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1.1 Using This Manual
This manual is intended for both the Nokia Advanced Systems
Computer (Nokia
ASC) and the Nokia Advanced Workstation
(Nokia AWS ), meaning that the same MS-DOS commands are used on
both models. There are only minor differences in operation.
The differences are pointed out in the text.
If you have a look at the Table of Contents, you will
immediately notice that this manual is very different from the
User's Guide. First of all, it is more advanced. Secondly, the
chapters that it contains are not meant to be read in any
specific order. Another important difference is that not all
of the chapters have been written for the same people.
When should you consult the User's Reference Manual? If you
are a beginner, it is essential that you first read the User's
Guide very carefully. When you have a little more experience,
you may want to read more about MS-DOS special functions
(Chapter 4), batch files (5), MS-DOS commands (6),
and the
operating modes ( 2 ) in the User's Reference. Chapter 7 on the
Nokia utility programs and Chapter 3 on system configuration
are also worth studying. If you do not understand a message
that MS-DOS displays, you can look it up in the message
directory (13).
Some messages are also included in the
descriptions of individual commands.
The EDLIN line editor is useful for writing short ASCII files
like batch files. One of the advantages of EDLIN is that it is
fairly easy to use and that it does not require much computer
memory. However, EDLIN does not lend itself to creating long
documents, and it should not be regarded as a substitute for a
word processing program.
Chapters 9 through 12 are of interest only to computer
specialists. If you primarily need your computer for running
application programs, you can skip over these chapters. FC,
LINK, and DEBUG are utility programs. ESC sequences are
character strings which control certain functions. Chapter 14
describes the system unit. It contains technical information
for computer experts.
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1.2 Notational Conventions
The following notation is used in this manual in descriptions
of command and statement syntax.

1

A vertical line separates alternatives.
one of the alternatives.

[ ]

Square brackets
optional .

{ }

Braces indicate that the enclosed entry
repeated as many times as needed or desired.

< >

Angle brackets indicate user-supplied data. When the
angle brackets enclose lowercase text, you must type
in
an entry defined by the text (for
example
<filename >).

Select

only

indicate that the enclosed entry is
may

be

When the angle brackets enclose uppercase text, you
must press the key named by the text (such as <RET>).
Other punctuation must be entered exactly as shown. Characters
to be entered have been printed in boldface in examples.
Commands have options which can be one of the following:
drive

Refers to drive name.

path

Refers to a sequence of directory names. A pathname
may contain any number of directory names.

filename

Refers to any name for a file, including the
filename extension if there is one. Filename does
not refer to a device or to a drive name.

f ilespec

[drive] [path] filename

switch

Refers to options that control MS-DOS commands. They
are preceded by a slash.

argument

Provides more information to MS-DOS commands. You
usually choose between arguments, for example, ON or
OFF.
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1.3 We Would Like to Hear from You
This manual was written for you. We welcome comments on both
its contents and appearance. Your suggestions and opinions are
very important to us, and we appreciate it very much if you
take the time to write them down. Send your comments to:
Nokia Information Systems
Systems Products
P.O. Box 780
SF-00101 Helsinki, Finland
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2.1 Introduction
Both the Nokia ASC and the Nokia AWS have two operating modes:
Base mode and Nokia PC mode.
In the Base mode you can run applications written for the
IBM PC or IBM PC/AT. The base mode supports several non-U. S.
keyboard programs, including Scandinavian keyboard formats.
The purpose of the Nokia PC mode is to offer you the same
special features that are available on the Nokia PC. You can
use softkey functions, and you can create files with a
customized keyboard layout. The Nokia PC mode also supports a
number of national keyboards.

2.2 Mode Parameters
Both operating modes can be thought of as a set of parameters
which in this manual are referred to as mode parameters. The
mode parameters are:
Clock frequency
Allowed values are 6 MHz and 8 MHz. At 6 MHz there is
one wait state for each memory fetch cycle. At 8 MHz
there are no wait states. All applications sold by
Nokia
run
at 8 MHz, but there are compatible
expansion cards and applications that are designed to
run at maximum 6 MHz.
Key shut-off (Nokia ASC only)
In order to turn off your Nokia ASC by turning the
key to STOP position, this feature must be enabled.
If you disable it, turning the key to STOP position
has no effect.
Keyboard modes
The keyboard modes are the same as the operating
modes: Base and Nokia PC. The Base mode is compatible
with the keyboard handling of the IBM PC/AT. The
Nokia PC mode supports the special features of the
Nokia PC keyboard.
The
Nokia
keyboard
driver
(NKEYB.SYS) and LAST.SYS must be installed.
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Character sets
There are two alternative character sets available
when the display is in character mode. One is an IBM
compatible character set and the other is a Nokia
character set. Both sets have 256 characters. For
details, see the tables at the end of this manual.
These character sets are also delivered in two font
files, named BASE.FNT and NOKIA.FNT respectively. The
two files are placed in a directory named DATA.
National versions of both character sets are also
provided.
Monitor time-out
If this feature is enabled, the power of the display
unit will be turned off automatically if you do not
type anything at the keyboard for 10 minutes. The
light on the front panel of the display unit informs
you that the system is still on. To resume your work,
press any key. We recommend that you press the
<SHIFT> key because it does not produce a character.
The purpose of this feature is to lengthen the life
of the display unit. Monitor time-out is disabled in
the Base mode because it may interfere with program
execution. Note that if you have the EGA display
controller, the value of monitor time-out has no
effect.
Background color
Allowed values are white and black. These values are
available in character mode and in b/w graphics
modes. If you have the EGA display controller, the
value of background color has no effect.
Attribute encoding
Allowed values are underline and blue. In most cases
you should select underline. The blue option is for
programs which use the color blue for underlined
text. If you have the EGA display controller, the
value of attribute encoding has no effect.
Display mode
Allowed values are character and graphics. These
values are used to set the display either to the
character mode or to b/w graphics mode.
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Display width
Allowed values are 40 and
display width is set to 80.

80 characters. Usually

Graphics resolution
Allowed values are 320 x 200, 640 x 200, 720 x 348,
and 720 x 400. The first two options (320 x 200 and
640 x 200) are compatible with the IBM Color Graphics
Adapter. The third option (720 x 348) is Herculestype. The fourth option (720
x 400) is a special
option for the Nokia Display Controller (NDC).
It
gives the best performance on the Nokia monochrome
display unit.
Display adapter
Allowed values are monochrome and color. The software
being used determines which option you should select.
If you have the EGA display controller, the value of
display adapter has no effect.
Line channels
This
parameter determines whether the RS232.SYS
device driver is active or not. If you select 0
(base),
RS232.SYS is not in use, even if its name
appears in CONFIG.SYS. Device names are directed as
follows. Note that you can redirect PRN output to
serial port with the MODE command on both the
Nokia ASC and AWS.
ASC & AWS:

AUX and C0M1 are directed to C0M1 (serial port 1)

ASC only:

COM2

ASC only:

PRN and LPT1 are directed to LPT1 (parallel port 1)

is

directed to COM2 (serial port 2)

To use the RS232 driver, you must write a device
statement for it in CONFIG.SYS and change the value
of line channels to 1 or 2. Device names are directed
to ports as follows:
If you select 1:
ASC & AWS:

AUX and C0M1 are directed to C0M1 (serial port 1)

ASC only:

COM2

ASC only:

PRN and LPT1 are directed to COM2 (serial port 2)

AWS only:

PRN and LPT1 are directed to C0M1 (serial port 1)

is

directed to COM2 (serial port 2)
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If you select 2 (Nokia ASC only):
AUX and C0M1 are directed to C0M1 (serial

port 1 )

COM2

port 2)

is

directed to COM2 (serial

PRN and LPT1 are directed to LPT1 (parallel port 1)

If you have a Nokia AWS equipped with an expansion
card that has one serial port and one parallel port,
the device names are directed as in Nokia ASC.

2.3

Base Mode

The Base mode does not support softkeys or any other Nokia
features. However, you can start any of the Nokia utility
programs (e.g. KEYDEF) in the Base mode. The Nokia utilities
change the current operating mode before and after execution
if necessary.
The mode
mode:

parameters

have

the

following values in the Base

clock frequency

8 MHz

key shut-off

enabled

keyboard mode

base

character set

base

monitor time-out

disabled

background color

white

attribute encoding

underline

display mode

character

display width

80

graphics resolution 320 x 200
display adapter

color

line channels

base
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When the Base mode is activated, the system looks for the mode
parameters in a driver named LAST.SYS. The same values have
been saved in a file named BASE.MOD. See the MODEDEF utility
for more information.

