminal
EPS Pagemaker Encapsulated postscript file; contains condensed postscript printer data
EXE DOS Executable program file
FMT dBASE Screen format file; contains information about how data is to be displayed on screen
F# Paradox Form file; contains form definition information

(Continued)
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Table 2.48. Continued

File Type Program Description
FNT Windows Font file; contains description of what a font should look like
FNT LaserFonts Font file; contains description of what a font should look like
FNT Paintbrush Font file; contains description of what a font should look like
FON Windows GDI loadable font file
FOR FORTRAN FORTRAN source code file
FRM dBASE Report form file; contains information about how a dBASE report should be formatted
GRB MS-Windows
GX1 ShowPartner Graphics screen capture file
H C compilers Header file; contains C source code definitions to be merged with other files
HEX DEBUG Hex file; contains ASCII only numbers formatted in Intel HEX format
HIN Access
HLP Many Help file; contains information to help user understand command or function
ICO MS-Windows Icon file; contains bit image of an icon
IDX Q&A Index file; contains indexing information for a database
MG MS-Windows Hi-res scanned image file
IMP Pascal Implementation file for IBM Pascal
INC Pascal Include file for Microsoft Pascal
INC Turbo BASIC Include file for Borland Turbo BASIC
INI MS-Windows Initialization file; contains information about initial state of system
INI MS-Word Printer initialization file
INT Pascal Interface file for IBM Pascal
INT Xywrite Command file for Xywrite
T Intalk Settings file
JOR SQL Windows Journal file
KBD Xywrite Keyboard configuration file
LAY Superkey Layout file; contains keyboard reconfiguration information
LBL dBASE Label file
LIB Many Library file; normally created by a compiler in one of several standard formats
LNK MS-Windows/C
LOD Many Load file; used by one copy-protection scheme
LST MASM Listing file; lists assembled source code
MAC Prokey Keyboard macro file; contains instructions to execute when certain keys are pressed
MAC Superkey Keyboard macro file; contains instructions to execute when certain keys are pressed
MAP LINK Map file; a list file created by LINK during the linking proces
MDM Access Modem file; contains information about modems
ME Many Usually a READ.ME file containing information about files on disk
MEM dBASE Memory file
MNU Access Menu file; contains menu definition
MSG Multiplan Message file
MSG Sidekick Message file; used with appointment calendar
MSP MS-Windows Windows Paint file; contains data for a picture drawn with Windows Paint
MOD MS-Windows
NDX dBASE Index file; contains indexing information for a database
NET Paradox Network configuration file
OBJ LINK Obiject code file; contains result of an assembly or compile in a specified format
ovVD Paradox Qverlay file
OVL Many Overlay file; contains part of program to be loaded at a later time
OVR Many Qverlay file; contains part of program to be loaded at a later time
ov# Many Overlay file; contains part of program to be loaded at a later time
PAL Paintbrush Palette file
PAS Pascal Pascal source code file
PCX Paintbrush Picture file
PCC Paintbrush Cutout picture file

(Continued)

Section 2
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Table 2.48. Continued

File Type Program Description
PFM MS-Windows Printer font metric file
PGM Many Usually a program overlay file
PHB Access
PIC Many Picture file
PIX Many File containing one or more pictures
PIF MS-Windows Program information file; used by TopView and Windows to load program into memory
PJ SuperProject Project file; contains information about a scheduling project
PRD MS-Word Printer definition file; contains information about how to talk to printer
PRF VisiCalc Print format file (spreadsheet printed to disk)
PRG dBASE Procedure or program file
PRJ Harvard TPM Project data file
PRN Many Print format file (print to disk)
PRS MS-Word
PUB Pagemaker Publication file; contains data for page layout
PX Paradox Primary Index file
RC MS-Windows Resource Script file; contains a list of resource definitions used by MS-Windows
REF CREF Printable cross-reference file (see CRF)
R# Paradox Report format file; contains a report definition
SC Paradox Script file; contains a PAL script (program)
SCN Microsoft Screen file; contains screen displays for on-line tutorials
SCP BITCOM Script file; contains a macro script for communications session
SCR Access Script file
SET Paradox Settings file; contains information about settings for a form or table
SOB Microsoft Part of on-line tutorials
SOM Paradox Sort information file
SPL SQL Windows SQLTALK Spooler file
SPS Mouse
SQL SQL Windows Data file
STY MS-Word Style sheet; contains style formatting information
SYM MS-Windows Symbolic debugging definitions
SYN Word Finder Synonym file; contains information for thesaurus program
SYS Many Device driver file; contains information to create a device driver under CONFIG.SYS
HiS Microsoft Tagged info file format (see 6.11. Tag Image File Format)
TMP Many Temporary file
TPL Access
TXT Many Text file
VAL Paradox Validity check file
VC VisiCalc VisiCalc spreadsheet file
WK1 Lotus 1-2-3 1-2-3 spreadsheet file (version 2)
WKS Lotus 1-2-3 1-2-3 spreadsheet file (version 1)
WMF MS-Windows Metafile picture (see 6.16. Metafile Format)
WRI MS-Windows Windows Write document file
X#t Paradox Index file
XLC MS-Excel Chart file
XLS MS-Excel Spreadsheet file
Y# Paradox Index file
Z# Paradox Index file
Notes: *A # sign indicates a position held by a digit, 0-9

*MS-Windows can associate file types with a program. Registration of types is done in the MS-Windows
programming SIG on Genie.
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2.49. TYPICAL DOS MEMORY USAGE

Address
0000:0000

0000:0400
0000:0500

0000:0700

0000:0E30

0000:4DB9
0000:53F0
0000:5FDO
0000:6080

0000:6080

0009:C9E0

0009:CBE0O

000A:0000

0010:0000

Notes:

Source:

See Also:

Memory Usage

Interrupt vector table
(see 7.22. /0 Port Usage)

ROM BIOS parameter area

DOS parameter area

IBMBIO

IBMDOS

Device drivers
(includes ANSI.SYS, BUFFERS=, FILES=, etc.)

Resident COMMAND.COM

Master environment for COMMAND.COM
(see 3.141. Environment Blocks)

Environment for program
(if any)

Application program
(if any)
(see 3.136. Program Segment Prefix Layout)
(see 2.44. COM versus EXE File Differences)

Stack
(expands towards beginning of memory)

Transient COMMAND.COM
(error messages, command table, last command)

Hardware RESERVED
(video adapters, ROM, ROM expansion)
(see 7.02. IBM Reserved Memory Layout)

Memory addresses are for PC-DOS 2.1 only. Other
DOS versions will use the same ordering, but the
memory addresses may vary.

IBM DOS 3.3 Technical Reference, pages 7-4, 7-5

2.44. COM versus EXE File Differences
3.136. Program Segment Prefix Layout
3.141. Environment Blocks

7.02. PC Memory Use

7.22. 1/0 Port Usage

Section 2
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2.50. ALLOWABLE CHARACTERS IN FILENAMES

ASCII Codes Character(s) Allowed | Illegal
00H-1FH Control codes X
20H Space X
21H Exclamation point X
22H Quotation mark X
23H-29H Misc. punctuation X
2AH Asterisk X
2BH Plus sign X
{2CH Comma X
2DH Hyphen X
2EH Period X+
2FH Slash X
30H-39H Numbers X
3AH Colon X
3BH Semicolon X
3CH Less than sign X
3DH Equals sign X
3EH Greater than sign X
3FH Question mark X
40H At sign X
41H-5AH Capital letters X
5BH Opening bracket X
5CH Backslash X**
5DH Closing bracket X
S5EH-60H Misc. punctuation X
61H-7AH Lowercase letters X*
7BH Opening brace X
7CH Vertical line X
7DH Closing brace X
7EH Tilde X
7FH DEL X
80H-FFH IBM extended ASCIl|  X*
Notes: *This same table applies to file
types, volume, and directory names
**Cannot necessarily be entered directly
from keyboard
***Has special meaning in filenames
Source: IBM DOS 3.3 Reference, page 2-4
See Also: 2.51. Filename Separator Characters

2.51. FILENAME SEPARATOR CHARACTERS

IASCII Codes

Character(s) Separator | Terminator

00H-1FH Control codes X
09H Tab X X
20H Space X X
22H Quotation mark X X
2BH Plus sign X X
2CH Comma X X
2EH Period X X
2FH Forward slash X X
3AH Colon X X
3BH Semicolon X X
3CH Less than sign X X
3DH Equals sign X X
3EH Greater than sign X X
5BH Opening bracket X X
5CH Backslash X X
5DH Closing bracket X X
7CH Vertical line X X
Notes: Filename separators and terminators are
used in parsing filenames
Source: Microsoft DOS 3.2 Programmer's Reference,
page 1-107
See Also:  2.50. Allowable Characters in Filenames

3.045. Function 29H -- Parse Filename

69






— SECTION —

3

DOS Function

Calls and
Support Tables




72

3.001. INT 21H FUNCTIONS BY DOS VERSION SUMMARY

DOS Versions That Support

he Function

Func.Number Function Name 1 1.1 1 2 2.11 3 3.1 132133
0(0) Terminate program X X [e] [e] o] Q [e] 0]
1(1) Read keyboard and echo X X X X X X X X
2(2) Display character X X X X X X X X
3(3) Auxiliary input X X X X X X X X
4 (4) Auxiliary output X X X X X X X X
5 (5) Print character X X X X X X X X
6 (6) Direct console I/O X X X X X X X X
7(7) Direct console input without echo| X X X X X X X X
8 (8) Read keyboard without echo X X X X X X X X
9(9) Display string X X X X X X X X

A (10) Buffered keyboard input X X X X X X X X
B(11) Check keyboard status X X X X X X X X
C(12) Flush buifer, do function X X X X X X X X
D (13)  [Reset disk X X X X X X X X
E (14) Select disk X X X X X X X X
F (15) Open file X X [e] o [¢) o) [e) [e]
10 (16) Close file X X o] 0] 6] [¢] o] o
11 (17) Search for first entry X X [¢) [e] [e) [¢) [e] [e]
12 (18) Search for next entry X X [e] 0] [e) [¢) [¢) [e)
13 (19) Delete file X X [e] 0] [e) [o) [o) [o)
14 (20) Sequential read X X [e] [o] [e) [e) [¢] [e]
15 (21) Sequential write X X (o] O o] O O 6]
16 (22) Create file X X @] @] (o] O O 0]
17 (23) Rename file X X [e] [e] [e) [e) [e] o)
18 (24) RESERVED R R R R R R R R
19 (25) Get current disk X X [e] [e) [e] o) [e] [e]
1A (26) Set disk transfer address X X X X X X X X
1B (27) Get default drive data X X [o) 0] [e) [o) [e) [e)
1C (28) Get drive data X X [e] 0] [e] [e] [e) [e]
1D (29) RESERVED R R R R R R R R
1E (30) RESERVED R R R R R R R R
1F (31) RESERVED R R R R R R R R
20 (32) RESERVED R R R R R R R R
21 (33) Random read X X @] [e] [e] [e] 0] O
22 (34) Random write X X [e] 6] (o] [e] [e] [e)
23 (35) Get file size X X (o] (0] [e] [e] [e] 0]
24 (36) Set random record field X X [e) [o)] [e) [¢] [¢) [e]
25 (37) Set interrupt vector X X X X X X X X
26 (38) Create new program segment X X X X X X X X
27 (39) Random block read X X 0O o] [e] @] o] (0]
28 (40) Random biock write X X [e] [0 [e] o) [e] [e)
29 (41) Parse file name X X o] [e] (@) o] [e] [e]
2A (42) Get date X X X X X X X X
2B (43) Set date X X X X X X X X
2C (44) Get time X X X X X X X X
2D (45) Set time X X X X X X X X
2E (46) Set/reset verify flag X X X X X X X X
2F (47) Get DTA X X X X X X
30 (48) Get DOS version number X X X X X X
31 (49) Terminate but stay resident X X X X X X
32 (50) RESERVED R R R R R R R R
33 (51) Control-C check X X X X X X
34 (52) RESERVED R R R R R R R R
35 (53) Get interrupt vector X X X X X X
36 (54) Get disk free space X X X X X X
37 (55) RESERVED R R R R R R R R
38,0(56,0) |Get country X X X X X X
38,X(56,X) | Set country (X=country code) X X X X
39 (57) Create directory X X X X X X
3A (58) Removed directory X X X X X X
3B (59) Change current directory X X X X X X
3C (60) Create file X X X X X X
3D (61) Open file X X E E E E
3E (62) Close file X X X X X X
3F (63) Read file or device X X X X X X
40 (64) Write file or device X X X X X X
41 (65) Delete file X X X X X X
42 (66) Move file pointer X X X X X X
43 (67) Get/set file attributes X X X X X X
44,0(68,0) |IOCTL getdata X X X X X X
44,1(68,1) [IOCTL set data X X X X X X
44,2(68,2) |IOCTL read character X X X X X X
44,3(68,3) [IOCTL write character X X X X X X

{Continyed)
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Table 3.001. Continued

DOS Versions That Support the Function
1

Func.Number Function Name 1.1 1 2 2.1 3 3.1132 133
44,4(68,4) |IOCTL read block X X X X X X
44,5(68,5) IOCTL write block X X X X X X
44,6(68,6) [IOCTL get input status X X X X X X
44,7(68,7) |IOCTL get output status X X X X X X
44,8(68,8) |IOCTL is changeable? X X X X
44,9(68,9) [IOCTL is redirected block? X X X

44,A(68,10) |IOCTL is redirected handle? X X X
44,B(68,11) |IOCTL change retry count X X X X
44,C(68,12) |Generic IOCTL for handles X X
44,D(68,13) |Generic IOCTL for devices X X
44,E(68,14) |Get drive X X
44,F(68,15) {Set drive X X
45 (69) Duplicate file handle X X X X X X
46 (70) Force duplicate file handle X X X X X X .
47 (71) Get current directory X X X X X X
48 (72) Allocate memory X X X X X X
49 (73) Free allocated memory X X X X X X
4A (74) SETBLOCK X X X X X X
4B.0(75,0) |Load and execute program X X X X X X
4B,3(75,3) [Load overlay X X X X X X
4C (78) End process X X X X X X
4D (77) Get return code of subprocess X X X X X X
4E (78) Find first file X X X X X X
4F (79) Find next file X X X X X X
50 (80) RESERVED R R R R R R R R
51 (81) RESERVED R R R R R R R R
52 (82) RESERVED R R R R R R R R
53 (83) RESERVED R R R R R R R R
54 (84) Get verify state X X X X X X
55 (85) RESERVED R R R R R R R R
56 (86) Rename file X X X X X X
57 (87) Get/set date/time of file X X X X X X
58 (88) Get/set allocation strategy X X X X
59 (89) Get extended error X X X X
5A (90) Create temporary file X X X X
5B (91) Create new file X X X X
5C,0(92,0) [Lock X X X X
5C,1(92,1) |Unlock X X X X
5D (93) RESERVED R R R R R R R R
5E,0(94,0) |Get machine name X X X
5E,2(94,2) |Printer setup X X X
5F,2(95,2) |Get assign list entry X X X
5F,3(95,3) _[Make assign list entry X X X
5F,4(95,4) [Cancel assign list entry X X X
60 (96) RESERVED R R R R R R R R
61(97) RESERVED R R R R R R R R
62 (98) Get PSP address X X X X
63 (99) Get lead byte table 2.25*
65 (101) Get extended country information X
66 (102) Get/set global code page X
67 (103)  |Set handle count X
68 (104) Commit file X
Legend: X=supported, O=supported but considered obsolete, E=extended from previous

Version Info:

Notes:

Source:

See Also:

versions, R=reserved

*Note that function 63 (99) is available only in DOS 2.25

Function numbers with multiple values indicate that the AL register is also used to

specify function (e.g. 5EH,1 represents function 5EH with the AL register set to 1)

IBM DOS 3.3 Technical Reference, pages 6-6 to 6-7

3.009.-3.122. Individual INT 21H Functions «
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3.002. INT 21H KEYBOARD FUNCTIONS SUMMARY

INT 21H Waits for Echos Interrupt Buffer
Function # | Character | Character | on Ctrl-C Register Used
01 (1) Yes Yes Yes AL
06 (6) No No No AL
07 (7) Yes No No AL
08 (8) Yes No Yes AL
0A (10) |Yes No Yes DS:DX=buffer address
0B (11) {Keyboard status only
0C (12) |Varies upon function requested
3F (63) |[Yes [No |Yes | DS:DX=buffer address
Notes: Control-C checking can be turned off completely using
function 33H
Source: IBM DOS 3.3 Technical Reference, pages 6-35, 6-52,
6-57 to 6-60, 6-62 to 6-64, 6-137 to 6-138
See Also: 3.010. Function 01H -- Read Keyboard and Echo

3.015. Function 06H -- Direct Console 1/0

3.016. Function 07H -- Direct Console Input Without Echo
3.017. Function 08H -- Read Keyboard Without Echo
3.019. Function 0AH -- Buffered Keyboard Input

3.020. Function 0BH -- Check Keyboard Status

3.021. Function OCH -- Flush Buffer, Read Keyboard

3.065. Function 3FH -- Read Using Handle
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3.003. INT 21H FCB-ORIENTED FUNCTIONS SUMMARY

INT 21H Function Name Type of Replaced by
Function # FCB Used* Function #
F (15) Open file Unopened FCB |3DH -- open handle
10 (16) _ |Close file Opened FCB 3EH -- close handle
11.(17) Search for first entry [Unopened FCB |4EH -- find first file
12 (18) | Search for next entry |Unopened FCB**]4FH -- find next file
13 (19) _|Delete file Unopened FCB [41H -- delete file
14 (20) |Sequential read Opened FCB 3FH -- read handle
15 (21) Seqguential write Opened FCB 40H -- write handle
16 (22) [Create file Unopened FCB |3CH -- create handle
5AH -- create temp file
5BH -- create new file
17 (23) Rename file Rename FCB 56H -- change dir entry
21 (33) |Random read Opened FCB 3FH -- read handle
22 (34) |Random write Opened FCB 40H -- write handle
23 (35) |Getfile size Unopened FCB [42H -- move file pointer
24 (36) |Setrelative record  |Opened FCB 42H -- move file pointer
27 (39) Random block read {Opened FCB 3FH -- read handle
28 (40) Random block write  |Opened FCB 40H -- write handle
Notes: **Opened and unopened FCBs may also be extended if you
need to set or are using the file attribute byte
=**Must be unchanged from use of function 11H -- search for
first entry
Source: IBM DOS 3.3 Technical Reference, pages 6-35, 6-36, 6-67 to
6-80,6-85 to 6-88, 6-91 to 6-94
See Also:  3.004. INT 21H Handle-oriented Functions Summary

3.024. Function OFH -- Open File With FCB
3.025. Function 10H -- Close File With FCB
3.026. Function 11H -- Find First Entry With FCB
3.027. Function 12H -- Find Next Entry With FCB
3.028. Function 13H -- Delete File With FCB
3.029. Function 14H -- Sequential Read With FCB
3.030. Function 15H -- Sequential Write With FCB
3.031. Function 16H -- Create File With FCB
3.032. Function 17H -- Rename File With FCB
3.037. Function 21H -- Random Read With FCB
3.038. Function 22H -- Random Write With FCB
3.039. Function 23H -- Get File Size With FCB
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3.040. Function 24H -- Set Relative Record With FCB
3.043. Function 27H -- Random Block Read With FCB
3.044. Function 28H -- Random Block Write With FCB
3.062. Function 3CH -- Create File

3.063. Function 3DH -- Open File

3.064. Function 3EH -- Close File

3.065. Function 3FH -- Read Using Handle

3.066. Function 40H -- Write Using Handle

3.067. Function 41H -- Delete File

3.068. Function 42H -- Move File Pointer

3.097. Function 4EH -- Find First File

3.098. Function 4FH -- Find Next File

3.106. Function 5AH -- Create Temporary File

3.107. Function 5BH -- Create New File

3.123. Unopened FCB Format

3.124. Opened FCB Format

3.126. Rename FCB Format
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3.004. INT 21H HANDLE-ORIENTED FUNCTIONS SUMMARY

INT 21H Function Name Use
Function #
3C (60) Create handle Creates file for subsequent I/O; erases existing file, if any
3D (61) [Open handle Readies file for 1/O; assigns handle number
3E (82) Close handle Closes handle; frees handle number
3F (63) Read handle Reads from file at current pointer location
40 (64) Write handle Writes to file at current pointer location
41 (65) Delete file Deletes file
42 (66) Move file pointer Moves location of pointer in file
43 (67) Get/set file attributes Changes or retrieves attribute byte for file
45 (69) Duplicate file handle Assigns additional handle number to existing handle
46 (70) Force duplicate file handle jForces existing handle to refer to file that has a different handle
56 (86) Rename file Renames file
57 (87) Get/set file date/time Changes or retrieves Last Update time and date associated with file
5A (90) Create temporary file Creates file with unique name for subsequent I/O
5B (91) Create new file Creates file for subsequent I/O only if it does not already exist
67 (103) | Set handie count Allows you to specify more than 20 handles (default maximum)
68 (104) [Commit file Insures file is written to disk (flushes buffer)
Notes: The first five handle numbers are preassigned by DOS (See 3.130. Predefined Handles)
Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-122 to 6-146, 6-186 to 6-187, 6-206 to
6-209, 6-213 to 6-215, 6-239 to 6-240
See Also:  3.003. INT 21H FCB-oriented Functions Summary
3.062. Function 3CH -- Create File
3.063. Function 3DH -- Open File
3.064. Function 3EH -- Close File
3.065. Function 3FH -- Read Using Handle

3.066.
3.067.
3.068.
3.069.
3.070.
3.087.
3.088.
3.097.
3.098.
3.100.
3.101.
3.102.
3.106.
3.107.
3.121.
3.122.