2.4 Nokia PC Mode
The Nokia PC mode supports the same Nokia features that are
available on the Nokia PC. You can use the eight softkeys, and
you can also create a customized keyboard layout.
The mode parameters have the following values in the Nokia PC
mode :
clock frequency

8 MHz

key shut-off

enabled

keyboard mode

Nokia

character set

Nokia

monitor time-out

enabled

background color

white

attribute encoding

underline

display mode

character

display width

80

graphics resolution 320 x 200
display adapter

color

line channels

base

When the Nokia PC mode is activated, the system looks for the
mode parameters in a driver named LAST.SYS. The same values
have been saved in a file named NOKIA.MOD. See the MODEDEF
utility for more information.
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Mode Commands

There is a set of programs for the operating modes. The
purpose of this section is to provide a short summary of these
commands. There are detailed descriptions of all commands
later in this manual.
MODE allows you to change the display mode. (This command has
other uses, too. )
MODESET is a command for changing the current operating mode.
If you are in the Base mode and you want to run a program in
the Nokia PC mode, enter the MODESET command first.
XMODE lets you change many of the
current operating mode.

parameter

values

for

the

MODEDEF is a Nokia utility. With MODEDEF you can assign new
values to all mode parameters and save those values in a file.
In other words you can create a new operating mode for your
own programs, for example. With MODEDEF you can also change
the default mode.

2.6

National Keyboards and Character Sets

Having two operating modes means that you have two keyboards
in one. Or you can think of it as having two alternative
layouts for the same keyboard, one for each operating mode.
Similarly, as we have already seen, there are two character
sets: an IBM compatible character set for the Base mode, and a
Nokia character set for the Nokia PC mode.
The keyboard layout determines which code each key on the
keyboard generates. The character set determines the shape of
the characters that the codes produce on the screen. For
example, if you load a new character set, without changing the
layout, your keyboard will generate exactly the same codes as
before, but they might produce totally different characters on
the screen.
As
you probably know, the keyboards used in different
countries look slightly different. For example, the Swedish
keyboard is different from the German keyboard. There are
national versions of keyboard layouts and character sets for
both the Base mode and the Nokia PC mode. The same character
set may be used for two or more different layouts.
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It is important that the keyboard you have connected to the
system is compatible with the layouts and character sets that
are active.
KEYBxx and KEYSxxx are commands with which you can change the
keyboard layout in the Base mode
and
Nokia PC
mode,
respectively. You may also need the FONTLOAD command to load a
new font file containing a national character set.
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3.1 Introduction
In many cases, there are installation-specific settings for
MS-DOS that need to be configured at system start-up. An
example of this is a standard device driver, such as an online printer.
The settings are saved in a
configuration
file.
The
configuration file, named CONFIG.SYS, is simply a file that
has certain commands for MS-DOS at start-up. Each time you
start MS-DOS, MS-DOS searches the root directory of the drive
it was started from for a file named CONFIG.SYS.
The
CONFIG.SYS file allows you to configure your system with a
minimum of effort. For example, you can add device drivers to
your system at start-up by a simple command in the CONFIG.SYS
file.
Starting up the system can be divided into 5 steps.
1.

The boot code is read from the boot sector.

2.

The boot code reads two files: 10.SYS and MSDOS.SYS.

3.

The system performs a number of 10.SYS initializations.

4.

A system initialization routine reads the configuration
file (CONFIG.SYS), if it exists, to perform device
installation and select other options.

5.

Finally, the command processor is executed. This ends the
MS-DOS boot process.

The MS-DOS diskette contains a CONFIG.SYS file. To modify the
contents of CONFIG.SYS, run the CONF utility. Use the drive
that has the operating system as your default drive. Type
conf
and press <RET>. There is more information on the CONF utility
in the chapter on utilities.
The configuration file must be saved in the root directory.
The new settings become effective after rebooting. MS-DOS
reads CONFIG.SYS only at system start-up.

MS-DOS Version 3.20/1.00

Configuration - 2

Nokia ASC/AWS

3.2 CONFIG.SYS
The following is a list of statements and parameters that
be used in the CONFIG.SYS configuration file.

can

BREAK = ON | OFF
The default value is OFF. Normally you should leave
break off. This means that DOS will only check for
Control -C during standard output, input, print, and
auxiliary operations. If on is selected, a check for
Control-C will be made every time the system is
called. If break is on, you can abort programs at any
time by pressing <CTRL-C>. While this is standard
procedure
on
the
MS-DOS
command level, many
application programs use the Control-C character for
other purposes. If break is on, the system will abort
such programs and return you to the command level of
MS-DOS whenever a Control-C character is input,
whether the input comes from the keyboard or from the
program.
BUFFERS = <number>
A disk buffer is a block of memory where MS-DOS can
hold data being read from or written to a disk.
The default number of buffers is 3 if there is no
BUFFERS statement. For applications such as word
processing programs, a number between 10 and 20 will
give the best performance. If you plan to create a
lot of subdirectories, increase the number of buffers
to between 20 and 30. The maximum value of buffers is
99.
COUNTRY = < number >
This number allows MS-DOS to use international
date, currency, and case conversion.

time,

<number> is a 3-digit international country code.
Table 3-1 shows the codes for the countries that are
supported by MS-DOS 3.20. You would use the same
codes when making international telephone calls.
<number> can take any value from 1 through 999. The
default value is 1 (U.S.A. ) if there is no COUNTRY
statement .
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If you want to select Sweden, enter
country = 046
046 is the country code for Sweden.

COUNTRY

Table 3-1

CODE

United States

001

Netherlands

031

Belgium

032

France

033

Spain

034

Italy

039

Switzerland

041

United Kingdom

044

Denmark

045

Sweden

046

Norway

047

Germany

049

Australia

061

Finland

358

Israel

972

The Countries Supported by MS-DOS 3.20

DEVICE = [<drive>] [<pathname>] <driver>
This statement installs a device driver in the
system. The file specification may include a drive
letter and a path. If no drive letter or path is
given, the driver must be on the root directory of
the boot drive. Please note that all device drivers
except LAST.SYS reside in a directory named DRV.
LAST. SYS is placed in the root directory.
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Include DEVICE statements for the drivers that you
need in the CONFIG.SYS file. MS-DOS will ignore
drivers whose names do not appear in CONFIG.SYS. See
the section on installable drivers below.
FCBS = <nol>,<no2>
This statement allows you to determine the number of
FCB 's (File Control Blocks) that can be concurrently
open.
<nol> represents the number of FCB files that can be
open at any one time. The default value for <nol> is
4. Allowed values are 1 to 255.
<no2> specifies the number of FCB files that MS-DOS
cannot close automatically if the number of open FCB
files reaches <nol>. The parameter protects the first
<no2> files from being closed. The default value is
0. Allowed values are 0 to 255.
FILES = <number>
This is the number of open file handles that the
XENIX-compatible system calls can access. It is
computer-specific. If not already set, 20 is a
reasonable number.
System calls 2FH through 60H are compatible with
XENIX operating system.

the

<number> can be any number from 8 through 255. The
default value is 8 if there is no FILES statement.
Any value which exceeds 20 is useful only in a
networking environment.
LASTDRIVE = <drive>
This statement sets the maximum number of drives that
you may access.
<drive> can be any letter from A to Z .
The value represents the last valid drive that MS-DOS
will accept. The default value is E. The minimum
value is equal to the number of drives that have been
installed on your computer.
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SHELL = < filename >
This begins execution of the shell (top-level command
processor) from <filename>. The default setting is
the COMMAND.COM of the boot drive.

3.3 Installable Drivers
A device driver is a file
device .

that

lets

you

use

a

particular

Installable device drivers handle special input and output
requests, such as extended screen and keyboard functions. For
MS-DOS to support installable device drivers, you must include
these drivers in the CONFIG.SYS file. The MS-DOS diskette
contains a number of installable device drivers. They have an
extension of .SYS, and they reside in the DRV directory. Note
that CONFIG.SYS and LAST.SYS must always reside in the boot
directory.
The system initialization routine reads CONFIG.SYS at system
start-up and installs the drivers that are
listed
in
CONFIG.SYS. If you use the CONF program to add DEVICE
statements, you will have to write the name of the driver, and
also the correct path if the device drivers are placed in a
directory. See the CONF program.

3.3.1 ÄNSI.SYS
ANSI.SYS is a character device driver. ANSI is an abbreviation
for American National Standard Institute. This driver causes
MS-DOS to replace all keyboard input and screen output support
with the ANSI escape sequences. To install ANSI.SYS, type
device = drv\ansi.sys
ANSI.SYS is compatible with the ANSI escape handler of
NKEYB.SYS. ANSI.SYS must come before the Nokia keyboard driver
(NKEYB.SYS) in the CONFIG.SYS file.
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ANSI.SYS is required if you want to use the ANSI escape
sequences in the Base mode. It is required in the Nokia PC
mode if you have the EGA display controller. There is a list
of these sequences in a separate chapter.