Function 40H -- Write Using Handle
Function 41H -- Delete File

Function 42H -- Move File Pointer
Function 43H, O0H -- Get File Attributes
Function 43H, 01H -- Set File Attributes
Function 45H -- Duplicate File Handle
Function 46H -- Force Duplicate File Handle
Function 4EH -- Find First File

Function 4FH -- Find Next File

Function 56H -- Rename File

Function 57H, O0H -- Get Date/Time of File
Function 57H, 01H -- Set Date/Time of File
Function 5AH -- Create Temporary File
Function 5BH -- Create New File

Function 67H -- Set Handle Count
Function 68H -- Commit File
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3.005. INT 21H IOCTL DEVICE-ORIENTED FUNCTIONS SUMMARY

INT 21H Function Name Use
| Func.Num.*

44H,00H | Get data Gets the device data word used to control device
44H,01H |Setdata Sets the device data word used to control device
44H,02H |Read character Receives a character from character-oriented device
44H,03H | Write character Sends a character to character-oriented device
44H,04H |Read block Receives a block of data from block-oriented device
44H,05H |Write block Sends a block of data to block-oriented device
44H,06H |Get input status Checks input device for readiness
44H,07H |Get output status Checks output device for readiness
44H,08H |lIs changeable? Reports whether block device contains removable media
44H,09H |ls redirected block? Reports whether block device is local or remote (network)
44H,0AH |ls redirected handle? Reports whether handle referencing device is local or remote
44H,0BH [Change retry count Sets number of retries and pause between them for a file-sharing device
44H,0CH | Generic IOCTL for handles [ Sets or gets number of retries for printer devices
44H,0DH | Generic IOCTL for devices [Sets/gets block device parameters; writes/reads/formats/verifies tracks
44H,0EH | Get drive map Reports logical drive mapping
44H,0FH [Set drive map Sets logical to physical drive mapping

Notes: *The first number is the AH function number, the second the AL subfunction number

Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-147 to 6-184

See Also:  3.004. INT 21H Handle-oriented Functions Summary
3.069. Function 43H, 00H -- Get File Attributes
3.070. Function 43H, 01H -- Set File Attributes
3.073. Function 44H, 02H -- IOCTL Read String
3.074. Function 44H, O3H -- IOCTL Write String
3.075. Function 44H, 04H -- IOCTL Read Block
3.076. Function 44H, 05H -- IOCTL Write Block
3.077. Function 44H, 06H -- IOCTL Get Input Status
3.078. Function 44H, 07H -- IOCTL Get Output Status
3.079. Function 44H, 08H -- IOCTL Is Removable?
3.080. Function 44H, 09H -- IOCTL Is Redirected Block?
3.081. Function 44H, 0AH -- IOCTL Is Redirected Handle?
3.082. Function 44H, OBH -- IOCTL Change Retry Count
3.083. Function 44H, OCH -- Generic IOCTL For Handles
3.084. Function 44H, ODH -- Generic IOCTL For Devices
3.085. Function 44H, OEH -- Get Logical Drive Map
3.086. Function 44H, OFH -- Set Logical Drive Map
3.148. Reserved Device Names and Chain Order
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3.006. INT 21H SYSTEM FUNCTIONS SUMMARY

INT 21H Function Name Use
Function #
1A (26) !Set DTA Make new disk transfer address
25 (37) Set interrupt vector Replace interrupt vector address in low memory
26 (38) Create program segment | Make new program segment
2A (42) [Get system date Retrieve current system date
2B (43) |[Set system date Store new system date
2C (44) |Get system time Retrieve current system time
2D (45) | Set system time Store new system time
2E (46) |Set/reset verify flag Report or set verify flag state
2F (47) |Get DTA Report current disk transfer address
30 (48) [Get DOS version number |Report DOS version being used
31 (49) Keep process End program execution but keep resident
33 (51) {Control-C check Report or change Control-C check status
35 (53) |Get interrupt vector Report address associated with Interrupt
36 (54) [Get disk free space Report information about disk status
38 (56) Get/set country code Report or change country information
39 (57) |Create directory Make a new directory on disk
3A (58) [Remove directory Remove an existing directory from disk
3B (59) |[Change current directory  [Change to specified directory on disk
47 (71) [ Get current directory Report current directory on disk
48 (72)  [Allocate memory Get specified memory amount for use by program
49 (73) Free allocated memory Free memory currently being used by program
4A (74) ISETBLOCK Change size of memory block being used
4B (75) |Load program or overlay Load program and execute it, or load overlay
4C (76)  |End process End program execution and report errorlevel
4D (77)  |Get return code Get errorlevel report from child process
54 (84) |Get verify state Report current verify flag setting
58 (88) |Get/set allocation strategy | Report or change memory allocation strategy used
59 (89) | Get extended error Report details about last DOS function error
62 (98) |Get PSP address Report current location of program segment prefix
65 (101) |Get/set extended country [Report or change country information
66 (102) |Get/set global code page |Report or change memory area used for country font info
Source: IBM DOS 3.3 Technical Reference, pages 6-35 to 6-37, 6-82, 6-89 to 6-90, 6-98 to
6-121, 6-188 to 6-201, 6-205, 6-210 to 6-212, 6-232 to 6-238
See Also: 3.034. Function 1AH -- Set Disk Transfer Address

3.041. Function 25H -- Set Interrupt Vector

3.042. Function 26H -- Create New Program Segment
3.046. Function 2AH -- Get System Date

3.047. Function 2BH -- Set System Date

3.048. Function 2CH -- Get System Time

3.049. Function 2DH -- Set System Time

3.050. Function 2EH -- Set/Reset Verify Flag
3.051. Function 2FH -- Get Disk Transfer Address
3.052. Function 30H -- Get DOS Version

3.053. Function 31H -- Keep Process

3.054. Function 33H -- Control-C Check

3.055. Function 35H -- Get Interrupt Vector

3.056. Function 36H -- Get Disk Free Space

3.057. Function 38H, 00H -- Get Country Data
3.058. Function 38H, xxH -- Set Country Data
3.059. Function 39H -- Create Subdirectory

3.060. Function 3AH -- Remove Subdirectory
3.061. Function 3BH -- Change Current Directory
3.089. Function 47H -- Get Current Directory

3.090. Function 48H -- Allocate Memory

3.091. Function 49H -- Free Allocated Memory
3.092. Function 4AH -- Set Block

3.093. Function 4BH, 00H -- Load and Execute Program
3.095. Function 4CH -- End Process

3.096. Function 4DH -- Get Return Code

3.099. Function 54H -- Get Verify State

3.103. Function 58H, 00H -- Get Allocation Strategy
3.104. Function 58H, 01H -- Set Allocation Strategy
3.105. Function 59H -- Get Extended Error

3.116. Function 62H -- Get Program Segment Prefix
3.118. Function 65H -- Get Extended Country Info
3.119. Function 66H, 01H -- Get Global Code Page
3.120. Function 66H, 02H -- Set Global Code Page
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3.007. INT 21H NETWORK FUNCTIONS SUMMARY

INT 21H Function Name Use
Function #
44H,09H |[lIs redirected block? Reports whether drive letter is local or remote (network)
44H,0AH |lIs redirected handle? Reports whether device name is local or remote (network)
5CH,00H Lock file Locks region of file from use by others
5CH,01H Unlock file Unlocks locked region of file (restores to public use)
5EH,00H  |Get machine name Reports network name of the workstation
5EH,02H Printer setup Defines string of characters to be sent with each file to printer
5FH,02H | Get assign list entry Reports IDs and names of drives/devices reassigned to network
5FH,03H Make assign list entry Redirects local drive/device to a network directory/device
5FH,04H | Cancel assign list entry | Cancels redirection created with function 5F,03
Version Info: Network functions require DOS 3.1 or later
Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-155 to 6-156, 6-216 to 6-231
See Also: 3.080. Function 44H, 09H -- IOCTL Is Redirected Block?

3.081. Function 44H, 0AH -- IOCTL Is Redirected Handle?

3.108. Function 5CH, 00H -- Lock File

3.109. Function 5CH, 01H -- Unlock File

3.110. Function 5EH, 00H -- Get Machine Name
3.111. Function 5EH, 02H -- Set Printer String

3.113. Function 5FH, 02H -- Get Assignment List Entry

3.114. Function 5FH, 03H -- Make Assignment List Entry
3.115. Function 5FH, 04H -- Cancel Assignment List Entry

3.008. TYPICAL DOS REGISTER USE

Register Standard Usage # Bits Comments
AX General purpose data register 16 |Passes MS-DOS parameters, returns error
AH Function request register 8 Contains function number on call (INT 21H)
AL Error return register 8 Returns error if carry flag set
BX Data segment base register 16 |Also returns data (e.g. handle number)
CX Loop counter 16 |Sometimes used for data passing
DX General purpose data register 16 |Often used as offset to DS for pointer to data
SP Stack register 16
P Instruction pointer register 16
BP Stack segment base register 16
DS Data segment of pointer 16 Normally used with DX
SS Stack segment of pointer 16 |Normally used with BX or CX
Sl Source index in string operations 16
DI Destination index in string ops 16
Flags Carry flag set=error; carry flag clear=no error 1 Used primarily by DOS 2.1 and later
Source: IBM DOS 3.3 Technical Reference, pages 6-8 to 6-9
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3.009. FUNCTION 00H -- TERMINATE PROGRAM

Prior to Calling Function Upon Return From Fuhction
High Low

AX 00H Function does not return:

BX *File buffers flushed
cX *Termination handler address restored from PSP:000AH
DX «Cirl-C exit address restored from PSP:000EH

«Critical error handler address restored from PSP:0012H**

SP *Control passes to termination handler address

BP

Si

DI/

Notes: *Obsolete function; in DOS 2.x or later use function 31H
P or 4CH instead
flags +*See 3.136. Program Segment Prefix Layout
***DOS versions 2.x and later only

CS |Segment address of PSP*
g g Source: IBM DOS 3.3 Technical Reference, page 6-51

ES See Also: 3.001. INT 21H Functions by DOS Version Summary

3.053. Function 31H -- Keep Process
3.095. Function 4CH -- End Process

3.010. FUNCTION 01H -- READ KEYBOARD AND ECHO

Prior to Calling Function Upon Return From Function
High Low High Low
AX 01H AX 8-bit char code™
BX BX
cX cX
DX DX
SP SP
BP BP
S/ S
D/ Di
1P P
flags flags
CcS CS
DS DS
§S SS
ES ES
Notes: *Function echoes characters to display; Control-C is enabled;

waits for character to be input from standard input device

*Function is obsolete; in DOS 2.x or later use function 3FH instead
«*Either 8-bit IBM ASCII code, or one of two bytes

of an IBM Extended ASCII code

Source: MS-DOS 3.3 Programmer's Reference, page 6-52

See Also: 3.001. INT 21H Functions by DOS Version Summary
1.21. ASCII Character Set
1.22. IBM ASCII Character Set
1.23. IBM Extended Character Codes
3.015. Function 06H -- Direct Console I/O
3.016. Function 07H -- Direct Console Input Without Echo
3.017. Function 08H -- Read Keyboard Without Echo
3.019. Function 0AH -- Buffered Keyboard Input
3.021. Function OCH -- Flush Buffer, Read Keyboard
3.065. Function 3FH -- Read Using Handle
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3.011. FUNCTION 02H -- DISPLAY CHARACTER

Prior to Calling Function Upon Return From Function
High Low
AX 02H Function does not return any values
BX
cX
DX 8-bit char fo display
SP
BP
S
Di
P
flags
CcS
DS
ss
ES
Notes: *Obsolete function; in DOS 2.x or later use function 40H instead
«Cursor position updated; if character is a backspace (08H),
the cursor is moved to the left one position, but the character there
is not erased
Source: MS-DOS 3.3 Programmer's Reference, page 6-53
See Also: 1.22. IBM ASCIi Character Set

1.23. 1BM Extended Character Set

3.001. INT 21H Functions by DOS Version Summary
3.015. Function 06H -- Direct Console /O

3.018. Function 09H -- Display String

3.066. Function 40H -- Write Using Handle

3.012. FUNCTION 03H -- AUXILIARY INPUT

‘Prior to Calling Function Upon Return From Function
High Low High Low
03H AX 8-bit char from AUX
BX
cX
DX
SP
BP
Si
Di
P
flags
CcS
DS
SS
ES
Notes: *This function does not check status of AUX port, buffer input, or return
error codes
*Obsolete function; in DOS 2.x or later use function 3FH instead
+DOS initializes the standard auxiliary device to 2400 baud, no parity,
one stop bit, and 8-bit words
Source: IBM DOS 3.3 Technical Reference, page 6-54
See Also: 1.21. ASCHl Character Set

3.001. INT 21H Functions by DOS Version Summary
3.013. Function 04H -- Auxiliary Output
3.065. Function 3FH -- Read Using Handle
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3.013. FUNCTION 04H -- AUXILIARY OUTPUT

Prior to Calling Function

High

Upon Return From Function

Low

04H

Function does not return any values

8-bit char to AUX

Notes:

Source:

See Also:

*This function does not check status of AUX port, buffer output,
or return error codes
*Obsolete function; in DOS 2.x or later use function 40H instead

IBM DOS 3.3 Technical Reference, page 6-55
3.001. INT 21H Functions by DOS Version Summary

3.012. Function 03H -- Auxiliary Input
3.066. Function 40H -- Write Using Handle

3.014. FUNCTION 05H -- PRINT CHARACTER

ES

Prior to Calling Function

Upon Return From Function

Function returns no values

+This function does not check status of printer port, buffer output,
*Obsolete function; in DOS 2.x or later use function 40H instead

IBM DOS 3.3 Technical Reference, page 6-56

High Low
05H
8-bit char to print
Notes:
of return error codes
Source:
See Also:

3.001. INT 21H Functions by DOS Version Summary
3.066. Function 40H -- Write Using Handle
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3.015. FUNCTION 06H -- DIRECT CONSOLE I/0

Prior to Calling Function Upon Return From Function

High

Low High Low

06H

AX 8-bit char or OOH™*

8-bit char or FFH* DX

flags ZeroFlag set

Notes:

Source:

See Also:

*Obsolete function; in DOS 2.x and later use functions 3FH and 40H
**If DL=FFH, console input is performed; otherwise DL is sent to console
***If ZeroFlag is clear, AL contains character from console; otherwise AL = 0

IBM DOS 3.3 Technical Reference, pages 6-57 to 6-58

3.001. INT 21H Functions by DOS Version Summary
3.002. INT 21H Keyboard Functions Summary
3.010. Function 01H -- Read Keyboard and Echo
3.011. Function 02H -- Display Character

3.016. Function 07H -- Direct Console Input Without Echo
3.017. Function 08H -- Read Keyboard Without Echo
3.018. Function 09H -- Display String

3.019. Function OAH -- Buffered Keyboard Input
3.021. Function OCH -- Flush Buffer, Read Keyboard
3.065. Function 3FH -- Read Using Handle

3.066. Function 40H -- Write Using Handle
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3.016. FUNCTION 07H -- DIRECT CONSOLE INPUT WITHOUT ECHO

Prior to Calling Function

High

Low High

07H

Upon Return From Function

Low

8-bit char from CON

Ccs

DS

S§s

ES

Notes:

Source:

See Also:

*Function does not echo character or check for Control-C

*Obsolete function; in DOS 2.x and later use function 3FH instead

iBM DOS 3.3 Technicai Reference, page 6-59

3.001. INT 21H Functions by DOS Version Summary
3.002. INT 21H Keyboard Functions Summary
3.010. Function 01H -- Read Keyboard and Echo
3.015. Function 06H -- Direct Console I/0

3.017. Function 08H -- Read Keyboard Without Echo
3.019. Function OAH -- Buffered Keyboard Input
3.021. Function OCH -- Flush Buffer, Read Keyboard
3.065. Function 3FH -- Read Using Handle

3.017. FUNCTION 08H -- READ KEYBOARD WITHOUT ECHO

Prior to Calling Function

High

Low Higl

Upon Return From Function

Low

08H

8-bit char from CON

cs

Ds

oo
ES

Notes:

Source:

See Also:

*Function waits for and does not echo character

*Obsolete function; in DOS 2.x and later use function 3FH instead

1BM DOS 3.3 Technical Reference, page 6-60

3.001. INT 21H Functions by DOS Version Summary
3.002. INT 21H Keyboard Functions Summary

3.010. Function 01H -- Read Keyboard and Echo

3.015. Function 06H -- Direct Console I/0

3.016. Function 07H -- Direct Console Input Without Echo
3.019. Function OAH -- Buffered Keyboard input

3.021. Function OCH -- Fiush Buffer, Read Keyboard
3.065. Function 3FH -- Read Using Handle
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3.018. FUNCTION 09H -- DISPLAY STRING

Prior to Calling Function

Upon Return From Function

Function does not return a value

High Low
AX 09H
BX
cX
DX | Offset of pointer to $-terminaied string
SP
BP
S
D!
1P
flags
CcS
DS [Segment of pointer to $-terminated string
SS
ES
Notes: Obsolete function; in DOS 2.x and later use function
40H instead
Source: IBM DOS 3.3 Technical Reference, page 6-61
See Also: 1.17. Common String Formats

3.001. INT 21H Functions by DOS Version Summary
3.011. Function 02H -- Display Character
3.066. Function 40H -- Write Using Handle

3.019. FUNCTION OAH -- BUFFERED KEYBOARD INPUT

AX
BX
cX
DX

SP
BP
St
Di

P
flags

cs
DS
8§
ES

Prior to Calling Function

High Low

0AH

QOffset of pointer to input buffer

Segment of pointer to input buffer

Buffer [Max. length byte (non-zero), empty string |

Upon Return From Function

High Low

cs
DS
8§
ES

Buffer [Contains max. length, actual length, string typed |

Notes: Obsolete function; in DOS 2.x or later use function 3FH instead
Source: IBM DOS 3.3 Technical Reference, page 6-62
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.010. Function 01H -- Read Keyboard and Echo

3.015. Function 06H -- Direct Console 1/0

3.016. Function 07H -- Direct Console Input Without Echo
3.017. Function 08H -- Read Keyboard Without Echo
3.019. Function 0AH -- Buffered Keyboard Input

3.021. Function OCH -- Flush Buffer, Read Keyboard
3.065. Function 3FH -- Read Using Handle

85



86

3.020. FUNCTION 0BH -- CHECK KEYBOARD STATUS

Prior to Calling Function Upon Return From Function
High Low High Low
AX 0BH AX Buffer status*
BX BX
cX cX
DX DX
SP SP
BP BP
Si Si
DI DI
P 1P
flags flags
CcS (o)
DS DS
SSs SS
ES ES
Notes: «Obsolete function; in DOS 2.x and later use function 44H,6H instead

Source:

See Also:

**00=no character in buffer; FFH=character pending in buffer
IBM DOS 3.3 Technical Reference, page 6-63
3.001. INT 21H Functions by DOS Version Summary

3.002. INT 21H Keyboard Functions Summary
3.077. Function 44H, 06H -- IOCTL Get Input Status

3.021. FUNCTION OCH -- FLUSH BUFFER, READ KEYBOARD

Prior to Calling Function Upon Return From Function
High Low High Low
AX OCH Keyboard function* AX Varies**
BX BX
cX cX
DX |Offset of pointer to buffer (if AL=0AH) DX
SP SP
BP BP
Si Si
DI DI
1P P
flags flags
CcS CcS
DS |Segment of pointer to buffer (if AL=0AH) DS
SS SS
ES ES
Buffer [Max. length, empty string (if AL=0AH) | Buffer |Max. length, actual length, string (if AL=0AH) |
Notes: «Obsolete function; in DOS 2.x or later use function 3FH instead
**1, 6,7, 8, or A are allowable keyboard functions and act just as do the INT 21H
functions with the same number
***0=buffer was flushed, but no other processing was done. Otherwise, will be the
same as for the INT21H function called by value in AL.
Source: IBM DOS 3.3 Technical Reference, page 6-64
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.002. INT 21H Keyboard Functions Summary

3.010. Function 01H -- Read Keyboard and Echo

3.015. Function 06H -- Direct Console 1/0

3.016. Function 07H -- Direct Console Input Without Echo
3.017. Function 08H -- Read Keyboard Without Echo
3.019. Function OAH -- Buffered Keyboard Input

3.065. Function 3FH -- Read Using Handle

Section 3
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3.022. FUNCTION ODH -- RESET DISK

Prior to Calling Function

Upon Return From Function

Function returns no values

*Obsolete function; in DOS 2.x and later, effects on default drive

Function flushes all file buffers to disk
+Close all files first to update directory

IBM DOS 3.3 Technical Reference, page 6-65

High Low
0DH
Notes:
and DTA are undocumented
Source:
See Also:

3.001. INT 21H Functions by DOS Version Summary
3.025. Function 10H -- Close File With FCB
3.064. Function 3EH -- Close File

3.023. FUNCTION OEH -- SELECT DISK

Prior to Calling Function

High

Upon Return From Function

Low High Low

OEH

AX # Logical drives™™

Drive number* DX

Notes:

Source:

See Also:

*Note that the value returned in AL does not mean that all of the indicated
logical drives are valid drives

**0=A, 1=B, and so on. Note that this is different than logical drive number
***Same value as LASTDRIVE= in CONFIG.SYS, or total number of devices,
whichever is greater

IBM DOS 3.3 Technical Reference, page 6-66
3.001. INT 21H Functions by DOS Version Summary

3.033. Function 19H -- Get Current Disk
3.137. Logical Drive Numbers
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3.024. FUNCTION OFH -- OPEN FILE WITH FCB

Prior to Calling Function

High

Low

OFH

Offset of pointer to unopened FCB

Segment of pointer to unopened FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Logical drive number
ASCI! file name

ASCIl file extension

0

0
0
0
0
0
0
0

FCB

Upon Return From Function

High Low
Status”

Drive Number Actual drive number
File Name ASCII file name
File Tvpe ASCI! file extension
Current Block 0
Record Size 80H (128)
File Size Actual file size
File Date Last change date
File Time Last change time
RESERVED RESERVED
Current Record 0
Random Record # |0

On networks file is opened in compatibility mode only

*Obsolete function; in DOS 2.x or later use function 3DH instead
**00=directory entry was found and opened; FFH=directory entry wasn't found

IBM DOS 3.3 Technical Reference, pages 6-67 to 6-68

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.063. Function 3DH -- Open File

3.123. Unopened FCB Format
3.124. Opened FCB Format
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3.025. FUNCTION 10H -- CLOSE FILE WITH FCB

FCB

Prior to Calling Function

Upon Return From Function

High Low High Low
10H AX Status*

BX

cX

Offset of pointer to opened FCB DX

SP

BP

Si

DI

P

flags

CcS

Segment address of pointer to opened FCB DS

SS

ES

Drive Number Do not change FCB |FCB no longer valid |

File Name Do not change
File Type Do not change
Current Block Do not change
Record Size Do not change
File Size Do not change
File Date Do not change
File Time Do not change
RESERVED Do not change
Current Record Do not change
Random Record # Do not change

Notes:

Source:

See Also:

*Obsolete function; in DOS 2.x or later use function 3EH instead
+*00=directory entry found and closed; FFH=entry not found

IBM DOS 3.3 Technical Reference, page 6-69

3.001. INT 21H Functions by DOS Version Summary
3.0083. INT 21H FCB-oriented Functions Summary
3.064. Function 3EH -- Close File

3.124. Opened FCB Format
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3.026. FUNCTION 11H -- FIND FIRST ENTRY WITH FCB

Prior to Calling Function Upon Return From Function
High Low High Low
AX 11H AX Status®
BX BX
cX CcX
DX |Oftset of pointer to unopened FCB DX
SP SP
BP BP
Si Si
D1 DI
1P P
flags flags
CcS CcS
DS |Segment of pointer to unopened FCB DS
SS SS
ES ES
DTA [Empty | DTA [Contains unopened FCB for file found |
FCB Drive Number Logical drive number FCB Drive Number Actual drive number
File Name ASCII file name™* File Name ASCII file name™™*
File Type ASCII file type ** File Type ASCII file type **
Current Block 0 Current Block 0
Record Size 0 Record Size 0
File Size 0 File Size 0
File Date 0 File Date 0
File Time 0 File Time 0
RESERVED 0 RESERVED 0
Current Record 0 Current Record 0
Random Record # |0 Random Record # |0
Version Info: **May contain ? wildcard character; may contain * wildcard character in DOS 3.x
Notes: *Obsolete function; with DOS 2.x or later use function 4EH instead

*You may use an extended FCB (unopened) to find files with a certain atiribute
**00=directory entry found; FFH=entry not found

Source: IBM DOS 3.3 Technical Reference, pages 6-70 to 6-71

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.027. Function 12H -- Find Next Entry With FCB
3.097. Function 4EH -- Find First File
3.098. Function 4FH -- Find Next File
3.123. Unopened FCB Format
3.125. Extended FCB Format
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3.027. FUNCTION 12H -- FIND NEXT ENTRY WITH FCB

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 12H AX Status*
BX BX
cX cX
DX |Offset of pointer to unopened FCB** DX
SP SP
BP BP
S/ Si
Di Di
1P IP
flags flags
CS CcS
DS |Segment of pointer to unopened FCB** DS
B SS
ES ES _
DTA [Empty | DTA [Unopened FCB of file found, if any |
FCB Drive Number Logical drive number FCB Drive Number Actual drive number
File Name ASCII file name*** File Name ASCII file name***
File Type ASCI! file type*** File Type ASCII file type*™™
Current Block 0 Current Block 0
Record Size 0 Record Size 0
File Size 0 File Size 0
File Date 0 File Date 0
File Time 0 File Time 0
RESERVED 0 RESERVED 0
Current Record 0 Current Record 0
Random Record # |0 Random Record # |0

Version Info:

Notes:

Source:

See Also:

«***May contain ? wildcard characters; in DOS 3.x may also contain * wildcard characters

*You may use extended FCBs (unopened) to search for file with a certain attribute
*Obsolete function; with DOS 2.x or later use function 4FH instead
**00=directory entry found; FFH=entry not found

***Must be unchanged FCB used previously with function 11H or function 12H

IBM DOS 3.3 Technical Reference, pages 6-72 to 6-73

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.026. Function 11H -- Find First Entry With FCB
3.097. Function 4EH -- Find First File

3.098. Function 4FH -- Find Next File

3.123. Unopened FCB Format

3.125. Extended FCB Format
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3.028. FUNCTION 13H -- DELETE FILE WITH FCB

FCB

Prior to Calling Function Upon Return From Function

High

Low High Low

13H

AX Status*

Offset of pointer to unopened FCB DX

CcS

Segment of pointer to unopened FCB DS

§S

ES

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Logical drive number FCB {No longer valid
ASCI file name**

ASCII file extension**

0

0
0
0
0
0
0
0

Requires create access rights on networks

*Obsolete function; in DOS 2.x or later use function 41H instead
+*00=at least one matching file found and deleted;

FFH=no matching files found

***May contain ? wildcard characters

1BM DOS 3.3 Technical Reference, page 6-74

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.060. Function 3AH -- Remove Subdirectory
3.067. Function 41H -- Delete File

3.123. Unopened FCB Format
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3.029. FUNCTION 14H -- SEQUENTIAL READ WITH FCB

Ccs
DS
ss

ES

Prior to Calling Function

High

Low

14H

Offset of pointer to opened FCB

Segment of pointer to opened FCB

DTA |Blank (size=one record of data)

FCB

|

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Actual drive number

ASCI! file name

ASCII file extension

Current block**

128

Actual file size

Last changed date

Last changed time

RESERVED

Current record™*

Not used

CcS
DS
88
ES

Upon Return From Function

High

Low

Status*

DTA |One record of data (size=record size)

FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

Fife Date

File Time
RESERVED
Current Record
Random Record #

Requires read access rights on networks

Unchanged

Unchanged

Unchanged

Incremented

Unchanged

Unchanged

Unchanged

Unchanged

RESERVED

Incremented

Unchanged

*Obsolete function; with DOS 2.x or later use function 3FH instead

«*O=successful read; 1=end of file; 2=DTA too small; 3=partial record read
(See 3.127. FCB Error Codes)
***You may change these fields prior to calling function

IBM DOS 3.3 Technical Reference, page 6-75

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.037. Function 21H -- Random Read With FCB
3.043. Function 27H -- Random Block Read With FCB
3.065. Function 3FH -- Read Using Handle

3.124. Opened FCB Format
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3.030. FUNCTION 15H -- SEQUENTIAL WRITE WITH FCB

Prior to Calling Function

High

Low

15H

Qffset of pointer to opened FCB

Segment of pointer to opened FCB

DTA [Record of data (size must match record size)

FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Actual drive number

ASCii file name

ASCII file extension

May be set to new record**

128

Actual file size

Date last changed

Time last changed

RESERVED

May be set to new record**

Not used

Upon Return From Function

High Low
AX Status*
BX
cX
DX
SP
BP
Si
DI
1P
flags
CcS
DS
SS
ES
DTA [Unchanged data
FCB Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Incremented by call
Record Size Unchanged
File Size Unchanged
File Date Unchanged
File Time Unchanged
RESERVED RESERVED
Current Record Incremented by call
Random Record # |Unchanged

Requires write access rights on networks

*Obsolete function; in DOS 2.x and later use function 40H instead
**0=successful write; 1=disk full; 2=DTA too small

(See 3.127. FCB Error Codes)

***You may change these values prior to calling function

IBM DOS 3.3 Technical Reference, page 6-76

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.038. Function 22H -- Random Write With FCB
3.044. Function 28H -- Random Block Write With FCB
3.066. Function 40H -- Write Using Handle

3.124. Opened FCB Format
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3.031. FUNCTION 16H -- CREATE FILE WITH FCB

Prior to Calling Function

High Low
AX 16H
BX
cX
DX {Offset of pointer to unopened FCB
SP
BP
Si
Di
P
flags
CcS
DS | Segment of pointer to unopened FCB
Ss
ES
FCB Drive Number Logical drive number
File Name ASCII file name
File Type ASCII file extension
Current Block Must be 0
Record Size Must be 0
File Size Must be 0
File Date Must be 0
File Time Must be 0
RESERVED Must be 0
Current Record Must be 0
Random Record # {Must be 0

Version Info:

Notes:

Source:

See Also:

FCB

Upon Return From Function

High

Low

Status*

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Requires create access rights on networks

Actual drive number

Unchanged

Unchanged

Set to 0

Set to 128

Setto 0

Set to current date

Set to current time

Set by call

Set to 0

Setto 0

*Obsolete function; in DOS 2.x and later use function 3CH, 5AH, or 5BH
«*00=file created; OFFH=no more empty entries available

(See 3.127. FCB Error Codes)

IBM DOS 3.3 Technical Reference, pages 6-77 to 6-78

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.024. Function OFH -- Open File With FCB

3.062. Function 3CH -- Create File
3.063. Function 3DH -- Open File
3.106. Function 5AH -- Create Temporary File
3.107. Function 5BH -- Create New File

3.123. Unopened FCB Format
3.124. Opened FCB Format
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3.032. FUNCTION 17H -- RENAME FILE WITH FCB

FcB

Prior to Calling Function Upon Return From Function
High Low High Low
17H AX Status*
BX
cX
Offset of pointer to rename FCB DX
SP
BP
St
DI
P
flags
CcS
Segment of pointer to rename FCB DS
SS
ES
Drive Number Logical drive number FCB Drive Number Actual drive number
First File Name ASCII file name™* First File Name Unchanged
First File Type ASCII file type** First File Type Unchanged
Second File Name |ASCIi file name™ Second Fiie Name [Unchanged
Second File Type  |ASCII file type™™ Second File Type  |Unchanged
Version Info: Requires create access rights on networks
Notes: «Obsolete function; in DOS 2.x or later use function 56H instead.
«*00=at least one file renamed; FFH=no files renamed, or new name
already exists
«**May contain ? wildcard characters
Source: IBM DOS 3.3 Technical Reference, pages 6-79 to 6-80
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.003. INT 21H FCB-oriented Functions Summary
3.100. Function 56H -- Rename File
3.126. Rename FCB Format

3.033. FUNCTION 19H -- GET CURRENT DISK

Prior to Calling Function Upon Return From Function

High

Low High Low

19H

AX Selected drive”

cs

DS

S§s

ES

Notes:
Source:

See Aiso:

*0=A drive, 1=B drive, and so on
IBM DOS 3.3 Technical Reference, page 6-81

3.001. INT 21H Functions by DOS Version Summary
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3.034. FUNCTION 1AH -- SET DISK TRANSFER ADDRESS

Prior to Calling Function

High Low
1AH
Offset of pointer to disk transfer address

Segment of pointer to disk transfer address

Notes:

Source:

See Also:

Upon Return From Function

Function returns no values

*DTA may not cross segment boundaries
*Default DTA is at 0080H in the PSP

IBM DOS 3.3 Technical Reference, page 6-82

3.001. INT 21H Functions by DOS Version Summary
3.051. Function 2FH -- Get Disk Transfer Address

3.035. FUNCTION 1BH -- GET DEFAULT DRIVE DATA

Prior to Calling Function

cs
DS
88
ES

Upon Return From Function

High Low

| Sectors per cluster

Offset of pointer to FAT ID byte

Number of bytes per sector

Number of clusters per drive

Segment of pointer to FAT ID byte

*The FAT ID byte is no longer adequate to identify the drive type

*Obsolete function; in DOS 2.x or later use function 36H instead

IBM DOS 3.3 Technical Reference, page 6-83

High Low
1BH
Notes:
(beginning DOS 2.x)
Source:
See Also: 2.37. Disk ID Byte

3.001. INT 21H Functions by DOS Version Summary
3.036. Function 1CH -- Get Drive Data

3.056. Function 36H -- Get Disk Free Space

3.128. Extended Error Codes Returned from Function 59H
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3.036. FUNCTION 1CH -- GET DRIVE DATA

Prior to Calling Function Upon Return From Function
High Low High Low
1CH AX | Sectors per cluster™

BX |Offset of pointer to FAT ID byte
CX |Number of bytes per sector
Logical drive number* DX |Number of clusters per drive
SP
BP
Si
DI
P
flags
cS
DS [Segment of pointer to FAT ID byte
SS
ES
Notes: *Obsolete function; in DOS 2.x or later use function 36H instead
*The FAT ID byte is no longer adequate to identify the drive type
(beginning DOS 2.x)
+*0=default, 1=A, 2=B, etc. (See 3.137. Logical Drive Numbers)
«**A value of FFH returned by call means the drive specified is invalid
Source: IBM DOS 3.3 Technical Reference, page 6-84
See Also: 2.37. FAT ID Byte

3.001. INT 21H Functions by DOS Version Summary
3.035. Function 1BH -- Get Default Drive Data

3.056. Function 36H -- Get Disk Free Space

3.137. Logical Drive Numbers

Section 3



PC Sourcebook

3.037. FUNCTION 21H -- RANDOM READ WITH FCB

DX

Prior to Cailing Function

High

Low

21H

Offset of pointer to opened FCB

Segment of pointer to opened FCB

DTA |Blank memory to hold one record of data

FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Actual drive number

ASCII file name

Will be set by call

ASCIi file extension

128"

As set by open file

As set by open file

As set by open file

Will be set by call

As set by open file

Record to read

cSs
Ds
8s
ES

FCB

Upon Return From Function

High Low
Status*
DTA |One record of data

Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Set by call
Record Size Unchanged
File Size Unchanged
File Date Unchanged
File Time Unchanged
RESERVED Unchanged
Current Record Set by call

Random Record #

Requires read access rights on networks

*Random record # is usually set by using function 24H
*Obsolete function; in DOS 2.x or later use function 3FH instead
**0=successful read; 1=end of file; 2=DTA too small; 3=partial record read

(See 3.127. FCB Error Codes)

«**You may change these fields prior to calling function

IBM DOS 3.3 Technical Reference, page 6-85

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.029. Function 14H -- Sequential Read With FCB
3.040. Function 24H -- Set Relative Record With FCB
3.043. Function 27H -- Random Block Read With FCB
3.065. Function 3FH -- Read Using Handle

3.124. Opened FCB Format

Incremented by call
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3.038. FUNCTION 22H -- RANDOM WRITE WITH FCB

Prior to Calling Function

High

Low

AX 22H

DX |Oftset of pointer to opened FCB

CcSs

DS |Segment of pointer to opened FCB

8§

ES

DTA {One record of data to write to disk

FCB Drive Number Actual drive number
File Name ASCII file name
File Type ASCII file extension
Current Block Will be set by call
Record Size 128**
File Size As set by open file
File Date As set by open file
File Time As set by open file
RESERVED As set by open file
Current Record Will be set by call
Random Record # {Record to write™*

Version Info:

Notes:

Source:

See Also:

Upon Return From Function

High_ Low
AX Status™
BX
cX
DX
SP
BP
S
DI
P
flags
CcS
DS
SS
ES
DTA [Unchanged data
FCB Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Set by call
Record Size Unchanged
File Size Updated if size changes
File Date Updated to current date
File Time Updated to current time
RESERVED RESERVED
Current Record Set by call

Random Record #

Requires write access rights on networks

*Random record # is usually set with function 24H
*Obsolete function; in DOS 2.x or later use function 40H instead
**0=successful write; 1=disk full; 2=DTA too small

(See 3.127. FCB Error Codes)

***You may change these fields prior to calling function

IBM DOS 3.3 Technical Reference, page 6-86

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.030. Function 15H -- Sequential Write With FCB
3.040. Function 24H -- Set Relative Record With FCB
3.044. Function 28H -- Random Block Write With FCB
3.066. Function 40H -- Write Using Handle

3.124. Opened FCB Format

Incremented by call
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3.039. FUNCTION 23H -- GET FILE SIZE WITH FCB

Prior to Calling Function

High Low
AX 23H
BX
cX
DX |Offset of pointer to unopened FCB
SP
BP
S/
DI
P
flags
CcS
DS |Segment of pointer to unopened FCB
Ss
ES
FCB Drive Number Actual drive number
File Name ASCI! file name
File Type ASCII file extension
Current Block 0
Record Size Set to 1 or record size*™*
File Size 0
File Date 0
File Time o]
RESERVED 0
Current Record 0
Random Record # |0
Notes:

Source:

See Also:

FCB

Upon Return From Function

High Low
Status™
Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Unchanged
Record Size Unchanged
File Size Unchanged
File Date Unchanged
File Time Unchanged
RESERVED RESERVED
Current Record Unchanged

Random Record #

Size of file in records*

*Obsolete function; in DOS 2.x or later use function 42H instead
+*0=file found; OFFH=file not found
***Rounded up to next integer if partial record found

***Set to 1 to find file size in bytes

IBM DOS 3.3 Technical Reference, page 6-87

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functinrns Summary

3.068. Function 42H -- Move File Pointer
3.123. Unopened FCB Format
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3.040. FUNCTION 24H -- SET RELATIVE RECORD WITH FCB

FCB

Prior to Calling Function

High

Low

24H

Offset of pointer to cpened FCB

Segment of pointer to opened FCB

Drive Number
File Narme

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Notes:

Source:

See Also:

Actual drive number

ASCI! file name

ASCI! file extension

Set to block number*

Set to record size*

Unchanged from open

Unchanged from open

Unchanged from open

Unchanged from open

Set to record number*

Setto 0

Upon Return From Function

High Low
) Always 00H
Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Unchanged
Record Size Unchanged
File Size Unchanged
File Date Unchanged
File Time Unchanged
RESERVED Unchanged
Current Record Unchanged

Random Record #

Set to relative record

*Obsolete function; in DOS 2.x or later use function 42H instead
**You must set these fields prior to calling function

iBM DOS 3.3 Technical Reference, page 6-88

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary

3.068. Function 42H -- Move File Pointer
3.124. Opened FCB Format
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3.041. FUNCTION 25H -- SET INTERRUPT VECTOR

Prior to Calling Function

High

Low

25H

Interrupt number

Offset of pointer to interrupt handler routine

Segment of pointer to interrupt handler routine

Notes:

Source:

See Also:

Upon Return From Function

Function returns no values

The four byte address of DS:DX is placed at
appropriate place in the interrupt vector table

IBM DOS 3.3 Technical Reference, page 6-89

3.001. INT 21H Functions by DOS Version Summary
3.055. Function 35H -- Get Interrupt Vector

7.04. PC Interrupt Usage

3.042. FUNCTION 26H -- CREATE NEW PROGRAM SEGMENT

Prior to Calling Function

High

Low

26H

Segment address of new program segment

Notes:
Source:

See Also:

Upon Return From Function

Function returns no values

Obsolete function; in DOS 2.x or later use function 4BH instead

IBM DOS 3.3 Technical Reference, page 6-90

3.001. INT 21H Functions by DOS Version Summary
3.093. Function 4BH, 00H -- Load and Execute Program
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3.043. FUNCTION 27H -- RANDOM BLOCK READ WITH FCB

cSs
DS
S8S
ES

Prior to Calling Function

High

Low

27H

Number of blocks to read

Offset of pointer to opened FCB

Segment of pointer to opened FCB

DTA [Blank memory to hold records of data

FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Version Info:

Notes:

Source:

See Also:

Actual drive number

ASCII file name

ASCII file extension

Will be set by call

128~

As set by open file

As set by open file

As set by open file

RESERVED

Will be set by call

Starting record**

Requires read access rights on networks

FCB

High Low
Status*
Number of blocks actually read
DTA [Data read ]
Drive Number Unchanged
File Name Unchanged
File Type Unchanged
Current Block Set by call
Record Size Unchanged
File Size Unchanged
File Date Unchanged
File Time Unchanged
RESERVED RESERVED
Current Record Set by call

Upon Return From Function

Random Record #

Set to end block+1 by call

*Obsolete function; in DOS 2.x or later use function 3FH instead
*Random record # is usually set by function 24H
**0=successful read; 1=end of file; 2=DTA too smalli; 3=partial record read

(See 3.127. FCB Error Codes)

***You may change these fields prior to calling function

IBM DOS 3.3 Technical Reference, pages 6-91 to 6-92

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.029. Function 14H -- Sequential Read With FCB
3.037. Function 21H -- Random Read With FCB
3.040. Function 24H -- Set Relative Record With FCB
3.044. Function 28H -- Random Block Write With FCB
3.065. Function 3FH -- Read Using Handle

3.124. Opened FCB Format
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3.044. FUNCTION 28H -- RANDOM BLOCK WRITE WITH FCB

Prior to Calling Function

High

Low

AX 28H

CX |Number of blocks to write

DX |Offset of pointer to opened FCB

cs

DS |Segment of pointer to opened FCB

S8s

ES

DTA [Data to be written to disk |

FCB Drive Number
File Name
File Type
Current Block
Record Size
File Size
File Date
File Time
RESERVED
Current Record

Random Record #

Version Info:

Notes:

Source:

See Also:

Actual drive number

ASCII file name

ASCI! file extension

Will be set by call

128**

As set by open file
As set by open file

As set by open file

RESERVED

Will be set by call

Starting record #**

CcS
DS
SSs
ES

Upon Return From Function

High

Low

Status™

Number of blocks actually written

DTA [Unchanged

FCB

Drive Number
File Name

File Type
Current Block
Record Size
File Size

File Date

File Time
RESERVED
Current Record
Random Record #

Requires write access rights on networks

Unchanged

Unchanged

Unchanged

Set by call

Unchanged

Set if file size changes

Set to current date

Set to current time

RESERVED

Set by call

Set to end block+1 by call

*Obsolete function; in DOS 2.x or later use function 40H instead

«|f CX=0 prior to call, file size is truncated to value in random record # field
*Random record # is usually set with function 24H
**0=successful write; 1=disk full; 2=DTA too small

(See 3.127. FCB Error Codes)

***You may change these fields prior to calling function

IBM DOS 3.3 Technical Reference, pages 6-93 to 6-94

3.001. INT 21H Functions by DOS Version Summary
3.003. INT 21H FCB-oriented Functions Summary
3.030. Function 15H -- Sequential Write With FCB
3.038. Function 22H -- Random Write With FCB
3.040. Function 24H -- Set Relative Record With FCB
3.043. Function 27H -- Random Block Read With FCB
3.066. Function 40H -- Write Using Handle

3.124. Opened FCB Format
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3.045. FUNCTION 29H -- PARSE FILE NAME

Prior to Calling Function Upon Return From Function
High Low High Low
AX 29H Parse control byte AX Status*
BX BX
cX CcX
DX DX
SP SP
BP BP
S/ [Offset of pointer to string to parse S1 [Offset of pointer 1 byte past parsed string
D1 |Offset of pointer to buffer to contain unopened FCB D1 | Offset of pointer to unopened FCB
1P P
flags flags
cs CcS
DS [Segment of pointer to string to parse DS |Segment of pointer 1 byte past parsed string
SS BN
ES |Segment of pointer to buffer for unopened FCB ES |Segment of pointer to unopened FCB
Buffer [Empty | Buffer (FCB) Drive Number Logical drive number
File Name ASCII file name
File Type ASCl! file type
Current Block 0
Record Size 0
File Size 0
Fite Date 0
File Time 0
RESERVED 0
Current Record 0
Random Record # 0
Notes: *00=FCB created, no wildcard characters; 01=FCB created, wildcard characters used in
file name; FFH=drive letter invalid
Source: 1BM DOS 3.3 Technical Reference, pages 6-95 to 6-97
See Also: 2.51. Filename Separator Characters

3.001. INT 21H Functions by DOS Version Summary
3.123. Unopened FCB Format
3.142. Parse Control Byte
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3.046. FUNCTION 2AH -- GET SYSTEM DATE

Prior to Calling Function

*0=Sunday, 1=Monday, etc. (See 2.35. Date/Time Formats)

Upon Return From Function

High Low
Day of week*
Year
Month | Day

High Low
AX 2AH AX
BX BX
cX CcX
DX DX
SP SP
BP BP
Si Si
DI Di
IP IP
flags flags
CcS CcS
DS DS
88 88
ES| ES
Notes:
Source: IBM DOS 3.3 Technical Reference, page 6-98
See Also: 2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary

3.047. Function 2BH -- Set System Date
3.048. Function 2CH -- Get System Time
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3.047. FUNCTION 2BH -- SET SYSTEM DATE

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 2BH AX Status™
BX BX
cX Year cX
DX Month | Day DX
SP SP
BP BP
S/ S/
DI DI
P IP
flags flags
CcS CcS
DS DS
Ss SSs
ES ES
Notes: *00=valid date supplied; FFH=invalid date supplied
Source: IBM DOS 3.3 Technical Reference, page 6-99
See Also: 2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary
3.046. Function 2AH -- Get System Date
3.049. Function 2DH -- Set System Time

3.048. FUNCTION 2CH -- GET SYSTEM TIME

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 2CH AX
BX BX
cX cX Hour Minutes
DX DX Seconds Hundredths
SP SP
BP BP
Si Si
DI/ DI/
P P
flags flags
CcS CS
DS DS
SS SS
ES| ES
Notes: Hour is in 24-hour clock format
Source: IBM DOS 3.3 Technical Reference, page 6-100
See Also: 2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary
3.046. Function 2AH -- Get System Date
3.049. Function 2DH -- Set System Time
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3.049. FUNCTION 2DH -- SET SYSTEM TIME

Prior to Calling Function Upon Return From Function
High Low High Low
AX 2DH AX Status*
BX BX
cX Hour Minutes CcX
DX Seconds Hundredths DX
sP SP
BpP BP
S S/
D} Di
1P P
flags flags
CcS CcS
DS DS
8§ Ss
ES|__ ES
Notes: *00=valid time supplied; FFH=invalid time supplied
Source: IBM DOS 3.3 Technical Reference, page 6-101
See Also: 2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary
3.047. Function 2BH -- Set System Date
3.048. Function 2CH -- Get System Time

3.050. FUNCTION 2EH -- SET/RESET VERIFY FLAG

Prior to Calling Function Upon Return From Function
High Low
AX 2EH Verify flag” Function returns no values
BX
cX
DX 00H**
SP
BP
S
DI
P
flags
CcS
DS
SSs
ES|
Version Info: Verification is not supported for network disk writes in DOS 3.x
Notes: +*00=do not verify after writes; O1=verify after writes
***DOS 1.x and 2.x only
Source: IBM DOS 3.3 Technical Reference, page 6-102
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.099. Function 54H -- Get Verify State

109



110

3.051. FUNCTION 2FH -- GET DISK TRANSFER ADDRESS

Prior to Calling Function

Upon Return From Function

Low

sk transfer address

ES |Segment of pointer to disk transfer address

High Low High
AX 2FH AX
BX BX |Offset of pointer to di
cX cX
DX DX
SP SP
BP BP
S/ S
DI DI
P P
flags flags
CcS CcS
DS DS
SS SS
ES|
Notes: Default DTA is at 0080H in the PSP.
Source: IBM DOS 3.3 Technical Reference, page 6-103
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.034. Function 1AH -- Set Disk Transfer Address

3.052. FUNCTION 30H -- GET DOS VERSION

Prior to Calling Function Upon Return From Function
High Low High Low
AX 30H AX | Minor version # Maijor version #
BX BX OEM number High order serial #
cX CX {Low order word of 24-bit serial number
DX DX
SP SP
BP BpP
Si St
D/ DI
i P
flags flags
CcS cS
DS DS
SS SS
ES| ES
Version Info: Applies only to versions of DOS 2.0 and later
Notes: «OEM and serial numbers may not be present (returns 0000H)
«If AL=0 on return, then version is assumed to be prior to 2.0
Source: IBM DOS 3.3 Technical Reference, page 6-104
See Also: 3.001. INT 21H Functions by DOS Version Summary

Section 3



PC Sourcebook

3.053. FUNCTION 31H -- KEEP PROCESS

Prior to Calling Function

High

Low

AX 31H

Return code*

DX |# of paragraphs of memory to keep resident

cs

DS

S§s

ES|

Version Info:

Notes:

Source:

See Also:

3.054. FUNCTION 33H -- CONTROL-C CHECK

Upon Return From Function

Function returns no values

Applies to all versions of DOS beginning with 2.0

*Open files are not closed by this function
**You establish return codes. By convention 00=no error.