3.3.2 DRIVER.SYS
DRIVER.SYS is an installable device driver that supports an
external 3 1/2" diskette drive for the Nokia ASC. However, a
3 1/2" diskette drive with a capacity of 1.44 megabytes must
not be defined as an external drive.
The 3 1/2" drive takes the place of drive B in the system
unit. If you use it as an external drive, it will get a
designation other than B. DRIVER.SYS and DRV720.SYS must be
installed. If you decide to omit DRIVER.SYS and DRV720.SYS
from CONFIG.SYS, the 3 1/2" drive will be your B-drive.
To install DRIVER.SYS, include the following command line in
your CONFIG.SYS file:
device = drv\driver. sys /d:<dd> [/c]
The <dd> parameter on the /D switch specifies a physical drive
number between 0 and 255. Physical drives are numbered
differently than logical drives. Diskette drives are numbered
starting at 0, and fixed disks are numbered starting at 80H.
For example, if you have a computer with two diskette drives,
they might be numbered 0 and 1. If you add an external
diskette drive, its physical drive number is 02H.
If you have a computer with one diskette drive and one fixed
disk, the diskette drive is number OOH, but the fixed disk is
number 80H. If you add an external diskette drive, its
physical drive number is still 02H, because MS-DOS already
knows the definitions of physical drives OOH and 01H.
The /C switch specifies that changeline (doorlock) support is
required. The Nokia external drive provides doorlock support.
Include this switch in the DEVICE statement.
If you want to add an external 720 KB 3 1/2" drive to your
computer,
you would include the following line in the
CONFIG.SYS file. Remember that DRV720.SYS must also
be
installed.
device = drv\driver. sys /d:02 /c
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3.3.3

DRV720.SYS

DRV720.SYS is a device driver for the Nokia ASC. It must be
installed, along with DRIVER.SYS, if the computer has an
external 3 1/2" diskette drive. However, note that a 3 1/2"
diskette drive with a capacity of 1.44 megabytes cannot be
used as an external drive.
With one 5 1/4" drive and one 3 1/2" drive, it is often
important for you to be able to copy files on both drives.
This is accomplished by assigning two drive letters to each
physical drive. MS-DOS then assumes that you have four
diskette drives, instead of just two.
First you will have to run SETUP and change the type of
drive B to "not installed." The following three lines should
be added to the CONFIG.SYS file. Note that DRIVER.SYS is also
required.
device = drv\driver. sys /d:02 /c
device = drv\driver. sys /d:02 /c
device = drv\drv720. sys
After these modifications, drive letters A and B refer to the
5 1/4" drive. Drive letters D and E refer to the external
3 1/2" drive. ( C is reserved for the fixed disk.)

3.3.4

NKEYB.SYS

NKEYB.SYS is the Nokia keyboard driver
which
provides
additional keyboard services. It supports up to 128 physical
keys, with four levels of definitions.
The keyboard driver has a built-in ANSI driver for the
Nokia PC mode. If you need the ANSI driver in the Base mode,
you must install it separately. ANSI.SYS
comes
before
NKEYB.SYS in the configuration file.
To install the keyboard driver, type
device = drv\nkeyb. sys /<paraml>; <param2>; <param3>
in CONFIG.SYS.
The parameters after the slash are optional. If no parameters
are given the default values will be used.
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The first parameter <paraml> indicates the number of keys on
the keyboard. The default value is 107 for Nokia 102 and 100
for Nokia 100.
keys=100
The second parameter <param2> indicates how many softkeys
there are on the keyboard and how they have been grouped. The
default value 4+4 should always be used for both Nokia
keyboards :
softkeys=4+4
The third parameter <param3> sets the display attributes of
the softkey labels. It is possible to change the default
value. Follow the instructions below.
SOFTKEY LABELS ON A MONOCHROME DISPLAY UNIT:
If you have a monochrome display unit, the attribute values
are as follows:
0
1
7
16
17
23
32
33
39
112
113
119

invisible
white background + black characters + underline
white background + black characters
grey background + white characters
grey background + black characters + underline
grey background + black characters
dark grey background + white characters
dark grey background + black characters + underline
dark grey background + black characters
black background + white characters
black background + white characters + underline
invisible + reverse video

You can also add one or both of the following values:
8
128

high intensity
blink

The default value is 23 which produces black characters on a
grey background. If you prefer white characters on a black
background + blink (112 + 128), enter
attr=240
The whole statement for Nokia 102 might look like this:
device = drv\nkeyb. sys /keys=107;softkeys=4+4; attr=23
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SOFTKEY LABELS ON A COLOR DISPLAY UNIT:
If you have a color display unit, the third parameter defaults
to 31.
This
value produces
white
characters
on
a blue
background.
You
can
change the colors by specifying another
value. Proceed as follows:
First you should
list :

select

the color

Character
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Next,

you should

this

colors:

blue
green
cyan
red
magenta
brown
grey
dark grey
light blue
light green
light cyan
light red
light magenta
yellow
white
the color

Background

There

from

—black
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

select

0
16
32
48
64
80
96
112

of the characters

=
=
=
=
=
=
=
=

(high intensity)
ditto
ditto
ditto
ditto
ditto
ditto
ditto
of the background:

colors:

black
blue
green
cyan
red
magenta
brown
grey

is also a blink option.

The corresponding

value

is 128.

Enter
the sum of the codes as the value of the parameter. For
blink, add 128. Let us assume that you would like the
softkey
labels to display white characters on a green background. You
will have two codes: 15 for white
characters
and 32
for
a
green background. Enter the sum ( 4 7 ) as the value of the third
parameter of NKEYB.SYS.
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3.3.5 FONT.SYS
FONT.SYS must be installed if you have the color display. The
color display adapter does not have room for more than one
character set at a time, and so the operating system must save
the character set of the Nokia PC mode somewhere else. For
this purpose, there is a device driver named FONT. SYS on the
MS-DOS diskette. To activate a new character set, use the
XMODE command.
FONT.SYS cannot be used unless the Nokia
(NKEYB.SYS) and LAST. SYS are installed.

keyboard

driver

You will not find the FONT.SYS driver in the CONFIG.SYS of the
MS-DOS diskette. Use the CONF program to make changes to the
CONFIG.SYS file. Enter this statement in your CONFIG.SYS after
NKEYB.SYS and LOADER.SYS:
device = drv\font.sys
Note that if you have an EGA, the START utility (ALOITUS in
Finnish) installs the FONT.SYS driver automatically in your
CONFIG.SYS file.
After you have installed FONT.SYS, the
the following commands:

computer

will

xmode/sO

Loads the character set of the Base mode.

xmode/sl

Loads the character set of the Nokia PC mode.

xmode/sr

Restores
adapter.

the

character

set

of

accept

the color display

Provided that FONT.SYS has been installed, you can create your
own character set files for the color display adapter. Run the
FONTEDIT program under Microsoft Windows. To load a userdefined character set, enter the FONTLOAD command.
There are three variations on the FONTLOAD command:
fontload <filespec>
Substitutes the user-defined
current character set.

character set for the

fontload <filespec>/gO
Substitutes the user-defined character set
of the Base mode and activates it.
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fontload < filespec>/gl
Substitutes the user-defined character set for that
of the Nokia PC mode and activates it.
Without FONT.SYS, the system will not accept the above XMODE
and FONTLOAD commands. You can use only the character set of
the display adapter.
Note that FONT. SYS is not required if your system has a
monochrome display, instead of a color display. However, installing it will not do any harm, either. You will only
receive an error message telling you that FONT.SYS cannot be
loaded into memory.

3.3.6

GRANDC.SYS

The Nokia ASC and AWS have one graphics driver for the
Nokia PC mode: GRANDC.SYS. This driver is for the monochrome
display. The DEVICE statement should read
device = drv\grandc. sys
The addressable resolution of GRANDC.SYS is 800 x 420
while the resolution of the display is 720 x 348.

pixels,

The application-level interface of GRANDC.SYS is compatible
with that of the graphics drivers of the Nokia PC.
GRANDC.SYS cannot be used unless the Nokia
(NKEYB.SYS) and LAST.SYS are installed.

3.3.7

keyboard

driver

HARDCPY.SYS

Hardcopy is simply a utility which prints out everything that
is presently on the screen. Before you can make a hardcopy of
your screen in the Nokia PC mode, the HARDCPY.SYS driver must
be installed. Include this statement in CONFIG.SYS:
device = drv\hardcpy. sys
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If you want to use the HARDCPY.SYS driver in the Base
modify the statement in the CONFIG.SYS file as follows:

mode,

device = drv\hardcpy. sys /base
To produce a hardcopy of the screen, press <PRTSC> if you have
the Nokia 100 keyboard and <Print Scrn> if you have the
Nokia 102 keyboard. The keys send a special EOH code to the
keyboard driver, which then activates the operating system’s
hardcopy routine.
HARDCPY.SYS cannot be used unless the Nokia
(NKEYB.SYS) and LAST.SYS are installed.

keyboard

driver

The hardcopy routine can also be activated from application
software. This is done by making a call to a routine in the
operating system. The address of the routine can be found in
the computer’s pointer structure. The pointer structure is
described in the Nokia MS-DOS Programmer’s Reference Manual.
With HARDCPY.SYS you can also make graphics hardcopies in the
Nokia PC mode, provided that you have a monochrome display.
HARDCPY.SYS requires the Nokia GRANDC.SYS graphics driver. To
get both character and graphics hardcopies, include the
following lines in the CONFIG.SYS file:
device = drv\hardcpy. sys
device = drv\grandc. sys
Here is a
supported :

list

of

the

printers

that are currently being

TALLY120
TALLY160
Facit 4510/4511/4512

N0KIA45*

Nokia 4510/4511/4512;

EPSON

Epson FX 80

N-DPL24

Nokia DPL 24; Fujitsu

N-DPL24M

Nokia DPL 24 + Multigraph

N-DPL24P

Nokia DPL 24 + sheet feed

N-DPL24C

Nokia DPL 24 ♦ Multigraph + sheet feed

CQ34

Honeywell

N-DPT8*

Nokia NDPT 88/89; Siemens
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NLASERJ