IBM DOS 3.3 Technical Reference, pages 6-105 to 6-106

3.001. INT 21H Functions by DOS Version Summary
3.093. Function 4BH, 00H -- Load and Execute Program

3.095. Function 4CH -- End Process

3.096. Function 4DH -- Get Return Code

Prior to Calling Function

Upon Return From Function

111

High Low High Low
AX 33H 0=get, 1=set state, 2=exchange state with DL AX Status*
BX BX
cX cX
DX 0=OFF, 1=ON (if AL=1,2) DX 0=0FF,1=ON (if AL=0,2)
sp sP
8P BP
St S/
DI D1
P P
flags flags
CcCS CcS
DS DS
Ss SS
ES ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *FFH=error (AL did not contain 0, 1, or 2 on call)
Source: IBM DOS 3.3 Technical Reference, page 6-107
See Also: 3.001. INT 21H Functions by DOS Version Summary
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3.055. FUNCTION 35H -- GET INTERRUPT VECTOR

Prior to Calling Function

High

Upon Return From Function

Low High Low

35H

Interrupt number AX

BX |Offset of pointer to interrupt routine*

*

ES {Segment of pointer to interrupt routine

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*If ES:BX = 0 then no handler is associated with this interrupt
IBM DOS 3.3 Technical Reference, page 6-108

3.001. INT 21H Functions by DOS Version Summary

3.041. Function 25H -- Set Interrupt Vector
7.04. PC interrupt Usage

3.056. FUNCTION 36H - GET DISK FREE SPACE

Prior to Calling Function

High

Upon Return From Function

Low High Low

36H

AX | Sectors per cluster

BX [Number of available clusters

CX |Number of bytes per sector

Logical drive number** DX {Number of clusters per drive

cs

DS

88

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*Or FFFFH if invalid drive was specified in DL
**0=default, 1=A, and so on

IBM DOS 3.3 Technical Reference, page 6-109

3.001. INT 21H Functions by DOS Version Summary
3.035. Function 1BH -- Get Default Drive Data

3.036. Function 1CH -- Get Drive Data

3.137. Logical Drive Numbers
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3.057. FUNCTION 38H, O0H -- GET COUNTRY DATA
Prior to Calling Function Upon Return From Function
High Low High Low
AX 38H 0 AX |Error code (if carry flag set)
BX BX | Country code (if carry flag clear)
cX cX |
DX |Offset of pointer to 32-byte buffer DX [Offset to country info buffer
SP SP
BP BP
SI Si
DI Dt
1P P
flags flags Carry*
CS CS
DS [Segment of pointer to 32-byte buffer DS [Segment of country info buffer
SS SS
ES ES
Buffer |Empty | Buffer [Country data
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-110 to 6-118
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.058. Function 38H, xxH -- Set Country Data

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.143. Country Code Buffer Layout

3.144. Couniry Codes

3.058. FUNCTION 38H, xxH -- SET COUNTRY DATA

Prior to Calling Function Upon Return From Function
High Low High Low
AX 38H | Country code or FFH AX | Error code (if carry flag set)
BX [Country code if AL=FFH BX
cX | cX
DX FFFFH DX
SpP sP
BP BP
Sl )
DI Di
1P P
flags flags Carry*
cs ) CS
DS FFFFH DS
SS 88
ES ES
Version Info: Applies to all versions of DOS beginning with 3.0
Notes: *Carry flag set if error occurs
Source: 1BM DOS 3.3 Technical Reference, pages 6-110to 6-118
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.057. Function 38H, 00H -- Get Country Data

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 58H
3.144. Country Codes
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3.059. FUNCTION 39H - CREATE SUBDIRECTORY

Prior to Calling Function

High

Low High

39H

Upon Return From Function

Low

AX 1 Error code (if carry flag set)

Offset of pointer to pathname string DX

Camry”

cs

Segment of pointer to pathname string DS

8§

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0
*Requires create access rights on networks

*Pathname must be in ASCIIZ form
**Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, page 6-119

3.001. INT 21H Functions by DOS Version Summary
3.060. Function 3AH -- Remove Subdirectory

3.061. Function 3BH -- Change Current Directory

3.089. Function 47H -- Get Current Directory

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
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3.060. FUNCTION 3AH -- REMOVE SUBDIRECTORY

DS

Prior to Calling Function

Upon Return From Function

High Low High Low
3AH AX |Error code (if carry flag set)
BX
cX
Offset of pointer to pathname string DX
SP
BP
S
Di
P
flags Carry”
CcS
Segment of pointer to pathname string DS
.88
ES
Version Info: *Applies to all versions of DOS beginning with 2.0
*Requires create access rights on networks
Notes: *Pathname must be in ASCIIZ form
«*Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, page 6-120
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.059. Function 39H -- Create Subdirectory

3.061. Function 3BH -- Change Current Directory

3.089. Function 47H -- Get Current Directory

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
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3.061. FUNCTION 3BH -- CHANGE CURRENT DIRECTORY

Prior to Calling Function Upon Return From Function
High Low High Low
AX 3BH AX |Error code (if carry flag set)
BX BX
cX cX
DX |Offset of pointer to pathname string DX
SP SP
BP BP
S S!
Di D/
P P
flags flags Carry*
CcS CcS
DS |Segment of pointer to pathname string DS
SS SS
ES ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Pathname must be in ASCIIZ form

*Pathname string is limited to 64 characters and may net contain a network path
**Carry flag set if error occurs

Source: IBM DOS 3.3 Technical Reference, page 6-121

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.089. Function 47H -- Get Current Directory
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.062. FUNCTION 3CH -- CREATE FILE

Prior to Caliing Function Upon Return From Function
High Low High Low
3CH AX |Handle or error code (if carry set)

BX
0 File attribute byte CcX
Offset of pointer to pathname string DX
SP
BP
S/
DI
P
flags Carry”
CS
Segment of pointer to pathname string DS
SS
ES
Version Info: Applies to all versions of DOS beginning with 2.0
*Requires create access rights on networks
Notes: *Pathname must be in ASCIIZ form
«File is fruncated if it already exists
*Volume and subdirectory bits are ignored in attribute byte
**Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-122 to 6-123
See Also: 2.34. File Attribute Byte

3.001. INT 21H Functions by DOS Version Summary
3.031. Function 16H -- Create File With FCB

3.069. Function 43H, 00H -- Get File Attributes

3.070. Function 43H, 01H -- Set File Attributes

3.105. Function 59H -- Get Extended Error

3.106. Function 5AH -- Create Temporary File

3.107. Function 5BH -- Create New File

3.128. Extended Error Codes Returned from Function 59H
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3.063. FUNCTION 3DH -- OPEN FILE

Prior to Calling Function

Upon Return From Function

High Low High Low
3DH Access code™* AX |Handle or error code (if carry set)
BX
cX
Offset of pointer to pathname string DX
SP
BP
S/
DI
P
flags Carry”
CcS
Segment of pointer to pathname siring DS
8S
ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: <Pathname must be in ASCIIZ form
«*Carry flag set if error occurs
+**AL=0 read only, AL=1 write only, AL=2 read/write
Source: IBM DOS 3.3 Technical Reference, pages 6-124 to 6-125
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.024. Function OFH -- Open File With FCB

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.129. Handle Access Byte

3.064. FUNCTION 3EH - CLOSE FILE

Prior to Calling Function

High

Upon Return From Function

Low High Low

3EH

] AX |Error code (if carry flag set)

Handle

flags Carry’

Version Info:

Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0
*Carry flag set if error occurs
IBM DOS 3.3 Technical Reference, page 6-136

3.001. INT 21H Functions by DOS Version Summary
3.025. Function 10H -- Close File With FCB

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.130. Predefined Handles
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3.065. FUNCTION 3FH -- READ USING HANDLE

Prior to Calling Function Upon Return From Function
High Low . High Low
AX 3FH | AX |Bytes read** or error code (if carry set)
BX Handle BX
CX |Number of bytes to read CcX
DX |Offset of pointer to empty buffer for data DX
SP SP
BP BP
Si Si
DI D/
1P P
flags flags Carry*
CcS CcS
DS {Segment of pointer to empty buffer for data DS
Ss 88
ES ES
Buffer |[Empty | Buffer |Data read
Version Info: *Applies to all versions of DOS beginning with 2.0

*Requires read access rights on networks

Notes: **Carry flag set if error occurs
«**A value of 0 indicates attempt to read at EOF

Source: IBM DOS 3.3 Technical Reference, pages 6-137 to 6-138

See Also: 3.001. iINT 21H Functions by DOS Version Summary
3.029. Function 14H -- Sequential Read With FCB
3.037. Function 21H -- Random Read With FCB
3.043. Function 27H -- Random Block Read With FCB
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.066. FUNCTION 40H -- WRITE USING HANDLE

Prior to Calling Function Upon Return From Function
High Low High Low
AX 40H | AX | Bytes written** or error code (if carry set)
BX Handle BX
CX |Number of bytes to write*** cX
D X | Offset of pointer to buffer containing data DX
SP SP
BP BP
Sl Si
D! DI
P P
flags flags Carry*
CcS CcS
DS |Segment of pointer to buffer containing data DS
SS SS
ES ES
Buffer |Data to write | Buffer |Unchanged data
Version Info: «Applies to all versions of DOS beginning with 2.0

*Requires wiile access rights on networks

Notes: *Carry flag set if error occurs
+**A value of 0 indicates disk is full
****If 0, file is truncated at the pointer position

Source: IBM DOS 3.3 Technical Reference, pages 6-139 to 6-140

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.030. Function 15H -- Sequential Write With FCB
3.038. Function 22H -- Random Write With FCB
3.044. Function 28H -- Random Block Write With FCB
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 58H
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3.067. FUNCTION 41H -- DELETE FILE

Prior to Calling Function

Upon Return From Function

High Low High Low
41H AX |Error code (if carry set)
BX
cX
Offset of pointer to pathname string DX
SP
BP
S/
DI
IP
flags Carry*
CcS
Segment of pointer to pathname string DS
8§
ES
Version info: Applies to all versions of DOS beginning with 2.0
*Requires create access rights on networks
Notes: *Pathname must be in ASCIIZ format
**Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-141 to 6-142
See Also: 1.17. Common String Formats

3.001. INT 21H Functions by DOS Version Summary
3.028. Function 13H -- Delete File with FCB

3.060. Function 3AH -- Remove Subdirectory

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
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3.068. FUNCTION 42H -- MOVE FILE POINTER

Prior to Calling Function Upon Return From Function
High Low High Low
42H | Movement method*™* AX |LO position, or error code (if carry set)
Handle BX
High order of offset to move pointer (in bytes) CcX
Low order of offset to move pointer DX {High order position of pointer in file
SP
BP
S/
DI
P
flags Carry*
CS
DS
SS
ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *You can find the size of a file by setting AL=2 and CX:DX=0
-*Caity fiag set if error occurs
-**0=move pointer to record CX:DX; 1=move pointer to current plus CX:DX;
2=move pointer to EOF plus CX:DX
Source: IBM DOS 3.3 Technical Reference, pages 6-143 to 6-144
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.040. Function 24H -- Set Relative Record With FCB
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.131. Handle Pointer Movement Methods

3.069. FUNCTION 43H,00H -- GET FILE ATTRIBUTES

Prior to Calling Function Upon Return From Function
High Low High Low
43H 0 AX |Error code (if carry set)
BX
cX 0 Attribute byte
Offset of pointer to pathname string DX
SP
BP
S/
D/
P
flags Carry”
CcS
Segment of pointer to pathname siring DS
SS
ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: «Pathname must be in ASCIIZ format
**Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-145 to 6-146

See Also: 1.17. Common String Formats
2.34. File Attribute Byte
3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.070. FUNCTION 43H, 01H -- SET FILE ATTRIBUTES

Prior to Calling Function Upon Return From Function
High Low High Low
43H 1 AX |Error code (if carry set)
BX
0 Attribute byte cX
Offset of pointer to pathname string DX
SP
BP
Si
Di
1P
flags Carry”
CcS
Segment of pointer to pathname string DS
SS
ES
Version Info: +*Applies to all versions of DOS beginning with 2.0
*Requires Create access rights on networks to change any bit other than the
archive bit (bit 5)
Notes: *Pathname must be in ASCIIZ format
*You can't change the volume or directory bits of an Attribute Byte
«*Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-145 to 6-146
See Also: 1.17. Common String Formats

2.34. File Attribute Byte

3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 5SH

3.071. FUNCTION 44H,00H -- GET IOCTL DATA

Prior to Calling Function Upon Return From Function

High

Low High Low

44H

| 0 AX |Error code (if carry set

(=

Handle

0 D X | Device data word (if carry clear)

flags Carry

CcSs

DS

Ss

ES

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0
*Carry flag set if error occurs
IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150

3.001. INT 21H Functions by DOS Version Summary
3.072. Function 44H, 01H -- Set IOCTL Data

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.133. Device Data Word

123



124

3.072. FUNCTION

44H, 01H -- SET IOCTL DATA

Prior to Calling Function Upon Return From Function
High Low High Low
AX 44H | 1 AX [Error code (if carry set)
BX Handle BX
cX CcX
DX |0 Device data DX
SpP SP
BpP BP
S! St
DI DI
P P
flags flags Carry”
Ccs (oF]
DS DS
Ss 88
ES ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.073. FUNCTION

3.071. Function 44H, 00H -- Get IOCTL Data

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.133. Device Data Word

44H, 02H -- IOCTL READ STRING

Prior to Calling Function Upon Return From Function
High Low High Low
AX 444 | 2 AX [Byles read or error cade (if carry set)

BX Handle BX
CX |Number of bytes to read from handle (09,4
D X |Offset of pointer to empty buffer DX
SP SP
BP BP
S/ Si
Di DI
P P

flags flags Carry”
CcS CcS
DS |Segment of pointer to empty buffer DS
SS SS
ES ES

Buffer |[Empty

| Buffer [Data read from device

Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs

Source: IBM DOS 3.3 Technical Reference, page 6-151

See Also: 3.001. INT 21H Functions by DOS Version Summary

3.074. Function 44H, 03H -- IOCTL Write String
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.074. FUNCTION 44H, 03H -- IOCTL WRITE STRING

Prior to Calling Function Upon Return From Function
High Low High Low
AX 44H | 3 AX | Bytes written or error code (if carry set)
BX Handle BX
CX |Number of bytes to write to handle cX
DX {Offset of pointer to buffer of data to write DX
SP SP
BP BP
Si Si
Di Di
1P P
flags flags Carry*
CcS CcS
DS |Segment of pointer to buffer of data to write DS
Ss SS
ES ES
Buffer |Data to write 1 Buffer |Unchanged data
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, page 6-151
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.073. Function 44H,02H -- IOCTL Read String
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

3.075. FUNCTION 44H,04H -- IOCTL READ BLOCK

Prior to Calling Function Upon Return From Function
High Low High Low
AX 44H 4 AX |Bytes read or error code (if carry set)
BX Logical drive number** BX
CX |Number of bytes to read from drive CX
DX | Offset of pointer to empty buffer DX
SP SP
BP BP
S/ S
Di DI
IP P
flags flags Carry”
CcS CcS
DS |Segment of pointer to empty buffer DS
Ss SS
ES ES
Buffer [Empty B Buffer |Data read from drive
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: **Carry flag set if error occurs

***Drive O=default, drive 1=A, and so on
Source: IBM DOS 3.3 Technical Reference, page 152

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.076. Function 44H,05H -- IOCTL Write Block
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
3.137. Logical Drive Numbers
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3.076. FUNCTION 44H, 05H -- IOCTL WRITE BLOCK

Prior to Calling Function

Upon Return From Function

High Low High Low

AX 44H 5 AX |Bytes written or error code (if carry set)
BX Logical drive number** BX
C X |Number of bytes to write to drive cX
DX |Offset of pointer to buffer of data to write DX
SP SP
BP BP

S! Si

DI DI

1P 1P

flags flags Carry”

CcS CS
DS |Segment of pointer to buffer of data to write DS

SS SS

ES ES

Buffer | Data to write

] Buffer [Unchanged data

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

«*Carry flag set if error occurs
«**Drive O=default, drive 1=A, and so on

IBM DOS 3.3 Technical Reference, page 6-152

3.001. INT 21H Functions by DOS Version Summary
3.075. Function 44H,04H -- IOCTL Read Block

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.137. Logical Drive Numbers

3.077. FUNCTION 44H, 06H -- IOCTL GET INPUT STATUS

Prior to Calling Function

High

Upon Return From Function

Low High Low

44H

6 AX Status*

Handle

cs

DS

8§

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

**For character devices: 00=not ready, FF=ready
For block devices: 00=pointer at EOF, FF=ready

1BM DOS 3.3 Technical Reference, page 6-153

3.001. INT 21H Functions by DOS Version Summary
3.078. Function 44H, 07H -- IOCTL Get Output Status
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
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3.078. FUNCTION 44H, 07H -- IOCTL GET OUTPUT STATUS

Prior to Calling Function

High

Upon Return From Function

Low High Low

44H

7 AX Status*®

Handle

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

«*For character devices: 00=not ready, FF=ready
For block devices: 00=not ready, FF=ready

IBM DOS 3.3 Technical Reference, page 6-153

3.001. INT 21H Functions by DOS Version Summary
3.077. Function 44H, 06H -- IOCTL Get Input Status

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H

3.079. FUNCTION 44H, 08H -- IOCTL IS REMOVABLE?

Prior to Calling Function

High

Upon Return From Function

Low High Low

44H

8 AX |Status** or error code (if carry set)

Logical drive number BX

flags Carry’

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.0

+*Carry flag set if error occurs
***00=removable media; 01=media not removable; OFH = invalid device

IBM DOS 3.3 Technical Reference, page 6-154

3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.137. Logical Drive Numbers
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3.080. FUNCTION 44H, 09H -- IOCTL IS REDIRECTED BLOCK?

Prior to Calling Function

High

Upon Return From Function

Low High Low

44H

9 AX |Error code (if carry set)

Logical drive number BX

DX |Device attribute code**

flags Carry

cS

Ds

8s

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.1

**Carry flag set if error ocours
+**Bit 12 set=remote device; bit 12 clear=local device

IBM DOS 3.3 Technical Reference, page 6-155

3.001. INT 21H Functions by DOS Version Summary
3.081. Function 44H,0AH -- IOCTL Is Redirected Handle?
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.137. Logical Drive Numbers

3.150. Device Attribute Codes

3.081. FUNCTION 44H, 0AH - IOCTL IS REDIRECTED HANDLE?

Prior to Calling Function

High

Upon Return From Function

Low High Low

44H

|

0AH AX |Error code (if carry set)

Handle

DX |Device attribute code**

flags Cany*

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.1

«*Carry flag set if error occurs
«**Bit 15 set=remote device; bit 15 clear=local device

1BM DOS 3.8 Technical Reference, page 6-156

3.001. INT 21H Functions by DOS Version Summary
3.080. Function 44H, 09H -- IOCTL. Is Redirected Block?
3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.137. Logical Drive Numbers

3.150. Device Attribute Codes
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3.082. FUNCTION 44H, 0BH -- IOCTL CHANGE RETRY COUNT

Prior to Calling Function

Upon Return From Function

High Low High Low
44H | 0BH AX |Error code (if carry set)
BX
Number of loops to wait between retries cX
Number of times to retry operation DX
SP
BP
S
DI
P
flags Carry”
CcS
DS
§S
ES
Version Info: *Applies to all versions of DOS beginning with 3.0
Notes: **Carry flag set if error occurs
*A loop is 65,536 machine cycles, and is coded as follows:
XOr X, €X
loop $ ;loop 64K times
*Default is 1 loop, 3 retries
Source: IBM DOS 3.3 Technical Reference, pages 6-157 to 6-158
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.083. FUNCTION 44H, 0CH -- GENERIC IOCTL FOR HANDLES

Prior to Calling Function Upon Return From Function
High Low High Low
AX 44H | OCH AX |Error code (if carry set)
BX Handle BX
cX Maijor code*™ |  Minor code*** cX
DX | Offset of pointer to data buifer DX
SP SP
BP BP
Sl Si
DI DI
P P
flags flags Carry*
CcS CcS
DS | Segment of pointer to data buffer DS
§S S§S
ES ES
Buffer |Code page parm block or iteration count | Buffer [Code page parm block or iteration count |
Version Info: *Applies to all versions of DOS beginning with 3.2

*Code page settings apply to DOS 3.3 only

Notes: «*Carry flag set if error occurs
***Major code is one of: 0 = unknown
1= COMx
3=CON
5=LPTx

+***Minor code is one of: 45H = set iteration count
4AH = select
4CH = prepare start
4DH = prepare end
65H = get iteration count
6AH = query selected
6BH = query prepare list

Source: IBM DOS 3.3 Technical Reference, pages 6-158 to 6-166

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
3.146. Code Page Parameter Blocks
3.151. Device Request Header Status Field & Error Codes
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3.084. FUNCTION 44H, ODH -- GENERIC IOCTL FOR DEVICES

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 44H 0DH AX |Error code (if carry set)
BX Logical drive number BX
cX 8 Function code** cX
DX | Offset of pointer to parameter block DX
SP SP
BP BP
S S
DI Di
1P IP
flags flags Cany*
(o] (o]
DS |Segment of pointer to parameter block DS
S8S S8
ES ES
Buffer |Parameter block (if CL=40H,41H,42H,62H) | Buffer | Parameter block (if CL=60H,61H) _
Version Info: Applies to all versions of DOS beginning with 3.2
Notes: ~*Carry flag set if error occurs
***Function code is one of:  40H =set device parameters
41H=write track on logical device
42H=format track on logical device
60H=get device parameters
61H=read track on logical device
62H=verify track on logical device
Source: IBM DOS 3.3 Technical Reference, pages 6-166 to 6-181
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.134. Block Device Function Codes

3.135. Device Parameter Blocks

3.167. Device BPB Layout
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3.085. FUNCTION 44H, OEH -- GET LOGICAL DRIVE MAP

Prior to Calling Function Upon Return From Function
High Low High Low
44H 0EH AX | Drive** or error code (if carry set)

Logical drive number, BX
CcX
DX
SP
BP
S
DI
1P
flags Carry*
CcS
DS
SS
ES
Version Info: Applies to all versions of DOS beginning with 3.2
Notes: **Carry flag set if error occurs
~**AL returns physicail drive data; 00=only one drive mapped io iogical drive,
1-26(A-Z)=physical drive mapped to logical drive
Source: IBM DOS 3.3 Technical Reference, page 6-182
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.086. Function 44H, OFH -- Set Logical Drive Map
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

3.086. FUNCTION 44H, OFH -- SET LOGICAL DRIVE MAP

Prior to Calling Function Upon Return From Function
High Low High Low
44H OFH AX {Logical drive used or error code** (if carry set)
Logical drive number BX
cX
DX
SP
BP
S/
Di
P
flags Carry*
CcS
DS
SS
Es
Version Info: «Applies to all versions of DOS beginning with 3.2
Notes: **Carry flag set if error occurs
+**AL returns physical drive data; 00=only one drive mapped to logical drive;
1-26(A-Z)=physical drive mapped to logical drive
Source: IBM DOS 3.3 Technical Reference, pages 6-183 to 6-184
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.085. Function 44H, OEH - Get Logical Drive Map

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 58H
3.137. Logical Drive Numbers
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3.087. FUNCTION 45H -- DUPLICATE FILE HANDLE

Prior to Calling Function

High

Upon Return From Function

Low High Low

45H

AX |New handle or error code (if carry set)

Handle

flags Carry*

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0
*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, page 6-185
3.001. INT 21H Functions by DOS Version Summary
3.088. Function 46H -- Force Duplicate File Handle

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

3.088. FUNCTION 46H - FORCE DUPLICATE FILE HANDLE

Prior to Calling Function

High

Upon Return From Function

Low High Low

46H

AX |Error code (if carry set)

Existing handle

Second handle

N DX

flags Cany

Ccs

DS

8s

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

«Almost always used immediately after Function 45H -- Duplicate File Handle
«*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-186 to 6-187

3.001. INT 21H Functions by DOS Version Summary
3.087. Function 45H -- Duplicate File Handle

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
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3.089. FUNCTION 47H -- GET CURRENT DIRECTORY

CcS
DS
88
ES

Prior to Calling Function

Upon Return From Function

Buffer [Empty

High Low High Low
47H AX |Error code (if carry set)
BX
cX
Logical drive number DX
SP
BP
Offset of pointer to 64-byte buffer S/
DI/
P
flags Carry*
CcS
Segment of pointer to 64-byte buffer DS
SS
ES
] Buffer [ASCIIZ pathname (if carry flag clear)
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: <Returned pathname does not begin with a backslash or drive ID
-*Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-188 to 6-189
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.061. Function 3BH -- Change Current Directory
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

3.090. FUNCTION 48H -- ALLOCATE MEMORY

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 48H | AX |Segment address™* or error code (if carry set)
BX |Number of paragraphs of memory BX | Paragraphs available (if carry set)
cX cX
DX DX
SP SP
BP BP
S/ SI
D/ Di
P P
flags flags Cary*
CcSs (o8]
DS DS
88 8S
ES ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: +*Carry flag set if error occurs
+**Segment address of allocated memory block
Source: IBM DOS 3.3 Technical Reference, pages 6-190 to 6-191
See Also: 3.001. INT 21H Functions by DOS Version Summary
3.091. Function 49H -- Free Allocated Memory

3.092.
3.103.
3.104.
3.105.
3.128.
3.140.

Function 4AH -- Set Block

Function 58H, 00H -- Get Allocation Strategy
Function 58H, 01H -- Set Allocation Strategy
Function 59H -- Get Extended Error

Extended Error Codes Returned from Function 59H
Memory Allocation Strategies

Section 3
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3.091. FUNCTION 49H -- FREE ALLOCATED MEMORY

Prior to Calling Function

Upon Return From Function

High Low High Low
49H AX |Error code (if carry set)
BX
cX
DX
SP
BP
St
Di
1P
flags Carry*
CcS
DS
Ss
Segment address of allocated block to free ES
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, page 6-192
See Also: 3.001. INT 21H Functions by DOS Version Summary
3.090. Function 48H -- Allocate Memory
3.092. Function 4AH -- Set Block
3.103. Function 58H, 00H -- Get Allocation Strategy
3.104. Function 58H, 01H -- Set Allocation Strategy
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
3.140. Memory Allocation Strategies

3.092. FUNCTION 4AH -- SET BLOCK

Prior to Calling Function

High

Upon Return From Function

Low High Low

4AH

AX | Error code (if carry set)

BX |Paragraphs available (if carry set)

Paragraphs of memory requested

*

flags Carry

cs

DS

8s

Segment address of memory block to allocate ES

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-193 to 6-194

3.001. INT 21H Functions by DOS Version Summary
3.090. Function 48H -- Allocate Memory

3.091. Function 49H -- Free Allocated Memory

3.103. Function 58H, 00H -- Get Allocation Strategy

3.104. Function 58H, 01H -- Set Allocation Strategy

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.140. Memory Allocation Strategies
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3.093. FUNCTION 4BH, 00H - LOAD AND EXECUTE PROGRAM

Prior to Calling Function

Upon Return From Function

High Low High Low
4BH 0 AX |Error code (if carry set)
Offset of pointer to parameter block BX Destroyed Destroyed
CcX Destroyed Destroyed
Offset of pointer to pathname DX Destroyed Destroyed
SP Destroyed
BP Destroyed
Sl Destroyed
DI Destroyed
1P
flags Carry*
CcS
Segment of pointer to pathname DS Destroyed
SS Destroyed
Segment of pointer to parameter block ES Destroyed
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.053. Function 31H -- Keep Process

3.084. Function 4BH, 03H -- Load Overlay

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.138. Execute Program Parameter Block

3.094. FUNCTION 4BH, 03H -- LOAD OVERLAY

Prior to Calling Function

Upon Return From Function

High Low High Low
4BH | 3 AX |Error code (if carry set)
Offset of pointer to parameter block BX Destroyed Destroyed
cX Destroyed Destroyed
Offset of pointer to pathname DX Destroyed Destroyed
SP Destroyed
BP Destroyed
Si Destroyed
DI Destroyed
P
flags Carry*
CcS
Segment of pointer to pathname DS Destroyed
SS Destroyed
Segment of pointer to parameter biock ES Destroyed
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry fiag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.053. Function 31H -- Keep Process

3.093. Function 4BH, 00H -- Load and Execute Program

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
3.139. Overlay Program Parameter Block
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3.095. FUNCTION 4CH -- END PROCESS

Prior to Calling Function

High

Upon Return From Function

Low

4CH

Return code Function does not return any values

Version Info:

Notes:

Source:

See Also:

Applies fo all versions of DOS beginning with 2.0

All open files are closed by this function

IBM DOS 3.3 Technical Reference, page 6-200
3.001. INT 21H Functions by DOS Version Summary

3.053. Function 31H -- Keep Process
3.096. Function 4DH -- Get Return Code

3.096. FUNCTION 4DH -- GET RETURN CODE

Prior to Calling Function

High

Upon Return From Function

Low High Low

4DH

AX | Termination code* Return code

cS

Ds

8§

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*0=normal 4CH terminate; 1=Control-C pressed; 2=critical device error;
3=normal 31H terminate

IBM DOS 3.3 Technical Reference, page 6-201
3.001. INT 21H Functions by DOS Version Summary

3.053. Function 31H -- Keep Process
3.095. Function 4CH -- End Process
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3.097. FUNCTION 4EH -- FIND FIRST FILE

Prior to Calling Function Upon Return From Function
High Low High Low
AX 4EH AX |Error code {(if carry set)
BX BX
cX 0 Attribute byte cX
DX | Offset of pointer to pathname DX
SP SP
BP BP
Si S/
Di Di
P P
flags flags Carry*
cSs CS
DS [Segment of pointer to pathname DS
SS SS
ES ES
DTA |Empty i DTA [File info (See 3.132. Search First/Next Data Blocks)
Pathname [ASCIIZ string | Pathname |Unchanged
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-202 to 6-203
See Also: 2.34. File Attribute Byte

2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary
3.026. Function 11H -- Find First Entry With FCB

3.027. Function 12H -- Find Next Entry With FCB

3.098. Function 4FH -- Find Next File

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.132. Search First/Next Data Blocks
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3.098. FUNCTION 4FH -- FIND NEXT FILE

Ccs
DS
588

ES

DTA |Data about previously found file |

Prior to Calling Function

High

Low High

4FH

Upon Return From Function

Low

AX |Error code (if carry set

=4

Carry*

cs

DS

S8

ES

Version Info:

Notes:

Source:

See Also:

DTA |Data about next found file (if carry clear)

Applies to all versions of DOS beginning with 2.0

*Must be used after function 4EH
«*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, page 6-204

2.34. File Atiribute Byte

2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary
3.026. Function 11H -- Find First Entry With FCB

3.027. Function 12H -- Find Next Entry With FCB

3.097. Function 4EH -- Find First File

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.132. Search First/Next Data Blocks
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3.099. FUNCTION 54H -- GET VERIFY STATE

Prior to Calling Function

High

Upon Return From Function

Low High Low

54H

AX Verify state*

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0
*0=no verify after write; 01=verify after write
IBM DOS 3.3 Technical Reference, page 6-205

3.001. INT 21H Functions by DOS Version Summary
3.050. Function 2EH -- Set/Reset Verify Flag

3.100. FUNCTION 56H -- RENAME FILE

Prior to Calling Function

Upon Return From Function

High Low High Low
56H AX | Error code (if carry set)
BX
cX
Qffset of pointer to old pathname DX
SP
BP
S/
Offset of pointer to new pathname DI
P
flags Carry”
CS
Segment of pointer to old pathname DS
Ss
Segment of pointer to new pathname ES
Version Info: Applies to all versions of DOS beginning with 2.0
*Requires create access rights on networks
Notes: *The ? wildcard character may not be used in the pathname
«If the directory path is not the same, but the file name and type specified are,
the file is "moved" to the new directory
+*Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-206 to 6-207
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.032. Function 17H -- Rename File With FCB
3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

Section 3



PC Sourcebook

3.101. FUNCTION 57H, 00H -- GET DATE/TIME OF FILE

Prior to Calling Function

High

Upon Return From Function

Low High Low

57H |

Handle

0 AX |Error code (if carry set)
i

C X |FCB format time file last changed

DX |FCB format date file last changed

flags Carry

CcSs

DS

SS

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209
2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

3.102. FUNCTION 57H, 01H -- SET DATE/TIME OF FILE

Prior to Calling Function

High

Upon Return From Function

Low High Low

57H | 1 AX {Error code (if carry set)

Handle

FCB format time to be set cX

FCB format date to be set DX

flags Carry*

CcS

DS

§s

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209
2.35. Date/Time Formats

3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.103. FUNCTION 58H, 00H -- GET ALLOCATION STRATEGY

Prior to Calling Function

High

Low High

58H

Upon Return From Function

Low

0 AX | Strategy™* or error code (if carry set)

Carry

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.2

~*Carry flag set if error occurs
*"*AH reiurns 00=first fit; 01=best fit; 02=iast fit

MS-DOS 3.2 Programmer's Reference, page 1-212
Missing from IBM DOS 3.3 Technical Reference!

3.001. INT 21H Functions by DOS Version Summary
3.090. Function 48H -- Allocate Memory

3.092. Function 4AH -- Set Block

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.140. Memory Allocation Strategies
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3.104. FUNCTION 58H, 01H -- SET ALLOCATION STRATEGY

Prior to Calling Function

High

Low High

58H

Upon Return From Function

Low

1 AX |Error code (if carry set)

Allocation strategy**

Carry

Ccs

DS

BN

ES

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.2

~*Carry flag set if error occurs
«**00=first fit; 01=best fit; 02=last fit

MS-DOS 3.2 Programmer's Reference, page 1-212
Missing from IBM DOS 3.3 Technical Reference!

3.001. INT 21H Functions by DOS Version Summary
3.090. Function 48H -- Allocate Memory

3.092. Function 4AH -- Set Block

3.105. Function 59H -- Get Extended Error

3.128. Extended Error Codes Returned from Function 59H
3.140. Memory Allocation Strategies
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3.105. FUNCTION 59H -- GET EXTENDED ERROR

Prior to Calling Function

High Low

AX 59H AX
BX 0 0 BX
cX (03 ¢
DX DX
SP SP
BP BP
S Sl
D! D/
P P
flags flags
cs CcS
DS DS
8§ 8s
ES ES

Version Info:

Notes:
Source:

See Also:

Upon Return From Function

High

Low

Extended error code

(of last error)

Error class

Suggested action

Location of error

Destroyed*

Destroyed*

Destroyed*

Destroyed*

Destroyed*

Destroyed*

Destroyed*

Applies to all versions of DOS beginning with 3.0

*These registers are not preserved by DOS

IBM DOS 3.3 Technical Reference, pages 6-210 to 6-212

3.001. INT 21H Functions by DOS Version Summary
3.128. Extended Error Codes Returned from Function 59H

3.106. FUNCTION 5AH -- CREATE TEMPORARY FILE

Prior to Calling Function

High

Low

5AH

0

Attribute byte

DX |Offset of pointer to special pathname**

DS |Segment of pointer to special pathname**

Pathname |Pathname

Version info:

Notes:

Source:

See Also:

Upon Return From Function

High

Low

AX |Handle or error code (if carry set)

Cany*

|  Pathname |Pathname-+filename

+Appiies 1o aii versions of DOS beginning with 3.0
*Requires create access rights on network

«*Carry flag set if error occurs

***Pathname, followed by backslash (\), followed by 14 bytes of 00H

IBM DOS 3.3 Technical Reference, page 6-213

2.34. File Attribute Byte

3.001. INT 21H Functions by DOS Version Summary
3.031. Function 16H -- Create File With FCB

3.062. Function 3CH -- Create File

3.105. Function 59H -- Get Extended Error

3.107. Function 5BH -- Create New File

3.128. Extended Error Codes Returned from Function 59H

Section 3



PC Sourcebook

3.107. FUNCTION 5BH - CREATE NEW FILE

Prior to Calling Function

Upon Return From Function

High Low High Low
5BH AX |Handle or error code (if carry set)
BX
0 Attribute byte cX
Offset of pointer to pathname DX
SP
BP
S/
DI
1P
flags Carry*
CS
Segment of pointer to pathname DS
Ss
ES
Version Info: Applies to all versions of DOS beginning with 3.0
*Requires create access rights on networks
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, page 6-215
See Also: 2.34. File Attribute Byte

3.001. INT 21H Functions by DOS Version Summary
3.031. Function 16H -- Create File With FCB

3.062. Function 3CH -- Create File

3.105. Function 59H -- Get Extended Error

3.106. Function 5AH -- Create Temporary File

3.128. Extended Error Codes Returned from Function 59H

3.108. FUNCTION 5CH, 00H -- LOCK FILE

Prior to Calling Function

Upon Return From Function

High Low High Low
5CH | 0 AX |Error code (if carry set)
Handle BX
High order of offset to region in file to lock cX
Low order of offset to region in file to lock DX
SP
BP
High order of length of region in file to lock St
Low order of length of region in file to lock D1
P
flags Carry*
CcS
DS
S8S
ES
Version Info: Applies to all versions of DOS beginning with 3.0
Notes: +Should be used only if file was opened in deny read or deny none mode
«*Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H
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3.109. FUNCTION 5CH, 01H -- UNLOCK FILE

Prior to Calling Function Upon Return From Function
High Low High Low
5CH ] 1 AX |Error code (if carry set)

Handle BX
High order of offset to region in file to unlock cX
Low order of offset to region in file to unlock DX
SP
BP
High order of length of region in file to unlock SI
Low order of length of region in file to unlock DI
P

flags Carry*
CcS
DS
S§S
ES

Version Info: Applies to all versions of DOS beginning with 3.0

Notes: *Region must be same as one locked with function 5CH,0

=*Carry flag set if ervor occurs

Source: IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218

See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.108. Function 5CH,00H -- Lock File
3.128. Extended Error Codes Returned from Function 59H

3.110. FUNCTION 5EH, 00H -- GET MACHINE NAME

High Low High Low
AX S5EH 0 AX [Error code {if carry set)
BX BX
cX CcX Validity** Netbios # for local |
DX |Offset of pointer to 16-byte buffer DX
SP SP
BP BP
Si S
DI DI
P P
flags flags Canry”
CcS CcS
DS |Segment of pointer to 16-byte buffer DS
Ss Ss
ES ES
Buffer |Empty ] Buffer [Network name |
Version Info: Applies to all versions of DOS beginning with 3.1
Notes: »*Carry flag set if error occurs
***0=invalid network device, 1=valid
Source: IBM DOS 3.3 Technical Reference, pages 6-219 to 6-220
See Also: 3.001. INT 21H Functions by DOS Version Summary

Prior to Calling Function

Upon Return From Function

3.105. Function 59H -- Get Extended Error
3.128. Extended Error Codes Returned from Function 59H

Section 3
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3.111. FUNCTION 5EH, 02H -- SET PRINTER STRING

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 5EH 1 2 AX |Error code (if carry set)
BX |Assignment list index BX
CX [Length of printer setup string cX
DX ] DX
SP SP
BP BP
S! | Offset of pointer to setup string Si
Di Di
P 1P
flags flags Carry*
CcS CcS
DS [Segment of pointer to setup string DS
8s Ss
ES HE ES
String [Printer setup string | Buffer [Unchanged string
Version Info: Applies to all versions of DOS beginning with 3.1
Notes: «Printer setup string cannot be longer than 64 bytes
**Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-221 to 6-222
See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.112. Function 5EH, 03H -- Get Printer String
3.128. Extended Error Codes Returned from Function 59H

3.112. FUNCTION 5EH, 03H -- GET PRINTER STRING

High Low High Low

AX 5EH | 3 AX [Error code (if carry set)

BX | Assignment list index BX |
CcX CX |Length of printer string
DX DX |
SP SP

BP BP

Si Si

D1 |Offset of pointer to 64-byte buffer D!

IP 1P

flags flags Carry*

CcS CcS
DS DS

SS SS

ES {Segment of pointer to 64-byte buffer ES

Buffer |[Empty | Buffer |Setup string

Prior to Calling Function

Upon Return From Function

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 3.1

*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-223 to 6-224
3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error

3.111. Function 5EH,02H -- Set Printer String
3.128. Extended Error Codes Returned from Function 59H
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3.113. FUNCTION 5FH, 02H -- GET ASSIGNMENT LIST ENTRY

Prior to Calling Function

Section 3

Upon Return From Function

High Low High Low
AX 5FH | 2 AX |Error code (if carry set)
BX {Assignment list index BX Status*** _ |Code™* (if carry clear)
CcX CX | Stored user value
DX DX Destroyed | Destroyed
sp sp
BP BP Destroyed [
S1 | Offset of pointer to 16-byte local name buffer S/
DI |Offset of pointer to 128-byte remote name buffer DI
P P
flags flags Carry”
CcS CcS
DS {Segment of pointer to 16-byte local hame buffer DS
8s Ss
ES [Segment of pointer to 128-byte remote name buffer ES
16-byte buffer |Empty | 16-byte buffer |Local name (ASCIIZ string) |
128-byte buffer [Empty _{128-byte buffer |Remote name (ASCIIZ string) |
Version Info: Applies to all versions of DOS beginning with 3.1
Notes: «*Carry flag set if error occurs

«**03=printer device; 04=drive device

«***0=valid network device, 1=invalid device

Source: IBM DOS 3.3 Technical Reference, pages 6-225 to 6-226
MS-DOS 3.3 Programmer's Reference, pages 287, 289

See Also: 3.001. INT 21H Functions by DOS Version Summary

3.105. Function 59H -- Get Extended Error
3.110. Function 5EH,00H -- Get Machine N

ame

3.128. Extended Error Codes Returned from Function 59H
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3.114. FUNCTION 5FH, 03H — MAKE ASSIGNMENT LIST ENTRY

Prior to Calling Function Upon Return From Function
High Low High Low
AX 5FH 3 AX |Error code (if carry se_p
BX Code** BX
cX User value*** CcX
DX | DX
SP SP
BP BP
S1 | Offset of pointer to 16-byte source device name string Si
D1 | Oftset of pointer to 128-byte remote device name string DI
1P 1P
flags flags Carry*
CcS (o)
DS |Segment of pointer to 16-byte source device name string DS
SSs 8S
ES | Segment of pointer to 128-byte remote device name string ES
Version Info: Applies to all versions of DOS beginning with 3.1
Notes: «Strings should be in ASCIIZ format

**Carry flag set if error occurs
***03=printer device; 04=drive device
****Should be zero to retain compatibility with IBM local area networks

Source: IBM DOS 3.3 Technical Reference, pages 6-227 to 6-229

See Also: 3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error
3.110. Function 5EH,00H -- Get Machine Name
3.128. Extended Error Codes Returned from Function 59H
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3.115. FUNCTION 5FH, 04H -- CANCEL ASSIGNMENT LIST ENTRY

Prior to Calling Function

High

Upon Return From Function

Low High Low

S5FH

4 AX |Error code (if carry set)

Offset of pointer to 16-byte source device name string S/

flags Carry

Segment of pointer to 16-byte source device name string DS

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 3.1

+Strings should be ASCIIZ format
+*Carry flag set if error occurs

IBM DOS 3.3 Technical Reference, pages 6-230 to 6-231

3.001. INT 21H Functions by DOS Version Summary
3.105. Function 59H -- Get Extended Error

3.110. Function 5EH,00H -- Get Machine Name

3.128. Extended Error Codes Returned from Function 59H

3.116. FUNCTION 62H -- GET PROGRAM SEGMENT PREFIX

Prior to Calling Function

_High

Upon Return From Function

Low High Low

62H

BX |Segment address of PSP for current process

Version Info:
Source:

See Also:

Applies to all versions of DOS beginning with 3.0
IBM DOS 3.3 Technical Reference, page 6-232

3.001. INT 21H Functions by DOS Version Summary
3.136. Program Segment Prefix Layout

Section 3
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3.117. FUNCTION 63H -- GET LEAD BYTE TABLE

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 63H Function* AX
BX BX
cX cX
DX Flag** (if AL=1) DX Flag (if AL=2)
SP SP
BP BP
S S1 |Offset of pointer to lead byte table
DI Di
P P
flags flags
CS CS
DS DS |Segment of pointer to lead byte table
SS SS
ES ES
Version Info: Function is available only in DOS 2.25
Notes: <*Function is one of: 0 = to get address of lead byte table
1 =to set or clear interim console flag
2 = fo obtain interim console flag
***Set/clear flag is one of: 0 = to clear interim console flag
1 = to set interim console flag
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 385

3.118. FUNCTION 65H -- GET EXTENDED COUNTRY INFO

Prior to Calling Function

Upon Return From Function

High Low High Low
AX 65H | Info wanted* AX Error code (if CF set
BX [Code page of interest (-1=CON) BX
CX [Number of bytes to return*** CcX
DX Country code DX
SP SP
BP BP
Si S/
D1 |Offset of pointer to country info table Di
P P
flags flags Carry*
CcS CcS
DS DS
SS SSs
ES | Segment of pointer to country info table ES
Table |Empty | Table |Country info
Version Info: Function is available only in DOS 3.3
Notes: «*Carry flag set if error occurs
***Info wanted is one of: 1 = full country information table

2 = pointer to uppercase table
4 = pointer to filename uppercase table
6 = pointer to collating sequence

****Must be at least 5

Source: IBM DOS 3.3 Technical Reference, pages 6-223 to 6-236

See Also: 3.057. Function 38H, 00H -- Get Country Data
3.058. Function 38H, xxH -- Set Country Data

3.143. Country Code Buffer Layout
3.144. Country Codes
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3.119. FUNCTION 66H, 01H -- GET GLOBAL CODE PAGE

Prior to Calling Function Upon Return From Function
High Low High Low
AX 66H 1 AX |Error code (if carry set)
BX BX |Active code page (set by user)
cX cX 1
DX DX | System code page (boot time)
SP sP
BP BP
Si Si
DI/ DI
P P
flags flags Carry*
CcSs CcS
DS DS
SS SS
ES ES
Version Info: Function is available only in DOS 3.3
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238
See Also: 3.120. Function 66H, 02H -- Set Global Code Page

3.120. FUNCTION 66H, 02H -- SET GLOBAL CODE PAGE

Prior to Calling Function Upon Return From Function
High Low High Low
AX 66H 2 AX [Error code (if carry set)
BX BX
cX cX
DX DX
sp sp
8P BP
S/ S/
DI Di
P P
flags flags Carry*
CcS CcS
DS DS
SS 8§
ES ES
Version Info: Function is available only in DOS 3.3
Notes: *Carry flag set if error occurs
Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238
See Also: 3.119. Function 66H, 01H -- Get Global Code Page

it
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3.121. FUNCTION 67H -- SET HANDLE COUNT

Prior to Calling Function Upon Return From Function
High Low High Low
AX 67H | AX |Error code (if carry set)
BX |Number of open handles allowed BX
cX cX
DX DX
SP SP
BP BP
S/ Si
Di DI
1P P
flags flags Carry*
CcS CcS
DS DS
SSs SS
ES ES
Version Info: Function is available only in DOS 3.3
Notes: *Maximum is actually controlled by CONFIG.SYS FILES= setting

*You must release memory to DOS for the extended handle list
**Carry flag set if error occurs

Source: IBM DOS 3.3 Technical Reference, page 6-239

See Also: 2.27. CONFIG.SYS Commands and Default Settings

3.122. FUNCTION 68H -- COMMIT FILE

Prior to Calling Function Upon Return From Function
High Low High Low
AX 68H AX !
BX BX |File handle committed to disk
cX cX
DX DX
SP SP
BP BP
Si S/
D DI
P 1P
FLAGS FLAGS Carry*
CcS CcS
DS DS
SS SS
ES ES
Version Info: Function is available only in DOS 3.3
Notes: *Carry flag set if error occurs