Nokia Laser Jet; HP Laser Jet

NLASERJM

Nokia Laser Jet + Multigraph

LASERJ+

Nokia Laser Jet+; HP Laser Jet+

LASERJ+M

Nokia Laser Jet+ ♦ Multigraph

CANON

LBP-8 A1/A2

CANON F

same as CANON, hardcopy with frame

NDP10

Nokia Document Printer, no graphics

NDX2100

Nokia DX 2100/2200 with Epson FX 80 emulation

NDX2100M

Nokia DX 2100/2200 + Multigraph

IDX2100

Nokia DX 2100/2200 with IBM Pro or Graphics

IDX2100M

Nokia DX 2100/2200

LASER10+

Nokia Laser 10 with HP Laser Jet+ emulation

LASER10M

Nokia Laser 10 ♦ Multigraph

LASER10I

Nokia Laser 10 with IBM Graphics Printer emulation

LASER10E

Nokia Laser 10

emulation

♦ Multigraph

with Epson FX 80 emulation

The default printer of the HARDCPY.SYS driver is Epson-type.
We strongly recommend that you do not include any printer name
in the HARDCPY.SYS statement of your CONFIG.SYS file. Instead,
you should select the hardcopy printer in the HARDCONF
utility.
For example, to set the hardcopy printer in CONFIG.SYS to
Nokia Laser 10 with HP Laser Jet+ emulation, you should write
the following statement in the file:
device = drv\hardcpy . sys /laserl0+
If you want to use the HARDCPY.SYS driver in the Base mode and
define the printer, type the following statement in the file:
device = drv\hardcpy . sys /laserl0+ /base
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3.3.8 LAST.SYS
LAST.SYS resides in the root directory. It enables you to use
the two operating modes, Base mode and Nokia PC mode. All
Nokia device drivers such as NKEYB.SYS and LOADER.SYS require
LAST.SYS.
Even if you do not need the Nokia PC mode, we recommend that
you install LAST.SYS in your CONFIG.SYS file.
LAST.SYS must be the last device driver in CONFIG.SYS. The
CONF program inserts this driver automatically in CONFIG.SYS.

3.3.9 LDRIVES.SYS
LDRIVES.SYS
lets you create up to eight "logical" DOS
partitions on your fixed disk. For more information on
creating partitions, see the XDISK utility.
If you have one fixed disk, include the following device
statement in the CONFIG.SYS file:
device = drv\ldrives. sys /c
If you have two fixed disks and you intend to create logical
DOS partitions on both disks, you will need two statements:
device = drv\ldrives. sys /c
device = drv\ldrives. sys /d
/C refers to the first disk and /D refers to the second disk.

3.3.10 LOADER.SYS
The following programs require LOADER.SYS: KEYLOAD, KEYREAD,
SOFTLOAD, SOFTREAD, and LINLOAD.
LOADER.SYS cannot be used unless the Nokia
(NKEYB.SYS) and LAST.SYS are installed.
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If you have applications that redefine the keyboard (load
their own key definitions or use softkeys) or use their own
character sets, LOADER.SYS must be installed. To install
LOADER. SYS, type
device = drv\loader. sys

3.3.11

RÄMDRIVE.SYS

RÄMDRIVE.SYS is a device driver that lets you use a portion of
your computer’s memory as if it were a disk drive. This memory
area is called a RAM disk and is sometimes referred to as a
virtual disk.
RAM disks are much faster than disk drives because the
information they contain is always loaded into memory. If your
computer has extended memory installed (starting
at the 1MB
boundary), or if you have an extended memory board, you can
use this memory for one or more RAM disks.
Otherwise
RÄMDRIVE.SYS locates RAM drives in low memory. This command
increases the size of MS-DOS resident in memory.
To install RÄMDRIVE.SYS, include the following command in your
CONFIG.SYS file:
device = drv\ramdrive. sys [<bbbb>] [<ssss>] [<dddd>] [/e]
The <bbbb> option specifies the disk size
default is 64, the minimum value is 16.
The <ssss> option specifies the
default value is 128. The values
allowed.

in

kilobytes.

The

sector size in bytes. The
128, 256, and 512 are

The <dddd> option specifies the number of root directory
entries. The default value is 64, the minimum value is 2, and
the maximum value is 1024.
RÄMDRIVE.SYS adjusts the value of <dddd> to the nearest sector
boundary. For example, if you give a value of 25 when the
sector size is 512 bytes, the 25 will be rounded up to 32.
This is because 32 is the next multiple of 16 (there are
sixteen 32-byte directory entries in 512 bytes).
The /E option lets you use extended memory (above
1MB) as a
RAM disk if it has been installed. There is a control block at
the beginning, so the boot sector is not necessarily at memory
address 1MB.
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When you reset or turn off the power on
your computer, the information stored in
RAM disks is lost. RAM disks are best
suited for holding programs, overlays,
and other files which do not change
during program execution.
MS-DOS will automatically assign a drive name to each RAM disk
that you create. Drive names A and B are reserved for diskette
drives, and C for a fixed disk. The first RAM disk will get
the first available letter code.
To change the number and size of RAM disks, simply modify the
DEVICE=DRV\RAMDRIVE. SYS line in the CONFIG.SYS file. Once you
have created RAM disks in the CONFIG.SYS file, they are
available to you as soon as you boot the system. Each RAM disk
requires entering a separate DEVICE statement in CONFIG.SYS.
Provided that your computer has enough memory, the START
utility creates a RAM disk in your CONFIG.SYS file.

3.3.12 RS232.SYS
This installable driver contains the interrupt-based drivers
for the AUX and PRN ports. The driver can serve the ETX/ACK
(PRN only) or X-ON/X-OFF protocol (AUX and PRN). The INT 14H
interface is also included. See the Nokia MS-DOS Programmer's
Reference Manual for details.
RS232.SYS cannot be used unless the Nokia
(NKEYB.SYS) and LAST.SYS are installed.

keyboard

driver

The line parameters can be set with the LINCONF program or
with the INT 14H interface. When printing files on a printer,
use the PRINT command rather than the COPY command because it
allows you to continue working while the file is being
printed .
To select the protocol, use the LINCONF program or add one of
the
following
parameters
to
the
DEVICE=DRV\RS232. SYS
statement .
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RS232.SYS /X

Selects the
ports.

X-ON/X-OFF

protocol

for

both

RS232.SYS /E <n>

Selects the ETX/ACK protocol for PRN with a
burst length of <n> bytes. The minimum and
maximum
values
for n are 5 and 9999
respectively. The default value is 128. The
burst length must be less than the size of
the printer's input buffer.

RS232.SYS

No protocol selected. If
your
printer
cannot/does not use either the X-ON/X-OFF or
ETX/ACK protocol, then you should write the
statement without any switches.

In order for the RS232.SYS driver to be
active,
you
must
write
a device
statement for it in CONFIG.SYS and also
change the value of the "line channels"
parameter of MODEDEF to 1 (rs232)
or 2
( parallel printer ).

Example:
Assume you want to install the RS232.SYS driver and use the
ETX/ACK protocol for PRN. The size of your printer's input
buffer is 256 bytes. Enter the following statement in the
CONFIG.SYS file.
drv\rs232. sys /e 255
The new setting
rebooted.
Remember that the
LINCONF program.

becomes

effective

protocol

can

after

also
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3.3.13 Important

Advice

You are not allowed to change the order of the DEVICE
statements. It is important for you to be aware of the
restrictions. If you get the order wrong, you may not be able
to start MS-DOS at all.
We recommend that you arrange the DEVICE statements in the
following order. The sample list includes all installable
device drivers. Leave out any drivers that you do not need or
that are not available for your computer. Note that some
drivers require parameters.
ANSI.SYS
LDRIVES.SYS /C
LDRIVES.SYS /D
DRIVER.SYS
DRV720.SYS
RAMDRIVE.SYS
NKEYB. SYS
LOADER. SYS
FONT . SYS
HARDCPY.SYS
GRANDC. SYS
RS232.SYS
LAST. SYS
In addition to CONFIG.SYS, the MS-DOS diskette contains a
sample configuration file named NCONFIG.SYS.
You may need drivers that are not included in the list. If so,
it is usually a good idea to place them after RS232.SYS (but
always before LAST.SYS).
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4.1

MS-DOS Editing Keys

The special editing keys deserve particular emphasis because
they depart from the way in which most operating systems
handle command input. You do not have to type the same
sequences of keys repeatedly because the last command line is
automatically placed in a special storage area called a
template .
By using the template and the special editing keys,
take advantage of the following MS-DOS features:

you

can

1.

A command line can be instantly repeated by pressing two
keys.

2.

If you make a mistake in the command line, you can edit
it and retry without having to retype the entire command
line.

3.

A command line that is similar to a preceding command
line can be edited and executed with a minimum of typing
by pressing a special editing key.

You type a command to MS-DOS on the command line. When you
press the <RET> key, the command is automatically sent to the
command processor (COMMAND.COM) for execution. At the same
time, a copy of this command is sent to the template. You can
now recall the command or modify it with MS-DOS special
editing keys.