Source: IBM DOS 3.3 Technical Reference, page 6-240
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3.123. UNOPENED FCB FORMAT

Offset Length Name Contents
0(0) byte Drive number _|Logical drive number; O=default, 1=A, 2=B, and so on
1(1) 8 bytes File name ASCII characters, padded with spaces, if necessary
9(9) 3 bytes File type ASCII characters, padded with spaces, if necessary
C (12) 25 bytes RESERVED (must be filled with zeros)
Source: IBM DOS 3.3 Technical Reference, pages 7-12 to 7-15
See Also: 3.003. INT 21H FCB-oriented Functions Summary

3.124. Opened FCB Format
3.125. Extended FCB Format
3.126. Rename FCB Format
3.137. Logical Drive Numbers

3.124. OPENED FCB FORMAT

Offset Length Narmme Contents
0(0) byte Drive number Physical drive number; 0=A, 1=B, and so on
1(1) 8 bytes File name ASCII characters, padded with spaces, if necessary
9 (9) 3 bytes File type ASCII characters, padded with spaces, if necessary
C (12) |word Current block Binary value indicating current block (set to 0 on File Open)
E (14) |word Record size Number of bytes per record (default=128)
10 (16) Idbl word File size Binary value indicating size of file, in bytes
14 (20) |word File date Packed word containing file last update date
16 (22) |word File time Packed word containing file last update time
18 (24) |8 bytes RESERVED Used internaily by DOS
20 (32) |byte Current record Binary value indicating current record (set to 0 on File Open)
21 (33) |dbl word Random record number | Binary value indicating next random block to read/write
Notes: In the PSP, an extended FCB starts 7 bytes prior to 5CH.
In your program (outside the PSP), your FCB pointer
probably points directly to the FFH byte of an extended FCB,
or to the drive number byte of a normal FCB. Thus, to insure
that you address items in an FCB correctly, you must first
know if it is extended or not (See 3.125. Extended FCB Format)
Source: IBM DOS 3.3 Technical Reference, pages 7-12to 7-15
See Also: 3.003. INT 21H FCB-oriented Functions Summary

3.123. Unopened FCB Format
3.125. Extended FCB Format
3.126. Rename FCB Format

3.125. EXTENDED FCB FORMAT

Offset Length Name Contents
0(0) byte Extended FCB indicator | Always FF (255)
1(1) 5 bytes RESERVED
6 (6) byte Attribute byte See 2.34. File Attribute Byte
7(7) byte Drive number 0=A,1=B, and so on
8(8) 8 bytes File name ASCI| characters, padded with spaces, if necessary
10 (16) |3 bytes File type ASCII characters, padded with spaces, if necessary
13 (19) |word Current block Binary value indicating current block (set to 0 on File Open)
15 (21) |word Record size Number of bytes per record; default=80 (128)
17 {23) |dbl word File size Binary value indicating size of file, in bytes
1B (27) |word File date Packed word containing file last update date
1D (29) {word File time Packed word containing file last update time
1F (31) |8 bytes RESERVED Used internally by DOS
27 (39) [byte Current record Binary value indicating current record (set to 0 on File Open)
28 (40) |dbl word Random record number | Binary value indicating next random block to read/write
Notes: +A value other than FFH in the first byte of an FCB indicates it is not an Extended FCB
(See 3.124. Opened FCB Format)
*Values are in hexadecimal (decimal in parentheses)
Source: IBM DOS 3.3 Technical Reference, page 7-16
See Aiso:  2.34. File Atiribute Byte

3.003. INT 21H FCB-oriented Functions Summary
3.123. Unopened FCB Format
3.124. Opened FCB Format
3.126. Rename FCB Format

Section 3



PC Sourcebook

3.126. RENAME FCB FORMAT

Offset Length Name Contents
0(0) byte Drive number Logical drive number; O=default, 1=A, 2=B, and so on
1(1) 8 bytes Original file name | ASCII characters, padded with spaces, if necessary
9 (9) 3 bytes Original file type | ASCII characters, padded with spaces, if necessary
C (12 5 bytes RESERVED
11 (17) |8 bytes New file name ASCII characters, padded with spaces, if necessary
19 (25) {3 bytes New file type ASCII characters, padded with spaces, if necessary
1C (28) |9 bytes RESERVED Set to zeros
Notes: Both file name and type fields may contain the DOS wildcard character ?
(match any character)
Source: IBM DOS 3.3 Technical Reference, page 6-79
See Also: 3.003. INT 21H FCB-oriented Functions Summary

3.123. Unopened FCB Format
3.124. Opened FCB Format

3.125. Extended FCB Format
3.137. Logical Drive Numbers

3.127. FCB ERROR CODES

For Read functions (14H, 21H, and 27H):

Code in AL Meaning After Read
0 Read operation was completed successfully
1 Read attempted at end of file; no data was transferred
2 Not enough room in the DTA for record(s); read canceled
3 Read encountered end of file; partial record read, remainder padded with 0's

For Write functions (15H, 22H, and 28H):

Code in AL Meaning After Write

0 Write operation was completed successfully

1 Disk full; write canceled

2 DTA does not contain enough data to write record(s); write canceled
Source: MS-DOS 3.2 Programmer's Reference, pages 1-75 to 1-103

See Also: 3.003. INT 21H FCB-oriented Functions Summary
3.029. Function 14H -- Sequential Read With FCB
3.030. Function 15H -- Sequential Write With FCB
3.037. Function 21H -- Random Read With FCB
3.038. Function 22H -- Random Write With FCB
3.043. Function 27H -- Random Block Read With FCB
3.044. Function 28H -- Random Block Write With FCB
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3.128. EXTENDED ERROR CODES RETURNED FROM FUNCTION 59H

Error Class:

Value in BH Description of Class Example
1(1) Qut of a resource Storage or channels
2(2) Temporary situation Locked region of file
3(3) Authorization problem User doesn't have access rights
4(4) Internal error in system software
5(5) Hardware failure
6 (6) System software failure Missing configuration file
7 (7) Application program failure
8 (8) ltem not found File couldn't be found
9 (9) Invalid format or type File in wrong format

A (10) Interlocked item File is interlocked
B (11) Media problem Wrong disk, bad spot on disk
C(12) Already exists Declared machine name that exists
D(13) Unknown

Suggested Action:

Value in BL Description of Suggested Action
1(1) Retry, then prompt user
2(2) Retry after a brief pause
3(3) If user entered item, prompt for it again
4 (4) Terminate after closing files
5 (5) Terminate immediately; don't close files
6 (6) No action; error was informational only
7(7) Prompi the user to perform an action (e.g., change disk)

Location:

Value in CH Probable Location of Error Example

1 Unknown to DOS
2 Random access device Disk drive
3 Network Network software, hardware
4 Character device Printer, communications
5 Memory RAM

Error Code:

Value in AX Description
1(1) Invalid function code
2(2) File not found
3(3) Path not found
4 (4) Too many open files
5(5) Access denied
6 (6) Invalid handle
7 (7) Memory control blocks destroyed
8(8) Insufficient memory
9(9) Invalid memory block address

A (10) Invalid environment

B (11) Invalid format

C(12) Invalid access code

D (13) Invalid data

E (14) NOT USED

F (15) Invalid drive

10 (16) Attempt to remove the current directory
11 (17) Not same device

12 (18) No more files

13 (19) Disk is write-protected
14 (20) Bad disk unit

15 (21) Drive not ready

16 (22 invalid disk comimand
17 (23) CRC error

18 (24) Invalid length in disk operation
19 (25) Seek error
1A (26) Not a DOS disk
1B (27) Sector not found
1C (28) Out of paper
1D (29) Write fault
1E (30) Read fault

1F (31) General failure
20 (32) Sharing violation
21 (33) Lock violation
22 (34) Wrong disk

(Continued)
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Table 3.128. Continued

Error Code:
Value in AX Description
23 (35) FCB unavailable
24 (36) Sharing buffer overflow
25 (37) RESERVED
26 (38) RESERVED
27 (39) RESERVED
28 (40) RESERVED
29 (41) RESERVED
3A (42) RESERVED
3B (43) RESERVED
3C (44) RESERVED
3D (45) RESERVED
3E (46) RESERVED
3F (47) RESERVED
40 (48) RESERVED
41 (49) RESERVED
42 (50) Network request not supported
43 (51) Remote computer not listening
44 (52) Duplicate name on network
45 (53) Network path not found
46 (54) Network busy
47 (55) Network device no longer exists
48 (56) Net BIOS command limit exceeded
49 (57) Network adapter hardware error
4A (58) Incorrect response from network
4B (59) Unexpected network error
4C (60) Incompatible remote adapter
4D (61) Print queue full
4E (62) Not enough space for print file
4F (63) Print file was canceled
50 (64) Network name was deleted
51 (65) Access denied
52 (66) Network device type incorrect
53 (67) Network name not found
54 (68) Network name limit exceeded
55 (69) Net BIOS session limit exceeded
56 (70) Temporarily paused
57 (71) Network request not accepted
58 (72) Print or disk redirection is paused
59 (73) RESERVED
5A (74) RESERVED
5B (75) RESERVED
5C (76) RESERVED
5D (77) RESERVED
5E (78) RESERVED
5F (79) RESERVED
60 (80) File exists
61 (81) NOT USED
62 (82) Cannot make
63 (83) Interrupt 24H failure
64 (84) Out of structures
65 (85) Already assigned
66 (86) Invalid password
67 (87) Invalid parameter
68 (88) Net write fault
Version Info: «Error codes apply to all versions of DOS beginning with 2.0
«Error class, action, and location apply to all versions of DOS
beginning with 3.0
Source: IBM DOS 3.3 Technical Reference, pages 6-40 to 6-46
See Also: 3.105. Function 59H -- Get Extended Error

3.127. FCB Error Codes
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3.129. HANDLE ACCESS BYTE

Bit Numbers

716151413 12111]0 Use
X Inherit bit
XXX Sharing mode code
X Reserved; set to 0
X1 X | X |Access code
7l6]5[413(2]1]0 Allowable Values Meaning
X 0=child inherits If a child process is spawned, this file will be inherited
1=child doesn't inherit If a child process is spawned, it will not inherit this file
XiX|X 000=compatibility mode Fails if file has been opened in any of the other sharing modes
001=deny read/write mode |Fails if file has been opened in any but deny none sharing mode
010=deny write mode Fails if file has been opened in compatibility or write sharing mode
011=deny read mode Fails if file has been opened in compatibility or read sharing mode
100=deny none mode Fails only if file has been opened in compatibility sharing mode
X1 X | X| X |0000=read access allowed |[Fails if file has been opened in deny read or deny both sharing mode
0001=write access allowed |Fails if file has been opened in deny write or deny both sharing mode
0010=read/write access Fails if file has been opened in deny read, write, or both sharing mode
Version Info: *Applies to all versions of DOS beginning with 2.0
«Fully implemented beginning with DOS 3.1. Normally access byte for all
non-network workstations would be 02H (inherit, compatibility, read/write).
Source: IBM DOS 3.3 Technical Reference, pages 6-127 to 6-135
See Also: 3.063. Function 3DH -- Open File

3.130. PREDEFINED HANDLES

Handle Number

Device Assignment | Default Device

Standard input Keyboard

Standard output Display

Standard error Display

Auxiliary device COM1:

E (2 V] B (=)

Printer output LPT1:

Version Info:

Notes:

Source:

See Also:

Applies to all versions of DOS beginning with 2.0

*The auxiliary device handle assumes that the
proper parameters have been assigned to COM1:
prior to start of communication

*Preopened handles may be redirected to devices
other than the default by using DOS INT 21H
functions 45H and 46H

IBM DOS 3.3 Technical Reference, pages 4-8 to 4-9

3.148. Reserved Device Names and Chain Order
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3.131. HANDLE POINTER MOVEMENT METHODS

Value Starting Location Pointer is Moved To
0 From beginning Offset bytes (in CX:DX) from beginning of the file
1 From current pointer | Offset bytes (in CX:DX) from current location
2 From end of file Offset bytes (in CX:DX) from end of file
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: CX:DX is considered a signed 32-bit integer, allowing offset values from
-2,147,483,648 to 2,147,483,647
Source: IBM DOS 3.3 Technical Reference, page 6-144
See Also: 3.068. Function 42H -- Move File Pointer

3.132. SEARCH FIRST/NEXT DATA BLOCKS

Offset Length Name Description
0(0) 21 bytes RESERVED Used by subsequent Search Next Functions

15 (21) byte Attribute byte See 2.34. File Attribute Byte
16 (22) word File last update time See 2.35. Date/Time Formats
18 (24) word File last update date See 2.35. Date/Time Formats
1A (26) word Low word of file size
1C (28) word High word of file size
1E (30) 13-byte ASCIIZ string|Full file name and type*

Version Info: Applies to all versions of DOS beginning with 2.0

Notes: +Data block is stored in DTA

**Filename string includes a period if a file type is present
Source: IBM DOS 3.3 Technical Reference, page 6-203
See Also: 3.097. Function 4EH -- Find First File

3.098. Function 4FH --

Find Next File
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3.133. DEVICE DATA WORD

For Devices (Bit 7=1):

Bit Number
1511411317211 110]19 |8 |7 |6 1514 [3]2]1]0 Function Allowable Values
X X XXX X RESERVED*
X Process control strings** |0=cannot process control strings
1=can process control strings
X Output until busy** 0=no support for output until busy
1=supports output until busy
X Understand open/close™|0=doesn't understand open/close
1=understands open/close
X Device Type 1=device
X End of File O=end of file on input
1=not at end of file
X Control Char Check 0=check for control characters
1=don't check for control chars
X Clock Device 0O=is not clock device
1=is a clock device
X Null Device 0O=is not a null device
1=is a null device
X Console Output Device |0O=is not console output device
1=is console output device
X |Console Input Device O=is not console input device
1=is console input device

For Files (bit 7=0):

Bit Number

15|14 113|12|11]10]19 |8 |7 |6 |5 14321110 Function Allowable Values

XXX X[ X X] X] X RESERVED

X Device type O=file
X File has been written O=file has been written
1=file has not been written
X| X{ X| X| X} X |Drive number 000000=A

000001=B
and so on

Version Info:  Applies to all versions of DOS beginning with 2.0

Notes: +Bit 14 may be read only; it cannot be set
<*RESERVED bits should be set to 0 when setting device data
***DH must be 0, see page 6-147 of source

Source: IBM DOS 3.3 Technical Reference, pages 6-149 to 6-150

See Also: 3.071. Function 44H, 00H -- Get IOCTL Data
3.072. Function 44H, 01H -- Set IOCTL Data

3.134. BLOCK DEVICE FUNCTION CODES

Code Function

40 (64) Set device parameters

41 (65) Wirite track on logical device
42 (66) Format track on logical device
60 (96)  |Get device parameters
61(97)  [Read track on logical device
62 (98) Verify track on logical device

Version Info:  Applies to all versions of DOS beginning with 3.0
Source: IBM DOS 3.3 Technical Reference, page 6-168

See Also: 3.084. Function 44H, ODH -- Generic IOCTL For Devices
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3.135. DEVICE PARAMETER BLOCKS

For Set Device (CL=40H):

Bit Numbers

Offset

Length

Name

7

6

5

4

Allowable Settings

0(0)

byte

Special functions

X

X

X

X

> |w

Must be set to 0

O=sectors different sizes
1=sectors same size

O=read all fields
1=read only track layout field

>

O=build new BPB
1=use device BPB

(1)

byte

Device type

7=other device

6=tape drive

5=hard disk

4=8" double density floppy

3=8" single density floppy

2=720K microfloppy

1=1.2MB floppy

Ool=|ol=lol—lol—

0=320/360K_floppy

word

Device attributes

x|ojolololo|ololo

X|o|o|o|o|o|o|ojo

X|ojo|o|o|o|ojo|o

X|ojo|o|o|o|ojo|o

xX|o|ojo|ojojo|o|o

x|olo|ojo|=|=]|=|—-

Must be set to 0, RESERVED

x

0=disk changeline not supported
1=disk changeline supported

O=media is removable
1=media not removable

4(4)

word

Number cylinders

Maximum # cylinders device supports

5 (6)

byte

Media type

0=1.2MB quad density
1=320/360K dbl density

77

varies

Device BPB

See 3.167. Device BPB

varies

varies

Track layout

Word total # of sectors

Word sector 1 sector #

Word sector 1 sector size

Word sector 2 sector #

Word sector 2 sector size

... and so on, up to...

Word sector n sector #

Word sector n sector size

For Get Device (CL=60H):

Bit Numbers

Offset

Length

Name

7

6

5

4

-
(=]

Allowable Settings

00)

byte

Special functions

X

X

X

X

>|@

x|N

Must be set to 0

x

O=return default BPB
1=return BUILD BPB

byte

Device type

7=other device

6=tape drive

5=hard disk

4=8" double density floppy

3=8" single density floppy

2=720K microfloppy

1=1.2MB floppy

olo|=|=jo|lolj=|—~
o= |o|=|o|—={o|—

0=320/360K floppy

word

Device attributes

X|o|o|o|ejo|ojo|o

x|o]o|o|o|olololo

x|o|ojo|olololo|o

x|o|olo|o|o|ololo

X|Oo|o|ojo|o|o|olo

x|olololo|=]|=|=|~

Must be set to 0

x

0=disk changeline not supported
1=disk changeline supported

O=media is removable
1=media not removable

4(4)

word

Number cylinders

Maximum # cylinders device supports

6 (6)

byte

Media type

0=1.2MB quad density
1=320/360K dbl density

77

varies

Device BPB

See 3.167. Device BPB

For Read/Write Track (CL=61/41H):

Bit Numbers

Offset

Length

Name

7

6

5

4

-
(=}

Allowable Settings

0(0)

byte

Special functions

X

X

X

X

x<|N

Must be setto 0

1(1)

word

Head

Head number to read/write

3(3)

word

Cylinder

Cylinder number to read/write

5(5

word

First sector

First sector # to read/write

7(7)

word

Number of sectors

Total # of sectors

(Continued)
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Table 3.135. Continued

For Read/Write Track (CL=61/41H):

Bit Numbers

Section 3

Offset

Length Name 716151413211 10

Allowable Settings

9(9)

dbl word | Transfer address

Segment:Offset of transfer buffer

For Format/Verify Track (CL=42/62H):

Bit Numbers
Offset Length Name 716151432110 Allowable Settings
0(0) byte Special functions
1(1) word Head Head number to format/verify
3(3) word Cylinder Cylinder number to format/verify
Version Info: Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, pages 6-169 to 6-180
See Also: 3.084. Function 44H, ODH -- Generic IOCTL For Devices

3.134. Block Device Function Codes
3.167. Device BPB Layout

3.136. PROGRAM SEGMENT PREFIX LAYOUT

Offset Length | Usual Contents Description Comments
0(0) word CD20H Int 20H termination address
2(2) word End of memory allocation block Is a segment address
4 (4) byte 00H RESERVED
5 (5) 5 bytes CALL FAR to DOS function dispatcher |Obsolete
A (10) dbl word Int 22H terminate handler address Restored at exit of program; stored as IP:CS
E (14) dbl word Int 23H Ctri-Break handler address Stored as IP:CS
12 (18) dbl word Int 24H Critical Error handler address Stored as IP:CS
16 (22) word Parent process's PSP Is a segment address
18 (24) 20 bytes |FF=available Handle table One byte per handle, bit 7=not inherited
2C (44) |word Environment block address Is a segment address
2E (46) _|dbl word RESERVED
32 (50) [word 14H,00H Handle table size DOS 3.3 allows larger tables
34 (52) |dblword |[12H,00H Handle table address (if not at 12H) DOS 3.3 allows table address
38 (56) 23 bytes RESERVED
50 (80) |word CD21H Int 21H DOS CALL
52 (82) |byte CBH RET FAR
53 (83) |9 bytes RESERVED
5C (92) |36 bytes Default unopened file control block #1
6C (108) [20 bytes Default unopened file control block #2 [Overlays FCB #1
80 (128) |byte Length of command line parameters Also start of default DTA
81 (129) 1127 bytes Command line parameters Starts with blank, ends with a CR
Notes: FCB's only useful information is drive number and filename
Sources: IBM DOS 3.3 Technical Reference, pages 7-10 to 7-11
See Also: 3.002. INT 21H Keyboard Functions Summary

3.006. INT 21H System Functions Summary

3.042. Function 26H -- Create New Program Segment
3.116. Function 62H -- Get Program Segment Prefix
3.123. Unopened FCB Format
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3.137. LOGICAL DRIVE NUMBERS

In FCBs, Functions 1CH, 36H,

some 44H subfunctions, and 47H: In Functions OEH and 19H:
Value Drive Value Drive
0(0) Default 0(0) A
1(1) A 1(1) B
2(2) B 2(2) C
_3(3) c 3(3) D
4 (4) D 4 (4) E
5 (5) E 5 (5) F
6 (6) F 6 (6) G
7(7) G 7 (7) H
8(8) H 8(8) |
9(9) | 9(9) J
A (10) J A(10) K
B (11) K B (11) L
C(12) L C(12) M
D (13) M D (13) N
E (14) N E (14) (0]
F (15) o F (15) P
10 (16) P 10 (16) Q
11 (17) Q 11 (17) R
12 (18) R 12 (18) S
13 (19) S 13 (19) T
14 (20) T 14 (20) U
15 (21) U 15 (21) Vv
16 (22) Vv 16 (22) W
17 (23) W 17 (23) X
18 (24) X 18 (24) Y
19 (25) Y 19 (25) Z
1A (26) y4
Source: 1BM DOS 3.3 Technical Reference,
page 6-66
See Also: 3.124. Opened FCB Format
3.138. EXECUTE PROGRAM PARAMETER BLOCK
Offset Length Name Function
0(0) word Environment address |Segment address of environment to be passed,
or O0H to use parent process's environment
2(2) dbl word* |Command line Segment:Offset address of a command line to be placed
at 80H in child process's PSP
6(6) dbl word™ {First FCB Segment:Offset address of a FCB to be placed at 5CH of
child process's PSP
A{(10) dbl word* |Second FCB Segment:Offset address of a second FCB to be placed at
6CH of child process's PSP

Version Info: Applies to all versions of DOS beginning with 2.0

Notes: *dbl words are in Offset:Segment format (i.e., least significant word first)
Source: IBM DOS 3.3 Technical Reference, page 6-197
See Also: 3.093. Function 4BH, O0H -- Load and Execute Program

3.136. Program Segment Prefix Layout
3.141. Environment Blocks
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3.139. OVERLAY PROGRAM PARAMETER BLOCK

Offset Length Name Function
0(0) word Load address Segment address where overlay is to be loaded
2(2) word Relocation factor Segment offset where overlay is to be loaded (normally

same as load address, but may be increased to overlay
only higher portion of a program)

Version Info: Applies to all versions of DOS beginning with 2.0

Source: IBM DOS 3.3 Technical Reference, page 6-197

See Also: 3.094. Function 4BH, 03H -- Load Overlay
3.138. Execute Program Parameter Block

3.140. MEMORY ALLOCATION STRATEGIES

Value Name Description
0 First fit Search beginning at lowest available memory and aliocate
first block large enough to accommodate request (default)
1 Best fit Search all blocks and allocate smallest block
that accommodates request
2 Last fit Search beginning at highest available memory and
allocate first block large enough to accommodate request

Version Info:  Applies to all versions of DOS beginning with 3.0

Source: MS-DOS Programmer's Reference Version 3.3, page 262
Missing from the IBM DOS 3.3 Technical Reference!