4.1.1

List of Functions

Table 4-1 contains a list of the MS-DOS editing keys, with
brief descriptions of how they are used. The first column
indicates the names of the editing keys on your Nokia
keyboard. The second column shows the corresponding codes sent
to the command processor. You can include these codes in your
own key definition files (see the KEYDEF program for more
information). The third column lists the names of
the
functions, and the fourth column provides short descriptions
of them.
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NAME

DESCRIPTION

<COPY1>

Copies one character from the template
to the command line.

F2

<1B>T

<COPYUP>

Copies characters up to the character
specified in the template and puts these
characters on the command line.

F3

<1B>U

<COPYALL>

Copies all remaining characters in the
template to the command line.

F4

<1B>W

< SKIPUP >

Skips over (does not copy) the characters
in the template up to character
specified .

F5

<1B>J

< NEWLINE >

Makes the new line the new template.

ESC

<1B>E

<VOID>

Voids the current input; leaves the
template unchanged.

INS

<1B>P

<INSERT >

Enters/exits insert mode.

DEL

<1B>V

<SKIP1>

Skips over (does not copy) a character
in the template.

Table 4-1

MS-DOS Editing Keys

4.1.2 Examples
EXAMPLE 1: <F3>
If you type:
dir prog.com
MS-DOS displays information about the file PROG.COM on your
screen. The command line is also saved in the template. To
repeat the command, just press two keys: <F3> and <RET>.
The repeated command is displayed on the screen as
as shown below:
<F3> dir prog.com <RET>
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Notice that pressing the <F3> key causes the contents of the
template to be copied to the command line; pressing <RET>
causes the command line to be sent to the command processor
for execution.
EXAMPLE 2: <F2>
If, after executing the DIR PROG.COM command, you want to
display information about a file named PROG. ASM, you can use
the contents of the template and type:
<F2> c
Typing <F2> C copies all characters from the template to
command line, up to but not including C. MS-DOS displays:

the

dir prog._
Note that the underline is your cursor. Now type:
asm
The result is:
dir prog.asm_
The command line DIR PROG. ASM is now in the template and is
ready to be sent to the command processor for execution. To do
this, press <RET>.
EXAMPLE 3: <INS>
If, after executing the previous command, you want to run
following command:

the

type prog.asm
To do this, type:
type <INS> <space> <F3> <RET>
Notice that when you are typing, the characters are entered
directly into the command line and overwrite corresponding
characters in the template. This automatic replacement feature
is turned off when you press <INS>. Thus, the characters
'’TYPE” replace the characters "DIR " in the template. To
insert a space between "TYPE" and "PROG.ASM", you pressed
<INS> and then the space bar. Finally, to copy the rest of the
template to the command line, you pressed <F3> and then <RET>.
The command TYPE PROG. ASM has been processed by MS-DOS, and
the template becomes TYPE PROG. ASM.
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EXAMPLE 4: COMBINATION
If you had misspelled TYPE as BYTE, a command error would have
occurred. Still, instead of throwing away the whole command,
you could save the misspelled line before you press <RET> by
creating a new template with the <F5> key:
byte prog. asm <F5>
You could then edit this error by typing:
t <F1> p <F3>
The <F1> key copies a single character from the template to
the command line. The resultant command line is then the
command that you want:
type prog.asm
As an alternative, you can use the same template containing
BYTE PROG. ASM and then use the <DEL> and <INS> keys to achieve
the same result:
<DEL> <DEL> <F1> <INS> yp <F3>
To illustrate how the command line is affected as you type,
examine the keys typed on the left; their effect on the
command line is shown on the right:
<DEL>
<DEL>
<F1>
<INS> YP
<F3>

Skips over 1st template character ( T )
Skips over 2nd template character ( Y )
Copies 3rd template character ( T )
Inserts two characters ( Y P )
Copies rest of template ( E PROG. ASM)

Notice that <DEL> does not affect the command line. It affects
the template by deleting the first character. Similarly, <F4>
deletes characters in the template, up to but not including a
given character.
These special editing keys can add to
the keyboard.
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4.2

Control Character Functions

A control character function is a function that affects the
command line. You have already learned about Control-C and
Control-S. Other control character functions are described
below.
Remember that when you type a control character sequence, such
as Control-C, you must hold down the <CTRL> key and then press
the <C> key.

CONTROL
CHARACTER

FUNCTION

< CONTROL-C >

Aborts current command.

<C0NTR0L-H>

Removes the last character from command line,
and erases the character from the screen.

< CONTROL-J >

Inserts a physical end-of-line, but does not
empty the command line. Use Control-J to extend
the current logical line beyond the physical
limits of one terminal screen.

<C0NTR0L-N>

Echoes output to printer.

<C0NTR0L-P>

Sends terminal output to printer.

< CONTROL- S>

Suspends output display on the screen.
Press any key to resume.

< CONTROL-Z>

Sends a Control-Z (1AH) character to the
template. Control-Z is an end-of-file marker.

< CONTROL-

Restarts MS-DOS.

ALT-DEL >

Table 4-2

Control Character Functions

The functions in Table 4-2 can be used in both operating
modes. In some cases, the computer offers you alternatives for
entering a control character. See Table 4-3.
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ALTERNATIVE

REMARKS

CONTROL -C

BREAK

Base mode

CONTROL -H

Backspace

Both modes

CONTROL- S

PAUSE

Both modes

CTRL-ALT-DEL

CTRL-SHIFT-S1

Nokia PC mode

CHARACTER

Table 4-3

4.3

Alternative Keys for Control Functions

Hardcopy

Hardcopy is simply a utility which prints everything that is
presently on the screen. To produce a hardcopy of the screen,
press
<PRTSC> on Nokia 100 and
<Print Scrn> on Nokia 102
This activates the operating system’s hardcopy routine. There
is an installable device driver HARDCPY.SYS for printing a
hardcopy of the screen in the Nokia PC mode. The driver must
be installed before the hardcopy routine can be used. To
install
HARDCPY.SYS, include the following line in the
CONFIG.SYS file:
device = drv\hardcpy . sys
If you need a graphics hardcopy in the Nokia PC mode, you will
also have to install
the
GRANDC.SYS
graphics
driver
(monochrome display only). Include the following lines in your
CONFIG.SYS file:
device = drv\hardcpy . sys
device = drv\ grande . sys
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To get the desired result, you must indicate the name of the
hardcopy printer. The name can be included in the DEVICE
statement in CONFIG.SYS, or it can be entered in the HARDCONF
utility. We recommend that you use HARDCONF. HARDCONF saves
the configuration either temporarily or permanently.
The default printer of HARDCPY.SYS is Epson-type. Refer to
HARDCONF for a list of printers that are currently being
supported by Nokia.
In addition to setting the printer, HARDCONF allows you to
define the hardcopy window area in order to include the
softkey labels in the hardcopy. It also allows you to add a
form feed after the hardcopy. The hardcopy routine can be
activated from application software, by making a call to a
routine in the operating system. The address of the hardcopy
routine can be found in the pointer structure.
In order for the printer to work properly, the line parameters
of the computer and the printer should be set correctly. The
parameter values must be the same for the computer and the
printer. Normally, these values are preset by Nokia, but if
for some reason the values do not match, they can be set by
the user. To do this use the LINCONF configuration utility.
The hardcopy drivers are only required for the Nokia PC mode.
In the Base mode you will not need them because the hardcopy
routine resides in the resident part of the system ( INT 5H).
For more information about the hardcopy function in the Base
mode, see the GRAPHICS and GRAFTABL commands.
If you want to use the hardcopy utility (HARDCPY.SYS) in the
Base mode, include the following line in the CONFIG.SYS file:
device = drv\hardcpy.sys /base

4.4

Input and Output

MS-DOS always assumes that input comes from the keyboard and
output goes to the screen. However, the flow of command input
and output can be redirected. Input can come from a file
rather than a keyboard, and output can go to a file or to a
line printer instead of to the screen. Also, "pipes” can be
created that allow output from one command to become the input
to another. Redirection and pipes are discussed in the next
sections .
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4.4.1

Redirecting Input and Output

Most commands produce output that is sent to your terminal
screen. You can send this information to a file by using a
greater- than sign ( > ) in your command. For example, the
command:
dir
displays a directory listing of the default drive on the
screen. The same command can send this output to a file named
NEWFILES by typing the output file on the command line
following a greater-than sign (>):
dir >newfiles
If the file NEWFILES does not exist, MS-DOS creates it and
stores your directory listing in it. If NEWFILES already
exists, MS-DOS overwrites what is in the file with the new
data.
If you want to append your directory or a file to another file
(instead of replacing the entire file), two greater-than signs
( > > ) can be used to tell MS-DOS to append the output of the
command (such
as a directory listing) to the end of a
specified file. The command:
dir >>newfiles
appends your directory listing to an existing file
NEWFILES. If NEWFILES does not exist, it is created.

named

It is often useful to have input for a command come from a
file rather than from a terminal. This is possible in MS-DOS
by using a less-than sign ( < ) in your command. For example,
the command:
sort <names >listl
sorts the file NAMES and sends the sorted output to a file
named LISTI. (For more information on the SORT command, see
the chapter on commands. )
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4.4.2 Filters
A filter is a command that reads your input, transforms it in
some way, and then outputs it, usually to your screen or to a
file. In this way, the data is said to have been "filtered" by
the program. Since filters can be put together in many
different ways, a few filters can take the place of many
specific commands.
MS-DOS filters include FIND, MORE, and SORT.
are described below:
FIND

Searches for some text in
a file.

MORE

Displays text one screenful
at a time.

SORT

Sorts text.

Their

functions

You can see how these filters are used in the next section.
There is a detailed description of the filters in the chapter
on commands.

4.4.3 Command Piping
If you want to give more than one command at a time to the
system, you can "pipe" commands to MS-DOS. For example,
sometimes you may want the output of one program sent as the
input to another program. A typical case would be a program
that produces output in columns. You might want to have these
columns sorted.
Piping is done by separating commands with the pipe symbol,
which is the vertical bar (|). For example, the command:
dir | sort
displays an alphabetically sorted listing of your directory on
the screen. The vertical bar causes all output generated by a
command on the left side of the bar to be sent to the right
side of the bar for processing.
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You can also use piping when you want to send output to a
file. If you want your directory sorted and sent to a new file
(for example, DIREC. FIL), you could type:
dir | sort >direc.fil
MS-DOS creates a file named DIREC. FIL on your default drive.
DIREC.FIL contains a sorted listing of the directory on the
default drive, since no other drive was specified in the
command. To specify a drive other than the default drive (for
example, drive B), type:
dir | sort >b:direc.fil
This sends the sorted data to a file named DIREC. FIL on
B.
A "pipeline”
example:

may

consist

of

more

than

drive

two commands. For

dir | sort | more
sorts your directory, shows it to you one screen at a time,
and puts --MORE-- at the bottom of your screen when there is
more output to be seen.
You will find many uses for piping commands and filters.
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5.1

Introduction

Often you may find yourself typing the same sequence of
commands over and over to perform some common task. With MSDOS, you can put the command sequence into a special file
called a batch file, and execute all the commands simply by
typing the name of the batch file. "Batches" of your commands
in such files are processed as if they were typed from the
keyboard.
Each batch file must be named with the .BAT extension, and is
executed by typing the filename without its extension.
Batch processing is useful if you want to execute several MSDOS commands with one batch command. For example, a batch file
to format and check a new disk might look like this:
rem This is a file to check new disks
rem It is named NEWDISK.BAT
pause Insert new disk in drive B:
format b:
chkdsk b:
To execute this .BAT file after it has been entered and saved
as NEWDISK.BAT, simply type the filename without the .BAT
extension:
newdisk
The result is the same as if the lines in the .BAT file were
entered from the keyboard as individual commands.
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NEWDISK

Directory:

1. Write a program.

2.

Assign a filename extension of .BAT and
save on your directory.

NEWDISK.BAT

Execute
NEWDISK
batch

3.

Enter NEWDISK as a command to MS-DOS.

process

Figure 5-1

Batch Processing

Figure 5-1 shows the three steps
execute an MS-DOS batch file.

5.2

used

to

write,

save,

and

Creating a Batch File

You can create a batch file by using EDLIN, the line editor,
or by typing the COPY command. The use of the COPY command
will be illustrated in the section on AUTOEXEC.BAT.
There are seven commands which are intended for batch files.
These commands are, in alphabetical order
ECHO

Turns batch echo
setting .

feature

on

FOR

Sets a variable sequentially to each member of a set.

GOTO

Moves execution to the beginning of a specified line.

IF

Tests a logical condition.
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PAUSE

Suspends
message .

REM

Displays a
execution ).

SHIFT

Allows access to replaceable parameters.

the

execution of a batch file to display a
message

(but

does

not

interrupt

The batch file commands are discussed in more detail in the
chapter on commands.

5.3

Executing a Batch File

The following list contains information that you
before you run a batch process with MS-DOS:

should

read

1.

Only the filename should be entered to execute the batch
file. Do not type the filename extension.

2.

If you press <CTRL-C> when the
this prompt appears:

batch

file

is

running,

Terminate batch job (Y/N)?
If you press <Y>, the remaining commands in the batch
file are ignored and the MS-DOS prompt (usually
A> )
appears .
If you press <N>, the current command aborts and batch
processing continues with the next command in the file.
3.

If you remove the diskette that contains a batch file
being run, MS-DOS will prompt you to insert it again
before the next command can be read.

4.

The last command in a batch file can be the name of
another batch file. This allows you to call one batch
file from another when the first is finished.

5.

You can redirect output in a batch file using the > and <
symbols. Refer to the sections on input and output for
more information.
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AUTOEXEC.BAT File

An AUTOEXEC.BAT file allows you to automatically execute
programs when you start MS-DOS. This is useful when you want
to run a specific package under MS-DOS, and when you want MSDOS to execute a batch program each time you start your
computer. You can avoid loading two separate diskettes to
perform either of these tasks by using an AUTOEXEC.BAT file.
When you start your computer, MS-DOS searches the system
directory for a file named AUTOEXEC.BAT. The AUTOEXEC.BAT file
is a batch file that is automatically executed each time you
start the system. It must be located in the root directory.
If MS-DOS finds the AUTOEXEC.BAT file, the file is immediately
executed and the date and time prompts are bypassed. If MS-DOS
does not find an AUTOEXEC.BAT file when you first load the MSDOS disk, then the date and time prompts appear.
An AUTOEXEC.BAT file is created in the same way as any batch
file. Use the EDLIN editor, a word processing program, or the
COPY command. The example below is based on using the COPY
command.
Type :
copy con autoexec.bat
This statement tells MS-DOS to copy the information from the
console (keyboard) into the AUTOEXEC.BAT file. Note that the
AUTOEXEC.BAT file must be created in the root directory of
your MS-DOS drive.
Below, you will find examples of statements which you could
include in your AUTOEXEC.BAT file to perform specific tasks.
They are simply examples. Create a file which meets your
individual requirements.
If you have a fixed disk you will need directories and
subdirectories. It may sometimes be difficult to keep track of
the current directory. This statement will give you a new MSDOS command prompt which displays both the default drive and
its current directory:
prompt $e[lm$p$e[m$g
It is also advisable to include the PATH command in the
AUTOEXEC.BAT file. The PATH command tells the computer where
it should look for programs in case they are not in the
current directory.
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The
DATE
and TIME commands are not necessary in the
AUTOEXEC.BAT file. You can use the commands to check the
current date and time for example at system start-up. If they
are correct, you do not have to enter them; just press <RET>.
When you create a file with the COPY command, you
Control-Z and Return as its last two characters.
Here is an
Nokia AWS.

example

of

a

must

enter

simple AUTOEXEC.BAT file for the

echo off
path c: \;c: \sys;c: \drv
append c:\data
set comspec=c : \command.com
set temp=c:\temp
mode coml :96, n, 8, 1, p
mode lptl:=coml
prompt $e[lm$p$e[m$g
echo on
The first SET command tells the MS-DOS to search for the
COMMAND.COM file in the root directory of drive C. The second
SET command is for the temporary files of Microsoft Windows.
The first MODE command sets the line parameters of the serial
port. The second MODE command redirects parallel printer
output to serial port (RS232.SYS is not active).
The MS-DOS diskette contains a basic AUTOEXEC.BAT file. The
START utility checks the contents of AUTOEXEC.BAT. You can
examine the file with the TYPE command. Add more commands to
it if necessary after you run the START utility (or the
Finnish version called ALOITUS).

5.5 Batch Files with Replacable Parameters
There may be times when you want to create a program and run
it with different sets of data. The data may be stored in
various MS-DOS files.
When used in MS-DOS commands, a parameter is an option that
you define. With MS-DOS, you can create a batch (.BAT) file
with dummy (replaceable) parameters. These parameters, named
%0-%9, can be replaced by values supplied when the batch file
executes .
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For example, when you type the command line:
copy con newfile.bat
The next lines you type are copied from the console to a file
named NEWFILE.BAT on the default drive:
del %3.doc
copy %l.doc + %2.doc %3.doc
print %3.doc
Now, press <CTRL-Z> and then
responds with this message:

press

the

<RET>

key.

MS-DOS

1 File(s) copied
A>_
The file NEWFILE.BAT, which consists of three commands, now
resides in the default drive.
The dummy parameters %1 and %2 are replaced sequentially by
the parameters you supply when you execute the file. If you
use the dummy parameter %0, it is always replaced by the drive
name, if specified, and the filename of the batch file (for
example, NEWFILE).
Up to 10 dummy parameters (%0-%9) can be specified. Refer to
the MS-DOS SHIFT command if you want to specify more than 10
parameters .
If you use the percent sign as part of a filename within a
batch file, you must type it twice. For example, to specify
the file ABC%.EXE, you must type it as ABC%%.EXE in the batch
file.
To execute the batch file NEWFILE.BAT and to specify the
parameters that will replace the dummy parameters, you must
enter the batch filename (without its extension) followed by
the parameters you want MS-DOS to substitute for %1, %2, and
%3.
Remember that the file NEWFILE.BAT consists of 3 lines:
del %3.doc
copy %l.doc + %2.doc %3.doc
print %3.doc
To execute the NEWFILE batch process, type
newfile a:memol b:memo2 b:bigfile
and press <RET>. A:MEMO1 is substituted for
%2, and B:BIGFILE for %3.
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The result is the same as if you had typed each of the
commands in NEWFILE with their parameters, as follows:
del b:bigfile <RET>
copy a:memol + b:memo2 b:bigfile <RET>
print b:bigfile <RET>
The following chart shows how
above parameters:

MS-DOS

replaces

each

of

BATCH
FILENAME

PARAMETERl
(%1)

PARAMETER2
( %2 )

PARAMETERS
( %3 )

newfile

memol.doc

b:memo2.doc

b:bigfile

the

Remember that if you specify the dummy parameter %0 in your
batch file, it is always replaced by the drive name (if
specified) and the filename of the batch file. If you do not
need to refer to the batch file, start your dummy parameters
at number %1.
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6.1

Command Information

You should keep the following points in mind as you format MSDOS commands :
1.