See Also: 3.090. Function 48H -- Allocate Memory
3.091. Function 49H -- Free Allocated Memory

3.092. Function 4AH -- Set Block

3.103. Function 58H, 00H -- Get Aliocation Strategy
3.104. Function 58H, 01H -- Set Allocation Strategy

3.141. ENVIRONMENT BLOCKS

Offset Length Name Allowable Settings
0(0) varies Environment string 1 | ASCII string in form: PARAMETER=VALUE
varies byte String terminator Must be a 0
varies varies Environment string 2 |ASCII string in form: PARAMETER=VALUE
varies byte String terminator Mustbe a0

and so on, until last string:

varies varies Environment string n | ASCI string in form: PARAMETER=VALUE

varies byte String terminator Must be a2 0

varies byte String terminator Mustbe a 0

varies word Count Number of other ASCIIZ strings following

varies varies Initial argument string | ASCIIZ path and file name of current process

Version Info: Applies to all versions of DOS beginning with 2.0

Notes: An environment may have no environment strings, in which case the first two
bytes are 00,00

Source: IBM DOS 3.3 Technical Reference, pages 6-198 to 2-199

Section 3
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3.142. PARSE CONTROL BYTE

Bit Position
7161514 13121110 Function Allowable Settings
X |Separator control |O=stop parsing if separator is encountered
1=ignore leading file separators
X Drive # control O=set FCB drive number to 0 if no drive in string
1=leave FCB drive number unchanged if no drive in string
X File name control |0=set FCB filename to blanks if no name in string
1=leave FCB filename unchanged if no file name in string
X Extension control |0=set FCB filetype to blanks if no type in string
1=leave FCB filetype unchanged if no type in string
X (X X X UNUSED Must be 0
Notes: Filename separators are : . ;,=+/"[]\<>| SPACE TAB
Source: IBM DOS 3.3 Technical Reference, pages €-96 to 6-97
See Also: 2.51. File Separator Characters

3.045. Function 29H -- Parse File Name

3.143. COUNTRY CODE BUFFER LAYOUT

Offset Length Name Contents USA Value
0(0) word Date format 0 = American (mm/dd/yy) 0
1 = European (dd/mm/yy)
2 = Japanese (yy/mm/dd)
2(2) 5 byte  |Currency symbol ASCIIZ String $
77 2 byte _|Thousands separator |ASCIIZ String ;
9(9) 2 byte |Decimal separator ASCIIZ String .
B(11) 2 byte | Date separator” ASCIIZ String /
D (13) 2 byte | Time separator* ASCIIZ String R
F (15) byte Currency Code* 0 = currency symbol before amount, no spaces between 0
1 = currency symbol after amount, no spaces between
2 = currency symbol before amount, one space between
3 = currency symbol after amount, one space between
4 = currency symbol replaces decimal separator
10 (16) byte Currency places* Binary value 2
11 (17) byte Time format® 0 = 12-hour clock 1
1 = 24-hour clock
12 (18) dbl word |Case-Map call address* |Segment:offset address of FAR procedure that performs NA
lowercase to uppercase mapping on characters from 80H to FFH.
16 (22) 2 bytes |Datalist separator* ASCIIZ String NA
18 (24) 10 bytes [RESERVED NA
Version Info: +Applies to all versions of DOS beginning with 2.0
+*DOS 3.x only
Source: IBM DOS 3.3 Technical Reference, page 6-115
See Also: 3.057. Function 38, 00H -- Get Country Data

3.144. Country Codes
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3.144. COUNTRY CODES

Numerical Order

Alphabetic Order (by Country)

Code Country Keyboard Code Code Country Keyboard Code
001 United States us 061 Australia us
002 Canada (French) CF 032 Belgium BE
002 Canada (English) uUs 002 Canada (English) us
003 Latin America LA 002 Canada (French) CF
031 Netherlands NL 045 Denmark DK
032 Belgium BE 358 Finland SuU
033 France FR 033 France FR
034 Spain SP 044 Great Britain UK
039 ltaly T 972 Israel (Hebrew) -
041 Switzerland (French) SF 039 ltaly T
041 Switzerland (German) SG 003 Latin America LA
044 Great Britain UK 785 Middle East (Arabic) -
045 Denmark DK 031 Netherlands NL
046 Sweden SV 047 Norway NO
047 Norway NO 351 Portugal PO
049 West Germany GR 034 Spain SP
061 Australia uUs 046 Sweden SV
351 Portugal PO 041 Switzerland (French) SF
358 Finland SU 041 Switzerland (German) SG
785 Middle East (Arabic) - 001 United States uUS
972 Israel (Hebrew) - 049 West Germany GR

Version info: Appiies o ali version of DOS beginning with 2.0

Notes: Country codes are usually the international telephone

prefix number for the country
Source: IBM DOS 3.3 Reference, page B-2
See Also: 3.143. Country Code Buifer Layout

3.145. DOS MEMORY CONTROL BLOCKS

Offset Length Name Contents
0 byte Location 4DH (M) if not last block; 5AH (Z) if last block
1 word Process ID PSP segment address
3 word Allocation amount | Number of paragraphs allocated
5 11 bytes |RESERVED RESERVED
Version Info:  Applies to all version of DOS beginning with 2.0
Notes: Memory control block and memory controlled are adjacent in memory
Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 179
See Also: 3.092. Function 4AH -- Set Block

Section 3
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3.146. CODE PAGE PARAMETER BLOCKS

When CL=4AH, 4DH, or 6BH

Offset Length Name Contents
0 word Packet length Must be 2, the length of the packet
2 word Packet ID Code page ID
When CL=4CH
Offset Length Name Contents
0 word Packet flags 0
2 word Packet length Number of bytes in remainder of packet
4 word Number pages Number of code pages in following list
6 word Code page 1
8 word Code page 2
and so on, until:
| varies |word [Code page n
When CL=6AH
Offset Length Name Contents
0 word Packet length ((n+1)+(m+1))*2
2 word Hrdw # pages n
4 word Hrdw page 1
6 word Hrdw page 2
and so on, until:
varies word Hrdw page n
varies word Prepd # pages m
varies word Prepd page 1
varies word Prepd page 2
and so on, until:
[ varies |word |Prepd page m
Version info:  Applies only to DOS 3.3
Source: IBM DOS 3.3 Technical Reference, pages 6-160 to 6-162
See Also:

3.120. Function 66H, 02H -- Set Global Code Page

167
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3.147. CODE PAGE ASSIGNMENTS

Code Pages
Code Page

437 USA English
850 multilingual
860 Portuguese
863 Canadian French
865 Norwegian and Danish

Use Code Page Country Prev Code Page | Keyboard Code
850 Australia 437 uUs
850 Belgium 437 BE
850 Canada (English) 437 us
850 Canada (French) 863 CF
850 Denmark 865 DK
850 Finland 437 SuU
850 France 437 FR
850 Germany 437 GR
850 ltaly 437 T
850 Latin America 437 LA
850 Netherlands 437 NL
850 Norway 865 NO
850 Portugal 860 PO
850 Spain 437 SP
850 Sweden 437 SV
850 Switzerland (French) 437 SF
850 Switzerland (German) 437 SG
850 United Kingdom 437 UK
850 United States 437 uUs

Version Info:  Applies to DOS 3.3 only

Source: IBM DOS 3.3 Reference, pages 9-5 to 9-7

See Also: 3.120. Function 66H, 02H -- Set Global Code Page

3.148. RESERVED DEVICE NAMES AND CHAIN ORDER

Name Description

NUL Null device

— Drivers established in CONFIG.SYS, in order encountered

CON Console keyboard and display

AUX Auxiliary device (COM1:)

PRN Printer device (LPT1:)

CLOCK Timer device (system clock 18.2 ticks/second)

Version Info: Applies to all versions of DOS beginning with 2.0

Notes: *You may substitute your own device drivers for CON, AUX,
PRN, and CLOCK (by redirecting their handles), but you
may not redirect NUL
*Devices are "chained" in the order presented in the above
table (i.e., NUL is the first entry in the device chain, the
CONFIG.SYS drivers are next, and so on)

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 254

See Also:

3.130. Predefined Handles

Section 3
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3.149. DEVICE DRIVER HEADERS

Offset Length Name Function
0 (0) dbl word |Next device pointer Offset:segment” address of next device in file, or FFFF FFFFH if last driver
4(4) word Device attribute code  [See 3.150. Device Attribute Codes
6 (6) word Device strategy pointer |Offset address to device strategy routine
8(8) word Device interrupt pointer | Offset address to device interrupt routine
A (10) 8-bytes |Device name ASCII device name; for block devices, first byte is number of units

Version Info:  Applies to all versions of DOS beginning with 2.0

Notes: *Note that first word is offset within segment, second word is segment address
Source: IBM DOS 3.3 Technical Reference, page 2-6
See Also: 3.150. Device Attribute Codes

3.150. DEVICE ATTRIBUTE CODES

For Character-oriented Devices:

Bit Numbers

15114 [13[12 |11 {1019 |8 |7 |6 |5 14 (3|21 ]0 Name Allowable Settings

X Device type 1=device is character oriented

X Control string support 0O=doesn't support control strings
1=supports IOCTL control strings
X Output until busy support |[0=doesn't support output until busy
1=supports output until busy
X X X X]X X | X RESERVED
X Understands open/close {0=doesn't understand open/ciose
1=understands open/close
X Supports IOCTL functions {0=doesn't support IOCTL functions
1=supports IOTCL functions
X Clock device 0=is not a clock device
1=is a clock device
X Null device 0=is not a null device
1=is a null device
X Console output device O=is not console output device
1=is console output device
X [Console input device 0O=is not console input device

1=is console input device

For Block-oriented Devices:

Bit Numbers
15114113 |12|11(10(9 [8 |7 |6 |5 (4 {3 (2 (1|0 Name Allowable Settings
X Device type O=block-oriented device
X Control string support 0=doesn't support control strings
1=supports IOCTL control strings
X Media type determiner O=doesn't use FAT ID byte
1=uses FAT ID byte to find type*
X XX} X]X X X ] X] X] X] X|RESERVED
X Understands open/close |O=doesn't understand open/close
Removable media 1=understands open/close
X Supports IOCTL functions |0=doesn't support IOCTL functions
1=supports IOCTL functions

Version Info: Applies to all versions of DOS beginning with 2.0
Notes: *If FAT ID byte used, the first sector of the FAT must always be in the same physical location
Source: IBM DOS 3.3 Technical Reference, pages 2-7 to 2-10

See Also: 3.149. Device Driver Headers
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3.151. DEVICE REQUEST HEADER STATUS FIELD & ERROR CODES
Status Field

Bit Numbers

1511411312171 110]19 |8 17 |6 |5 14 13 |12]1]0 Name Allowable Values
X Error 0=no error

1=error

XX X[X]X RESERVED
X Busy O=not busy

1=busy

X Done O=operation in progress
1=operation complete
X I X XIX{X] X] X ]| X |Errorcode |See table below

Error Codes

Bit Numbers
15114 (1311211111019 {8 |7 {6 |5 14 13 |2 }1

[}

Error Name
O=write-protect violation
1=unknown_unit
2=drive not ready
3=unknown command
4=CRC error

5=bad drive request structure length
B=seek error
7=unknown media
8=sector not found
9=printer out of paper
A=write fault

B=read fault

C=general failure
D=RESERVED
E-RESERVED
F=invalid disk change

bad P2q Bad Pl

X
X

bad Bad B Bad ad B Dad Bd Bod Bd Dd Pod Bod $ad d Pl
Pad Bad B Bad Pad Pad B Bl

> >
o B o B P-d IR Pd B < N D [N S I Dol

XXX

Version Info: Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, pages 2-18 to 2-19

See Also: 3.152. Device Request Header
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3.152. DEVICE REQUEST HEADER

Offset

Length

Name

Function

0(0)

byte

Length of record

Length, in bytes, of the entire request header (including code specific items)

1(1)

byte

Unit code

Subunit (minor device within a block device) that request is intended for

2(2)

byte

Command code

0 = init

1 = media check (block devices only)

2 = build BPB (block devices only)

3 =I0CTL input

4 = input (read from device)

5 = non-destructive input, no wait (character devices only)
6 = input status (character devices only)

7 = flush input (character devices only)

8 = output (write to device)

9 = output with verify (write to device)

10 = output status (character devices only)

11 = flush output (character devices only)

12 = IOCTL output

13 = open device

14 = close device

15 = removable media {block devices only)

16 = output until busy

19 = generic IOCTL request (block devices only)
23 = get drive map (block devices only)

24 = set drive map (block devices only)

3(3)

word

Status

0 before call; set by device routine on return

5(5)

8-bytes

RESERVED

Version Info:

Notes:

Source:

See Also:

Applies to. all versions of DOS beginning with 2.0

«All unused command codes are reserved
*Many of the command codes require that the appropriate bit be set in the device atiribute code

IBM DOS 3.3 Technical Reference, pages 2-16 to 2-17

3.150. Device Attribute Codes
3.153. Init Device Request

3.154. Media Check Request

3.155. Build BIOS Parameter Block Request

3.156. Read Device Request
3.157. Write Device Request

3.158. Non-Destructive Read with No Wait Request
3.159. Open or Close Request

3.160. Removable Media Request

3.161. Status Request
3.162. Flush Request
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3.153. INIT DEVICE REQUEST

Offset Length Name Function
0(0) byte Length of request record |Number of bytes in request; should be 23
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 0 = INIT request
3(3) word Status See 3.152. Device Request Header
5(5) 8-bytes |RESERVED
D (13) byte Number of units Number of units in block device
E (14) dbl word |End address pointer Segment:offset of resident portion of driver (returned by Init)
12 (18) dbl word |BPB array pointer Segment:offset of BPB for block devices (name returned by Init)*
16 (22) byte Block device number Logical drive assignment for first unit (0=A, 1=B, etc.)
Version Info:  Applies to all versions of DOS beginning with 2.0
Notes: *Note that double words are formatted as offset first, segment second
+*On return, BPB array pointer will point to the first character following the equal sign (=) on the line
of the CONFIG.SYS that created the device
Source: IBM DOS 3.3 Technical Reference, pages 2-21 to 2-22
See Also: 3.152. Device Request Header

3.154. MEDIA CHECK REQUEST

Qffset Length Name Function
0(0) byte Length of request record _|Number of bytes in request; should be 19
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 1 = media check
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5 (5) 8-bytes |RESERVED
D (13) byte Media descriptor Type of drive
E (14) byte Check status Returned by function 1=not changed, 0=don't know, -1=changed
10 (16) dbl word |Previous volume ID Returned by function if bit 11 of attributes set and media changed
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: Double words are formatted as offset first, segment second
Source: IBM DOS 3.3 Technical Reference, pages 2-23 to 2-25
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.155. BUILD BIOS PARAMETER BLOCK REQUEST

Section 3

Qffset Length Name Function
0 (0) byte Length of request record Number of bytes in request; should be 22
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 2 = build BPB
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5(5) 8-bytes |RESERVED
D (13) byte Media descriptor Type of drive
E (14) dbl word | Transfer address pointer Offset:segment of buffer address
12 (18) dbl word [BPB pointer Offset:segment of BPB
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: Double words are formatted as offset first, segment second
Source: IBM DOS 3.3 Technical Reference, pages 2-29 to 2-30
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header



PC Sourcebook

3.156. READ DEVICE REQUEST

Offset Length Name Function
0(0) byte Length of request record [Number of bytes in request; should be 26
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 3 = read device (I0CTL); 4 = read device
33 word Status See 3.151. Device Request Header Status Field & Error Codes
_5(5) 8-bytes |RESERVED
D (13) byte Media descriptor Type of drive
E (14) db! word | Transfer address pointer  |Offset:segment pointer to blank area to transfer data to
12 (18) word Byte/sector count Number of bytes (character) or sectors (block) to read
14 (20) word Starting sector number First sector to read (block devices only)
16 (22) dbl word |Volume ID pointer Returned offset:segment pointer to volume ID if error OFH
Version Info: Applies to all versions of DOS beginning with 2.0
Notes: Double words are formatted as offset first, segment second
Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.157. WRITE DEVICE REQUEST

Offset Length Name Function
0(0) byte Length of request record  |Number of bytes in request; should be 26
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 8=write, 9=write w/verify, 12=I0CTL write, 16=output til busy
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5(5) 8-bytes |RESERVED
D (13) byte Media descriptor Type of drive
E (14) dbl word | Transfer address pointer Offset:segment pointer to data area to transfer data from
12 (18) word_ Byte/sector count Number of bytes (character) or sectors (block) to write
14 (20) word Starting sector number First sector to write (block devices only)
16 (22) dbl word |Volume ID pointer Returned Offset:segment pointer to volume ID if error OFH
Version Info:  Applies to all versions of DOS beginning with 2.0
Notes: Double words are formatted as offset first, segment second
Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.158. NON-DESTRUCTIVE READ WITH NO WAIT REQUEST

Offset Length Name Function
0(0) byte Length of request record  |Number of bytes in request; should be 14
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 5 = non destructive read with no wait function
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5(5) 8-bytes |RESERVED
D (13) byte Character Returned character from device
Version Info:  Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, page 2-34
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header
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3.159. OPEN OR CLOSE REQUEST

QOffset Length Name Function
0(0) byte Length of request record |Number of bytes in request; should be 13
1 (1) byte Unit code Subunit (for block devices)
2(2) byte Command code 13 = open, 14 = close
3(3) word Status See 3.151. Device Reguest Header Status Field & Error Codes
5 (5) 8-bytes |RESERVED
Version Info:  Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, pages 2-37 to 2-38
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.160. REMOVABLE MEDIA REQUEST

Offset Length Name Function
0(0) byte Length of request record |Number of bytes in request; should be 13
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 15 = removable media
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5 (5) 8-bytes |RESERVED
Version Info:  DOS 3.x only, and only if the open/close/removable media bit is set in the
device attribute code
Source: IBM DOS 3.3 Technical Reference, page 2-39
See Also: 3.150. Device Attribute Codes

3.161. STATUS REQUEST

3.152. Device Request Header

Offset Length Name Function
0(0) byte Length of request record | Number of bytes in request; should be 13
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 6 = input status, 10 = output status
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5 (5) 8-bytes |RESERVED
Version Info:  Applies to all versions of DOS beginning with 2.0
Notes: Character devices only. Sets status word.
Source: IBM DOS 3.3 Technical Reference, page 2-35
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.162. FLUSH REQUEST

Offset Length Narie Function
0(0) byte Length of request record |Number of bytes in request; should be 13
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 7 = flush input, 11 = flush output
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5(5) 8-bytes |RESERVED

Version Info:
Notes:
Source:

See Also:

Applies to all versions of DOS beginning with 2.0

Character devices only; sets the status word

IBM DOS 3.3 Technical Reference, page 2-36

3.150. Device Atiribute Codes
3.152. Device Request Header
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3.163. GENERIC IOCTL REQUEST

Offset Length Name Function
0 (0) byte Length of request record  [Number of bytes in request; should be 23
1(1) byte Unit code Subunit (for block devices)
2(2) byte Command code 19 = generic IOCTRL request
3 (3) word Status See 3.151. Device Request Header Status Field & Error Codes
5(5) 8-bytes |RESERVED
D (13) byte Category code See 3.083. Function 44H, 0CH Generic IOCTL for Handles
E (14) byte Function code See 3.083. Function 44H, 0CH Generic IOCTL for Handles
F (15) word Sl contents ?
11 (17) word DIl contents ?
13 (19) dbl word |Data buffer pointer Offset:segment of pointer to a data buffer
Version Info:  Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, page 2-40
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.164. LOGICAL DRIVE MAP REQUEST

Offset Length Name Function
0 (0) byte Length of request record  [Number of bytes in request; should be 21
1(1) byte Unit code Subunit (for block devices) ]
2(2) byte Command code 23 = get map, 24 = set map
3(3) word Status See 3.151. Device Request Header Status Field & Error Codes
5 (5) 8-bytes |RESERVED
D (13) byte Unit code Logical drive
E (14) byte Command code See 3.134. Block Device Function Codes
F (15) word Status
11 (17) dbl word |RESERVED
Version Info: Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, page 2-41
See Also: 3.150. Device Attribute Codes

3.152. Device Request Header

3.165. MEDIA DESCRIPTOR TABLE LAYOUT

Offset Length Name
0(0) 3 bytes | JUMP to boot code
3(3) 8 bytes | OEM name/version
B(11) word Number of bytes per sector
D(13) [byte Number of sectors per allocation unit
E(14) word Number of reserved sectors
10(16) byte Number of FATs
11(17) word Number of root directory entries
13(19) word Number of sectors in logical image
15(21) byte Media descriptor
16(22) word Number of sectors in each FAT
18(24) word Number of sectors per track
1A(26) word Number of heads
1C(28) word Number of hidden sectors
1E(30) word High order number of hidden sectors
20(32) dbl word | Total number of logical sectors
Version Info:  Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, page 2-31
MS-DOS 3.3 Programmer's Reference, page 352
See Also: 3.167. Device BPB Layout
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3.166. CLOCK DEVICE TABLE LAYOUT

Offset Length Name
0 (0) word Days since Jan. 1, 1980 (low byte, high byte)
2(2) byte Minutes
3(3) byte Hours
4(4) byte Hundredths of seconds
5 (5) byte Seconds

Version Info:  Applies to all versions of DOS beginning with 2.0
Source: IBM DOS 3.3 Technical Reference, page 2-42

See Also: 2.35. Date/Time Formats

3.167. DEVICE BPB LAYOUT

Offset Length Name
0(0) word Bytes per sector
2(2) byte Sectors per cluster
3 (3) word Reserved sectors
5 (5) byte Number of FATs
6 (6) word Number of root directory entries
8 (8) word Total number of sectors
A(10) hvte Media descriptor
B (11) word Sectors per FAT
D (13) word Sectors per track
F (15) word Number of heads
11 (17) dbl word | Number of hidden sectors
15 (21) dbl word |RESERVED-1
19 (25) 6 bytes [RESERVED-2

Version Info:  Applies to all versions of DOS beginning with 2.0

Source: IBM DOS 3.3 Technical Reference, page 6-175
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4.001. BIOS SERVICES SUMMARY

Models Supporting Function
XT

Interrupt | Function™ Description PC PCjr AT Conv. |PS/2-30|PS/2-50|PS/2-60|PS/2-80 Comments
0 NA Divide by zero trap X X X X X X X X X
1 A Single-step (Debug mode) X X X X X X X X X
2 (NMi) A Parity check routine X X X X X X X
NA Coprocessor interrupt direct X X X
NA Coprocessor interrupt via Int 75, IRQ 13 X X X X
NA Keyboard interrupt routine X X
NA 1/0 channel check X X X X
NA Disk controller power on request X
NA System suspend X
NA Real time clock (alarm interrupt) X
NA System watchdog timer (IRQO missed) X X X
NA Microchannel DMA timer time-out interrupt X X X
3 A Breakpoint (Debug mode) X X X X X X X X X
4 A___ |Overflow trap X X X X X X X X X
5 NA Print screen X X X X X X X X X Address 500 indicates status
6 ESERVED
7 RESERVED
| 8(IRQO) NA Timer interrupt handler X X X X X X X X X 18.2 times per second
9 (IRQ 1) NA Keyboard interrupt handler X X X X X X X X X
0AH (IRQ 2 A Cascade IRQ8 to IRQ15 X X X X Also vertical retrace for EGA/VGA on PS/2 models
(0BH (IRQ 3) NA COM2 controller interrupt entry X X X X X X X X X
[OCH (IRQ 4) A COM1 controller interrupt entry X X X X X X X X X
0DH (IRQ 5) NA LPT2: controller interrupt entry X X X X X X X Also 80287 entry on AT, hard disk on XT, Model 30,
vertical retrace on PCjr
OEH (IRQ 6) NA Disk controller interrupt entry X X X X X X X X X
OFH (IRQ 7) NA LPT1: controller interrupt entry X X X X X X X X X

(Continued)
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Table 4.001. Continued