Read the section titled "Notational Conventions" in
Chapter 1 carefully. Make sure that you understand the
meaning of command and statement notation.

2.

You can type commands in any combination of uppercase or
lowercase letters; MS-DOS changes them to uppercase
letters.

3.

For some commands, the syntax is too long to fit onto one
line, so it is split into two (or more) lines. You,
however, must give the command on one line.

4.

You must include all punctuation where shown (with the
exception of square brackets and angle brackets), such as
commas, equal signs, question marks, colons, or slashes.

5.

Unlike previous versions of MS-DOS, you can specify a
pathname to run a specific command or program. For
example, if you move the ASSIGN program to a directory
named \BIN, you can type:
\bin\assign c=e

6.

6.2

Many commands manipulate "strings" of text. A string is a
group of characters; it can include letters, numbers,
spaces,
and all other characters. Searching for a
particular word in a file is a common use of a string.

Restrictions

Some of the MS-DOS
network .

commands

These are commands that
shared or remote device):

do
do

not
not

work

over

a

computer

work over a network (on a
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FORMAT
LABEL
RECOVER

SAFETY
SUBST
SYS

Reference Summary of Commands

The following MS-DOS and Nokia commands are described in this
chapter. Note that synonyms for commands are in parentheses,
The list includes both internal and external commands, and
commands used in batch files.
ACLOAD

Loads attribute conversions from a file created with
the ACDEF utility.

APPEND

Sets a search path for data files.

ASSIGN

Assigns a drive letter to a different drive.

ATTRIB

Sets or displays the attributes of a file.

BACKUP

Backs up files from a fixed disk.

BREAK

Sets Control-C check.

CHDIR

Changes directories; prints working directory (CD).

CHKDSK

Scans the directory of the default or designated
drive and checks for consistency.

CHMOD

Redefines file attributes.

CLS

Clears the screen.

COMMAND

Processes internal MS-DOS commands.

COPY

Copies the file(s) specified.

CTTY

Changes the console TTY.

DATE

Displays and sets the date.

DEL

Deletes the file(s) specified (ERASE).

DIR

Lists requested directory entries.

DISKCOMP

Compares disks.

DISKCOPY

Makes a copy of a diskette.
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ECHO

Turns batch
setting.

EXE2BIN

Converts executable files to binary format.

EXIT

Exits command
level.

FIND

Searches for a constant string of text.

FONTLOAD

Loads a font file.

FOR

Batch command extension.

FORMAT

Formats a diskette to receive MS-DOS files.

GOTO

Batch command extension.

GRAFTABL

Loads a table of graphics characters.

GRAFTBNO

Danish/Norwegian version of GRAFTTABL.

GRAPHICS

Prepares MS-DOS for printing graphics.

HGC

Prepares the Nokia
Hercules software.

IF

Batch command extension.

JOIN

Joins a disk drive to a pathname.

KEYBxx

Replaces resident U.S.
keyboard
keyboard in the Base mode.

KEYLOAD

Loads console
into memory.

KEYREAD

Loads console definitions from a user-defined file
into memory. This command can be used only inside an
application program.

KEYSxxx

Loads a national character set in the Nokia PC mode.

LABEL

Labels disks.

LINLOAD

Loads communications line
defined file into memory.

MKDIR

Makes a directory (MD).

MODE

Modifies screen, communications
port parameters.

MODESET

Sets operating mode.

file

echo

processor

feature on/off or displays

and

returns

to

previous

monochrome display adapter for

with

another

definitions from a user-defined file
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MORE

Displays output one screen at a time.

PATH

Sets a command search path.

PAUSE

Pauses for input in a batch file.

PRINT

Prints files.

PROMPT

Assigns a default prompt.

RECOVER

Recovers a bad disk or file.

REM

Displays a comment in a batch file (REMARK).

REN

Renames first file as second file (RENAME).

REPLACE

Replaces previous versions of files.

RESTORE

Restores backed up files.

RMDIR

Removes a directory ( RD ).

SAFETY

Prepares a fixed disk for transportation.

SET

Sets one string value to another in the environment,
or displays the environment.

SHIFT

Increases the
batch process.

SOFTLOAD

Loads softkey definitions from a
into memory.

SOFTREAD

Loads softkey definitions from a user-defined file
into memory. This command can be used only inside an
application program.

SORT

Sorts data forward or backward.

SUBST

Substitutes a string for a pathname.

SYS

Transfers MS-DOS system files from one
specified drive.

TIME

Displays and sets the time.

TREE

Displays directory and file names.

TYPE

Displays the contents of a file.

VER

Prints MS-DOS version number.

VERIFY

Verifies all writes to a disk.

number

of replaceable parameters in
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VOL

Displays the volume ID.

XCOPY

Copies files and subdirectories.

XMODE

Modifies parameters of the current operating mode
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6.4 Commands in Alphabetical Order
NAME

TYPE

Acload

External

PURPOSE

ACLOAD
is a Nokia command for loading a new
attribute conversion file into memory. Conversion
files can be created with the ACDEF utility. In
order to use ACLOAD, you need the color display
unit .

SYNTAX

acload <filespec>

COMMENTS

There is an attribute conversion file on the MS-DOS
diskette under the name of NOKIA.ATT. This file can
be loaded with the ACLOAD utility. You should not
modify the NOKIA.ATT file. If you change
the
contents
of the permanent attribute conversion
definitions in NKEYB.SYS, you can always restore the
original contents by rereading the NOKIA. ATT file
with the ACDEF utility and saving it permanently.

MESSAGES

There are six possible error messages:
File name expected
File not found
File read error
Illegal file format
Not correct version of NKEYB.SYS
NKEYB.SYS must be installed in file CONFIG.SYS
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NAME

TYPE

append

External

PURPOSE

Sets a search path for data files.

SYNTAX

append [<drive:>] [<path>] {;[<drive:>] [<path>]}

COMMENTS

The <path> parameter specifies the
MS-DOS searches for a data file.

directory

that

You can specify more than one path to search by
separating each path with a semicolon ( ; ).
If you use the APPEND command with no options, MSDOS displays the current data path. If you use the
command :
append ;
MS-DOS sets the NUL data path. This means that MSDOS searches only the working directory for data
files .
APPEND searches the data path for all
files,
regardless of their file extensions, only with the
following MS-DOS system calls:
CODE
OFH
23H
3DH

FUNCTION
Open File ( FCB )
Get File Size
Open Handle

You can use the APPEND command
locate remote data files.

on

a

network

to

If you are using both the MS-DOS ASSIGN and APPEND
commands, you must type the APPEND command before
ASSIGN.
EXAMPLE

Suppose you want to access data files in a directory
called LETTERS on drive B, and in a directory called
REPORTS on drive A. To do this, use the command:
append b:letters;a: reports
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NAME

TYPE

Assign

External
PURPOSE

Assigns a drive letter to a different drive.

SYNTAX

assign {x[=]y}

COMMENTS

The equal sign ( = ) is optional.
x is the drive
currently sent.

to

which

reads

y is the drive to which you want
sent .

and

reads

writes are
and

writes

You do not have to type the colon after the drive
letters x and y.
To reset all drives
assignments, type:

back

to

their

original

assign
and press the <RET> key.
The
ASSIGN comand allows you to perform disk
operations on drives other than A and B for programs
that only use those two drives. The command
assign a=c b=c
enables you to use drives other than A and B, such
as a fixed disk (C). All references to drives A and
B now go to drive C.
You should not use the ASSIGN command with the
BACKUP or PRINT commands or during normal use of MSDOS. This is because the ASSIGN command hides the
true device type from commands that require actual
drive information. The DISKCOPY program ignores any
drive reassignments. Do no use the FORMAT command on
an assigned drive.
MESSAGES

Incorrect parameter
One of the options you specified is wrong.
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NAME

TYPE

attrib

External

PURPOSE

Sets or resets the read-only and archive attributes
of a file; displays the attributes of a file.

SYNTAX

attrib [+r|-r] [+a|-a] <filespec>

COMMENTS

+R sets the read-only attribute of a file.
-R disables read-only mode.
+A sets the archive attribute of a file.
-A clears the archive attribute of a file.
<filespec> specifies the file you want to reference.
If an application opens a file with read and write
permission, ATTRIB forces read-only mode to allow
file sharing over a network.
The BACKUP, RESTORE, and XCOPY commands use the
archive
attribute
to
control
a
selective
BACKUP/RESTORE/XCOPY
on
files
that have been
modified. You can use the +A and -A options to
select files that you want to back up with the
BACKUP /M switch or copy with the XCOPY /M switch.
To display the attribute of a specific file, type:
attrib \mine\myfile.doc
and press the <RET> key.
The wildcard characters *.* can be used to print the
attributes of all files on a specific drive.