Models Supportin, th
Interrupt | Function* Description PC XT Cijr AT Conv. |PS/2-30|PS/2-50|P5/2-60PS/2-80 Comments
10H 0 VIDEO set mode X X P X X X X X X
1 VIDEO set cursor type X X X X X X X X X
2 VIDEO set cursor position X X X X X X X X X
3 VIDEO read cursor position X X X X X X X X X
4 VIDEO read light pen position X X X X X Not implemented on PS/2
5 VIDEO select display page X X P X X X X X X
6 VIDEOQ init window, or scroll contents up X X X X X X X X X
7 VIDEO init window, or scroll contents down X X X X X X X X X
8 VIDEO read attribute and char at cursor X X X X X X X X X
9 VIDEO write attribute and char at cursor X X X X X X X X X
0A VIDEO write character only at cursor X X P X X X X X X
0B VIDEO set color palette X X P X X X X X X Valid only for mode 4 CGA, modes 6-8 and 0A on PCJr
oC VIDEO write graphics pixel X X X X X X X X X Not valid for MDA
oD VIDEO read graphics pixel X X X X X X X X X Not valid for MDA
OE VIDEO write text in teletype mode X X X X X X X X X
OF VIDEO get mode X X X X X X X X X
10 VIDEO set palette registers X X X X X EGA and PCJr only
11 VIDEO character generator X X X X EGA only
12 VIDEO alternate select X X X X EGA and VGA only
13 VIDEO write character string X X X X X
14 VIDEO load LCD char font X Convertible only
15 VIDEO return physical parameters X Convertible only
16 RESERVED
17 RESERVED
18 RESERVED
19 RESERVED
1A VIDEO read/write display combo code X X X X
1B VIDEO return state information X X X X
1C VIDEO save/restore video state X X X
1D-FF__|RESERVED
11H - EQUIPMENT LIST X X X X X X X X X Returns EQUIP_FLAG from BIOS data area (See 4.002.)
12H - MEMORY SIZE X X X X X X X X X

(Continued)
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Table 4.001. Continued

Models Supporting Function
Interrupt | Function® Description PC XT PCjr AT Conv. |PS/2-301PS/2-501PS/2-60|PS/2-80 Comments
13H 0 FLOPPY DiSK reset system X X X X X X X X X
1 FLOPPY DISK get system status X X X X X X X X X
2 FLOPPY DISK read disk X X X X X X X X X
3 FLOPPY DISK write disk X X X X X X X X X
4 FLOPPY DISK verify disk sectors X X X X X X X X X
5 FLOPPY DISK format diskette track X X X X X X X X X
6 DISK format cylinder set bad sector flags X (¢] o o} (o] o) Considered obsolete except on original XT
7 DISK format drive starting at cylinder X (o] (¢] (o] [e] (o] Considered obsolete except on original XT
8 DISK get current drive parameters X X X X X X Only model 319 and 339 ATs
9 DISK init-drive pair characteristics X X X X X X
0A DISK read long X X D D D D Diagnostics only on PS/2s
0B DISK write long X X D D D D Diagnostics only on PS/2s
oC DISK seek to cylinder X X X X X X
oD DISK alternate disk reset X X X X X X Not on ESDI controllers
OE DISK read sector buffer X (o] D D D D Diagnostics only on PS/2s
OF DISK write sector buffer X o D D D D Diagnostics only on PS/2s
10 DISK test for drive ready status X X X X X X
11 DISK recalibrate drive X X X X X X
12 DISK controller RAM diagnostic X 0 D D D D Diagnostics only on PS/2s
13 DISK drive diagnostic X (o) D D D D Diagnostics only on PS/2s
14 DISK controller diagnostics X X D D D D Diagnostics only on PS/2s
15 DISK get disk type X X X X X X
16 FLOPPY DISK change disk status X X X X X X
17 FLOPPY DISK set disk type X X X X X X
18 FLOPPY DISK set media type X X X X X X Added beginning with XT BIOS dated 1/10/86; only
model 319/339 ATs
19 DISK park heads X X X X
1A DISK format unit X X X Only on ESDI controllers
1B-FF_|RESERVED
14H 0 SERIAL init port X X X X X X X X X 2 ports on PCs, 4 ports on PS/2s
1 SERIAL write character to port X X X X X X X X X 2 ports on PCs, 4 ports on PS/2s
2 SERIAL read character from port X X X X X X X X X 2 ports on PCs, 4 ports on PS/2s
3 SERIAL return port status X X X X X X X X X 2 ports on PCs, 4 ports on PS/2s
4 SERIAL extended initialize X X X X 4 ports on PS/2s
5 SERIAL extended port control X X X X 4 ports on PS/2s
6-FF _ |RESERVED

(Continued)
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Table 4.001. Continued

Models Supporting Function
|_Interrupt | Function* Dascription PC XT PCijr AT Conv. |PS/2-30|PS/2-50|PS/2-60{PS/2-80 Comments
15H 0 CASSETTE motor ON X X Original PC only, later models didn't have port
1 CASSETTE motor OFF X X Original PC only, later models didn't have port
2 CASSETTE read data blocks X X Original PC only, later models didn't have port
3 CASSETTE write data blocks X X Original PC only, later models didn't have port
4-0E |RESERVED
oF DISK format periodic interrupt X X X ESD! controllers only
10-1F |RESERVED
20 AL=10 SYSREQ setup; X X X X
AL=11 SYSREQ completion
21 DEVICE power-on self-test error log X X X
22-3F |RESERVED
40 DEVICE read/modify profiles X
41 DEVICE wait for external event X
42 DEVICE request system power OFF X
43 DEVICE read system status X
44 DEVICE activate internal modem power X
45-4E |RESERVED
4F KEYBOARD intercept X X X X X X Model 319/339 ATs only
50-7F |RESERVED
80 DEVICE open device X X X X X
81 DEVICE close device X X X X X
82 DEVICE program termination X X X X X
83 DEVICE event wait X X X X X
84 JOYSTICK X X X X X
85 SYSTEM system request key press X X X X X X
86 DEVICE wait X X X X X X
87 DEVICE move block X X X X X
88 MEMORY get extended memory size X X X X X
89 MEMORY switch to protected mode X X X X X
90 DEVICE busy loop X X X X X X
91 DEVICE set flag and complete interrupt X X X X X X
92-BF |RESERVED
Cco DEVICE return system parameters X X X X X X Model 319/339 ATs only
C1 DEVICE return extended BIOS seg.addr. X X X X
c2 DEVICE pointing device BIOS interface X X X X
C3 DEVICE enable watchdog time-out X X X
C4 DEVICE programmable option select X X X
C5-FF_|RESERVED

(Continued)
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Table 4.001. Continued

Models Supportin,

.
i

Interrupt

Function*

Description

PC

Conv.

PS/2-30

PS/2-50

PS/2-60

PS/2-80

Comments

16H

KEYBOARD read char from keyboard
KEYBOARD read keyboard status
KEYBOARD return keyboard flags
KEYBOARD typematic and delay
KEYBOARD click ON/OFF
KEYBOARD write

RESERVED

KEYBOARD extended keyboard read
KEYBOARD extended keystroke status
KEYBOARD extended shift status
RESERVED

X
X
X

< % x|

>

x > X X %O

xX XXX

Model 339 ATs only
XT after 1/10/86, AT after 6/10/85
XT after 1/10/86, AT after 6/10/85

XT after 1/10/86, AT after 6/10/85
XT after 1/10/86, AT after 6/10/85

17H

PRINTER wrrite char to printer
PRINTER init printer port
PRINTER return printer status
RESERVED

X X X

XXX XXX X XXXX

3 ports on PCs, 2 on PS/2s
3 ports on PCs, 2 on PS/2s
3 ports on PCs, 2 on PS/2s

18H

BASIC load BASIC

19H

BOOTSTRAP loader

PC loads system from disk, PCjr from cartridge or disk,

others from any disk

1AH

TIME OF DAY read clock count

TIME OF DAY set clock count

TIME OF DAY read real time clock

TIME OF DAY set real time clock

TIME OF DAY read date from RT clock
TIME OF DAY set date in RT clock

TIME OF DAY set alarm

TIME OF DAY reset alarm

TIME OF DAY set RTC-activated power ON
TIME OF DAY read RTC alarm time & status
TIME OF DAY read system timer day count
TIME OF DAY set system timer day count
RESERVED

SOUND set up multiplexer

RESERVED

X X| XX

X X[ OXIX] XXX XXX

X X XX XXX

XX XXXXXX XX XXX XXX X ><><><><E'|

XXX X XXX XXX XX XXX

XXX XX XXX XX XXX XXX X X X XX

X X X

XXX XXXXXXXX XX

XXX XXXXX XX XXX XXX X XXXX

X X X

XXX XXXXXXXX XX XXX XXX X XXXX

XT after 1/10/86
XT after 1/10/86

Legend:

Notes:

Source:

See Also:

X = supported

O = obsolete (implemented but not normatly used)
P = partial or peculiar support, see comments

D = diagnostic call only

*Usually value in AH register; values in hexadecimal

Programmer's Guide tc the IBM PC (Microsoft Press), Peter Norton, chapters 8 to 13

IBM PC/XT Technical Reference BIOS Listings
IBM PC/AT Technical Reference BIOS Listings

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-10 to 2-122

5.01. DOS Interrupt Usage by Version
5.08. INT 33H Mouse Functions Summary

5.29. INT 67H Expanded Memory Manager Functions Summary

7.04. PC Interrupt Usage Summary

c8l
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4.002. BIOS MEMORY USAGE SUMMARY

Bit Numbers
Location Length Description 7161514 Comments
40:00 Word COM1 base address
40:02 Word COM2 base address
40:04 Word COM3 base address Supported only by PS/2 BIOS
40:06 Word COM4 base address Supported only by PS/2 BIOS
40:08 Word LPT1 base address
40:0A Word LPT2 base address
40:0C Word LPT3 base address
40:0E Word LPT4 base address PC, XT, AT & Convertible only
40:10 Byte Installed hardware 1 XX Number of floppy drives (0-based)
X1 X Video mode (01=40x25 color, 10=80x25 color, 11=80x25 mono)
RESERVED (old PC and PCJr bits 2-3 indicate memory installed)
Pointing device installed (PS/2 only)
Math coprocessor installed (not on PCjr or Convertible)
Floppy drives installed
40:11 Byte Installed hardware 2 XX Number of printer adapters
X Internal modem (Convertible only)
X Joystick installed
Number of RS-232 Adapters
RESERVED (PCJr=DMA device installed)
40:12 Byte Power-on self test status Convertible only
40:13 Word Memory size in KBytes (0 to 640)
40:15 Word RESERVED
40:17 Byte Keyboard control 1 X Insert mode active
X Caps lock mode active
X Num lock mode active
X Scroll lock mode active
Alt key held down
Ctrl key held down
Left Shift key held down
Right Shift key held down
40:18 Byte Keyboard control 2 X Insert key held down
X Caps Lock key held down
X Num Lock key held down
X Scroll Lock key held down
Pause mode active
System Request key held down
Left Alt key held down
Left Ctrl key held down
40:19 Byte Alternate keypad entry
40:1A Word Keyboard buffer head pointer Points to first character in typeahead buffer
40:1C Word Keyboard buffer tail pointer Paints to last character in typeahead buffer
40:1E 32 bytes Keyboard buffer

(Continued)
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Table 4.002. Continued

Bit Numbers

Location Length Description 7161514 Comments
40:3E Byte Floppy recalibrate status X Interrupt flag
X X|X RESERVED
Recalibrate drive 3
Recalibrate drive 2
Recalibrate drive 1
Recalibrate drive 0
40:3F Byte Floppy motor status X Write/read operation
X RESERVED
XX Drive selected (binary value equals drive number)
Drive 3 motor ON status
Drive 2 motor ON status
Drive 1 motor ON status
Drive 0 motor ON status
40:40 Byte Motor off counter
40:41 Byte Floppy previous operation status X Drive not ready
X Seek operation failed
X General controller failure
X CRC error on diskette read
DMA overrun on operation
Requested sector not found
Address mark not found
invalid drive parameter
No error
Wirite-protect error
Disk changed
DMA attempt across 64K segment boundary
Media type not found
40:42 7 bytes Floppy controller status bytes
40:49 Byte Display mode
40:4A Word Number of columns
40:4C Word Length of regen buffer in bytes
40:4E Word Address of regen buffer
40:50 Word Cursor position page 1
40:52 Word Cursor position page 2
40:54 Word Cursor position page 3
40:56 Word Cursor position page 4
40:58 Word Cursor position page 5
40:5A Word Cursor position page 6
40:5C Word Cursor position page 7
40:5E Word Cursor position page 8
40:60 Word Cursor type
40:62 Byte Current display page
40:63 Word Video controller base address
40:65 Byte Current 3x8 register setting
40:66 Byte Current 3x9 register setting

(Continued)
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Table 4.002. Continued

Bit Numbers

Location Length Description 71615 |4 Comments
40:67 Dbl word __| Pointer to reset code PS/2 only {(except Model 30)
40:6B Byte RESERVED
40:6C Dbl word | Timer counter
40:70 Byte Timer overflow flag Non-zero means timer passed 24 hours
40:71 Byte Break key state
40:72 Word Reset flag 1234H=bypass mem test; 4321H=preserve mem (PS/2)
5678H=system suspended (Convert.); 9ABCH=mfg test (Convert.)
ABCDH=system post loop (Convertible only)
40:74 Byte Fixed disk previous operation status See 4.041. INT 13H, Disk System Status Byte Layout (not used PS/2)
40:75 Byte Number of fixed drives
40:76 Byte Fixed disk drive control XT only
40:77 Byte Fixed disk controller port XT only
40:78 Byte Printer 1 time-out value
40:79 Byte Printer 2 time-out value
40:7A Byte Printer 3 time-out value
40:7B Byte Printer 4 time-out value PC, XT, and AT only
40:7C Byte COM1 time-out value
40:7D Byte COM2 time-out value
40:7E Byte COMS time-out value
40:7F Byte COM4 time-out value
40:80 Word Keyboard buffer start offset pointer
40:82 Word Keyboard buffer end offset pointer
40:84 Byte Video rows (minus one)
40:85 Word Char height (bytes/char)
40:87 Byte Video control states 1
40:88 Byte Video control states 2
40:89 Word RESERVED
40:8B Byte Media control X1 X Last floppy drive data rate* (AT, XT after 1/10/85, PS/2)
XX Last floppy drive step rate (AT, XT after 1/10/85, PS/2)
RESERVED
40:8C Byte Fixed disk controller status AT, XT after 1/10/85, PS/2 only
40:8D Byte Fixed disk controller error status AT, XT after 1/10/85, PS/2 only
40:8E Byte Fixed disk interrupt control AT, XT after 1/10/85, PS/2 only
40:8F Byte RESERVED
40:90 Byte Drive 0 media state XX Drive data rate* (AT, XT after 1/10/85, PS/2)
X Double stepping required (AT, XT after 1/10/85, PS/2)
X Media established (AT, XT after 1/10/85, PS/2)
RESERVED
Drive/media state** (AT, XT after 1/10/85, PS/2)
40:91 Byte Drive 1 media state XX Drive data rate* (AT, XT after 1/10/85, PS/2)
X Double stepping required (AT, XT after 1/10/85, PS/2)
X Media established (AT, XT after 1/10/85, PS/2)

RESERVED
Drive/media state™™ (AT, XT after 1/10/85, PS/2)

(Continued)
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Table 4.002. Continued

Bit Numbers

981

Location Length Description 7161541312110 Comments
40:92 Word RESERVED
40:94 Byte Drive 0 current cylinder
40:95 Byte Drive 1 current cylinder
40:96 Byte Keyboard mode state, type flags X Read ID in progress
X Last character was first ID character
X Force Num Lock if read ID and KBX
X 101/102-key keyboard installed
X Right Alt key held down
X Right Ctrl key held down
X L.ast code was EOQ hidden code
X |Last code was E1 hidden code
40:97 Byte Keyboard LED flags X Keyboard transmit error flag
X Mode indicator update
X Resend receive flag
X Acknowledgment received
X RESERVED (must be 0)
X | X | X |LED state bits
40:98 Word Offset address to user wait complete flag
40:9A Word Segment address to user wait complete
40:9C Word User wait count (low word) In microseconds
40:9E Word User wait count (high word) In microseconds
40:A0 Byte Wait active flag X Wait time elapsed and post
XXX XXX RESERVED
X |Int 15H Function 86H (Wait) has occurred
40:A1 7 bytes RESERVED
40:A8 Dbl word  |Video parameter table pointer EGA and PS/2 only
40:AC Dbl word | Dynamic save area pointer EGA and PS/2 only
40:B0 Dbl word | Alpha mode aux char gen pointer EGA and PS/2 only
40:B4 Dbl word Graphics mode aux char gen pointer EGA and PS/2 only
40:B8 Dbl word | Secondary save pointer PS/2 only (not Model 30)
40:BC 8 bytes RESERVED Set to zeros only
40:C0 64 bytes |RESERVED
50:00 Byte Print screen status byte

Version Info: PS/2 Extended BIOS uses space at top of memory for an Extended BIOS data area

Notes: «*Drive data notes: 00 = 500 KB/second
01 = 300 KB/second
10 = 250 KB/second
11 = RESERVED
***Drive media state values not currently documented in IBM BIOS references

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-3 to 3-15

See Also: 4.003. Extended BIOS Data Area Layout
7.02. PC, AT, and PS/2 Memory Use Summary
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4.003. EXTENDED BIOS DATA AREA LAYOUT

Location Function
40:13 KB value below 640KB limit at which extended BIOS data area begins
Offset Function
0 Single byte containing length of extended BIOS data area in KB
1 Beginning of extended BIOS data area
Source: IBM PS/2 and PC BIOS Technical Reference, page 3-15
See Also: 4.090. INT 15H, AH=COH -- Return System Config Parameters

4.092. INT 15H, AH=C1H -- Return Ext BIOS Segment Address

4.004. MODEL NUMBER BYTES

Model Byte* | Submodel™ Revision** | BIOS Version Machine
FF (255) Not used Not used All IBM PC
FE (254) Not used Not used 11/8/82 IBM PC/XT and Portable PC
FD (253) Not used Not used All IBM PCJr
FC (252) Not used Not used 1/10/84 IBM PC/AT
00 01 6/10/85 IBM PC/AT
01 00 11/15/85 |IBM PC/AT
04 00 Initial IBM PS/2 Model 50
05 00 Initial IBM PS/2 Model 60
02 00 All 1BM PC/XT286
FB (251) 00 01 1/10/86 IBM PC/XT
00 02 5/9/86 IBM PC/XT
FA (250) 00 00 9/2/86 IBM PS/2 Model 30
F9 (249) 00 00 9/13/85 IBM PC Convertible
F8 (248) 00 00 Initial IBM PS/2 Model 80
01 00 Initial 1BM PS/2 Model 80
FE (254) Not supported | Not supported Compag DeskPro
2D (45) Not supported | Not supported Compagq Portable
9A (154) Not supported | Not supported Compag Portable Plus
4B (75) Not supported | Not supported MegaBIOS ROM (Display Telecom)
B6 (182) Not supported | Not supported HP110 Portable (original model)
- Notes: *Many non-IBM machines use the same Machine 1D Byte as the IBM machine they

Source:

See Also:

emulate

**The model number byte is located at FOO0:FFFE.
«**Submodel and revision numbers are returned by BIOS service INT 15H, AH=COH
(Return System Config Parameters)

IBM PS/2 and PC BIOS Technical Reference, page 4-18
Manufacturer's information (Compag, et. al.)

4.002. BIOS Memory Usage Summary
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4.005 INT 10H, AH=00H -- SET MODE

Prior to Issuing INT 10H

High

Low

Upon Return from INT 10H

00H

Video mode*

Notes:
Source:

See Also:

Interrupt returns no values

*See 4.006. INT 10H, Display Modes

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-11

4.001. BIOS Services Summary
4.022. INT 10H, AH=0FH -- Get Current Display Mode

4.006. INT 10H, DISPLAY MODES

Section 4

Mode Number Type Max Colors | Text Format Graphics Size Max Pages Buffer Start
0(0) Text 16 40x25 320x200*  320x350¥ 8 B8000
1(1) Text 16 40x25 320x400§  360x400 8 B8000
2(2) Text 16 80x25 640x200*¥  640x350¥% 4% g™ g B8000
3(3) Text 16 80x25 640x400§  720x400- 4* g g™ B8000
4(4) Graphics 4 40x25 320x200 1 B8000
5(5) Graphics 4 40x25 1 B8000
6 (6) Graphics 2 80x25 640x200 1 B8000
7(7) Text Mono 80x25  |720x350****¥ 720x400- 640x2001 1*** 8¥ 4¢ B000O
8 (8) Graphics 16 20x25 160x200 PCijr only 1 B000O
9(9) Graphics 16 40x25 320x200 PCijr only 1 B000O
A (10) Graphics 4 80x25 640x200 PCijr only 1 B000O
B (11) RESERVED
C(12) RESERVED
D (13) Graphics 16 40x25 320x200¥% 8 ¥ A0000
E (14) Graphics 16 80x25 640x200¥% 4% A0000
F (15) Graphics Mono 80x25 640x350¥% 2¥ A0000
10 (16) Graphics 16 80x25 2¥ A0000
11 (17) Graphics 2 80x30 640x480*** 1% A0000
12 (18) Graphics 16 80x30 640x480 1 A0000
13 (19) Graphics 256 40x25 320x200*** 1 A0000
Notes: *CGA, PCJr, Convertible
**EGA
***PS/2
MDA
*t Convertible
*¥ EGA and PS/2 (except Model 30)
*§ PS/2 Model 30
= PS/2 models except Model 30
Source: IBM PS/2 and PC BIOS Interface Technical Reference; pages 2-10 to 2-12
See Also: 4.005. INT 10H, AH=00H -- Set Mode

4.022. INT 10H, AH=0FH -- Get Current Display Mode
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4.007. INT 10H, AH=01H -- SET CURSOR TYPE

4.008

AX
BX
cX
DX

SP
BP
S
Di

P
flags

cs
DS
S§s
ES

Prior to Issuing INT 10H

Upon Return from INT 10H

Interrupt returns no values

*CGA allowable scan lines=0 - 7; MDA = 0-13
*Note that setting bits 5 or 6 in CH may cause erratic behavior

IBM PS/2 and PC BIOS Interface Technical Reference,

High Low
01H
Starting scan line Ending scan line
Notes:
Source:
pages 2-14 to 2-15
See Also:

4.001. BIOS Services Summary
4.008. INT 10H, AH=02H -- Set Cursor Position
4.009. INT 10H, AH=03H -- Read Cursor Position

. INT 10H, AH=02H -- SET CURSOR POSITION

Prior to Issuing INT 10H

Upon Return from INT 10H

High Low
02H Interrupt returns no values
Display page
Row Column
Notes: Page numbers, rows, and columns are 0-based
(start with 0)
Source: iBM PS/2 and PC BIOS Interface Technical Reference,
page 2-15
See Also: 4.001. BIOS Services Summary

4.007. INT 10H, AH=01H -- Set Cursor Type
4.009. INT 10H, AH=03H -- Read Cursor Position
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4.009. INT 10H, AH=03H -- READ CURSOR POSITION

4.010

Prior to Issuing INT 10H Upon Return from INT 10H

High

Low High Low

03H

Display page

CX | Starting scan line Ending scan line

DX Row Column

Notes:

Source:

See Also:

*Page numbers, rows, and columns are O-based (start with 0)
*CX returns current cursor type

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15
4.001. BIOS Services Summary

4.007. INT 10H, AH=01H -- Set Cursor Type
4.008. INT 10H, AH=02H -- Set Cursor Position

. INT 10H, AH=04H -- READ LIGHT PEN POSITION

Prior to Issuing INT 10H Upon Return from INT 10H

High

Low High Low

04H

AX [ Pen trigger signal |

BX Pixel column

cX Pixel row*

DX Character row Character column

CcS

DS

SS

ES

Version Info:

Notes:

Source:

See Also:

Light pen is not supported for Convertible or PS/2 models
*May be extended to CX for some graphics modes
IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15

4,001. BIOS Services Summary

Section 4
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