EXAMPLE

The following example
MYFILE.TXT read-only:

makes

attrib +r myfile.txt
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NAME

TYPE

Backup

External
PURPOSE

Backs up one or more files from one disk to another.

SYNTAX

backup <drive:> [<path>] <drive:> [/s] [/m] [/a]
[/d:<date>] [/t:<time>] [/L: <filename>]

COMMENTS

The BACKUP command can back up files on disks of
different media. For example, you can back up files
from:
Fixed disk to diskette
Diskette to diskette
BACKUP backs up files from one disk to another, even
if the disks have a different number of sides or
sectors .
The first option that you specify is <drive:>, the
drive that contains the files that you want to back
up. The second <drive:> is the backup disk drive.
Unless otherwise specified, the old files on a
backup disk are erased before new files are added to
it .
If the target drive is a diskette, BACKUP places the
backed up files in the root directory. If the target
drive is a fixed disk, BACKUP places the backed up
files in a subdirectory called BACKUP. You must
format new disks before BACKUP can use them.
You can use the following switches with BACKUP:
/s

Back up subdirectories also.

/m

Back up only those files
since the last backup.

/a

Add the files to be backed up to those already
on the backup disk. Do not erase old files on
the backup disk.

/d

Back
up only those files that were
modified at or after a certain date.
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/t

Back up only those files that were
modified at or after a certain time.

last

/L

Make a backup log entry in the specified file.
If you do not give a filename, BACKUP places
the entries in a file called BACKUP.LOG in the
root directory of the files being backed up.
The first line in each entry contains: [date
time] where date and time are the backup dates
and times. Each subsequent line in an entry
corresponds to one of the files that you backed
up. These lines consist of the filename and the
number of the diskette that contains the file.
You can use this information when you need to
restore a particular file from a diskette. If
the backup log already exists, BACKUP appends
the entry to the end of the file.
Backup creates a partial copy of BACKUP.LOG to
the backup diskette. The complete copy is on
the disk that was backed up. The RESTORE
command destroys the original BACKUP.LOG. If
you need it, make a copy of it to another
directory before running RESTORE.

Backup displays the name of each file as it is
backed up. You should label and number each backup
disk consecutively to help you restore the files
properly with the RESTORE command.
If you are sharing files, you can
files that you have access to.

backup

only

the

You should not use the BACKUP command if the drive
you are backing up has been assigned, joined, or
substituted. If you do, you may not be able to
restore the files with the RESTORE command.
The BACKUP program returns the following
codes :
0
1
2
3
4

error level

Normal completion
No files were found to back up
Some files not backed up due to
sharing conflicts
Terminated by user
Terminated due to error

You can use the batch processing IF command to
perform error processing based on the errorlevel
returned by BACKUP.
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NAME

„

type

i

Break

Internal

PURPOSE

Sets Control-C check.

SYNTAX

break [ON | OFF]

COMMENTS

Depending on the program you are running, Control-C
may be used to stop an activity (for example, to
stop sorting a file). Normally, MS-DOS checks to see
if Control-C has been typed while it is reading from
the keyboard, writing to the screen, or to a
printer.
Setting BREAK to ON allows Control-C
checking to be extended to other functions such as
disk reads and writes.
To check for Control-C during screen, keyboard, and
printer reads and writes only, set BREAK to OFF.
To find out how BREAK is currently set, type:
break
and press the <RET> key.
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NAME

TYPE

Chdir

Internal
SYNONYM

cd

PURPOSE

Changes directory to
working directory.

SYNTAX

chdir [<drive:>] [<path>]

COMMENTS

If your working directory is \BIN\USER\ JOE and you
want to change your path to another directory ( such
as \BIN\USER\JOE\FORMS), type:

a

different

path;

displays

cd \bin\user\joe\forms
and press the <RET> key.
MS-DOS
will put you in the new directory. A
shorthand notation for the CD command is also
available:
cd . .
This command always puts you in the parent directory
of your working directory.
CD used without a pathname displays your working
directory.
If
your
working
directory
is
\BIN\USER\ JOE on drive B, and you type:
cd
then press the <RET> key, MS-DOS displays:
b:\bin\user\ joe
Using the CD command in this way is useful when you
need to know the name of your working directory.
The command:
cd b:
displays the working directory on drive B.
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Chkdsk

E t T

PURPOSE

S c a n s the d i s k i n the s p e c i f i e d
drive and c h e c k s
it
for
errors.
This
command does
not
work
over a
network on a s h a r e d or remote d e v i c e .

SYNTAX

chkdsk

[<drive:>]

[<path>]

[<filename>]

E/f]

[/v]

COMMENTS CHKDSK s h o u l d be run o c c a s i o n a l l y
on
each
disk
to
check
for
errors.
I f any e r r o r s
are found, CHKDSK
displays
the appropriate
error
messages,
if
any,
f o l l o w e d by a s t a t u s
report.
Here is a sample status
report
not have d e f e c t i v e
spots:
Volume DOSDISK
362496
38912

which

does

bytes total disk space
bytes in 2 hidden files

1024

bytes in 2 directories
bytes in 42 user files

524288
487248

a disk

created Jan 12, 1986 3:21p

282624
39936

for

bytes available on disk
bytes total memory
bytes free

CHKDSK d o e s
not
correct
any errors
found i n your
directory
u n l e s s you s p e c i f y
the / F ( f i x ) s w i t c h .
If
you s p e c i f y
the / V s w i t c h ,
CHKDSK d i s p l a y s
messages
while it is running.
I f you type a f i l e n a m e a f t e r CHKDSK, MS-DOS d i s p l a y s
a
status
report
for the d i s k and for the i n d i v i d u a l
file.
If
the
disk
displayed.

is

defective,
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Errors found. F parameter not specified.
Corrections will not be written to disk.
B:\LOADER. ASM
Allocation error, size adjusted.
7 lost clusters found in 1 chains.
Convert lost chains to files (Y/N)?

If you did not specify the /F switch originally,
CHKDSK will prompt you with a question
about
converting lost chains to files. Answer <Y> for Yes.
You will then see a report:
B:\LOADER.ASM
Is cross linked on cluster 402
B:\L0ADER.0BJ
Is cross linked on cluster 402
729088 bytes total disk space
1024 bytes in 1 directories
561152 bytes in 35 user files
7168 bytes would be in
1 recovered files
159744 bytes available on disk
786432 bytes total memory
651776 bytes free

You can redirect the output from CHKDSK to a file or
printer if you want to save the status report for
future use. Simply type:
chkdsk a: > filename
The report is sent to the specified filename. Do not
use the /F switch if you redirect CHKDSK output.
MESSAGES

CHKDSK may display the following messages:
(.)(..)

does not exist

This is an informational message from CHKDSK.
This message indicates that either the ". " or
the
directory entry is invalid.
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(filename) contains non-contiguous blocks
The file or files you named
contiguously on the disk.

are

not

written

All specified file(s) are contiguous.
The file or files you named are all written
sequentially on disk.
The following errors are corrected automatically
you specify the /F switch:

if

Allocation error, size adjusted
An invalid cluster number was found in the FAT.
The file was truncated at the end of the last
valid cluster.
Entry has a bad attribute (or size or link)
This message may be preceded
periods
to indicate which
invalid. If you have specified
CHKDSK attempts to correct the

by one or two
subdirectory is
the /F switch,
error.

Errors found, F parameter not specified
Corrections will not be written to disk
You must specify the /F switch if you want the
errors corrected by CHKDSK.
First cluster number is invalid
Entry truncated
The file directory entry contains an invalid
pointer to the data area. If you specified the
/F switch, the file is truncated to a zerolength file.
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X lost clusters found in y chains
Convert lost chains to files (Y/N)?
If you respond <Y> to this prompt, and if you
specified the /F switch, CHKDSK creates a file
in the root directory for you to resolve this
problem (files
created by CHKDSK are named
FILEnnnn. CHK ). If you did not specify the /F
switch, CHKDSK does nothing.
If you respond <N> to this prompt and
specified the /F switch, CHKDSK displays:

have

X bytes disk space freed
If you respond N to this prompt and have not
specified the /F switch, CHKDSK displays:
X bytes disk space would be freed
MS-DOS cannot correct the following errors returned
by CHKDSK, even if you specified the /F switch. You
must take action to correct the situation:
(filename) is cross-linked on cluster
Make a copy of the file you want to keep, and
then delete both files that are cross-linked on
the same cluster.
Cannot Chdir to (filename)
Tree past this point not processed
CHKDSK is traveling the tree structure of the
directory and is unable to proceed to the
specified directory. All subdirectories and
files under this directory are not verified.
Cannot Chdir to root
Processing cannot continue
CHKDSK is traveling the tree structure of the
directory and is unable to return to the root
directory. CHKDSK is not able to continue
checking the remaining subdirectories to the
root. Try to restart MS-DOS. If this error
persists, the disk is unusable.
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Cannot

recover

. entry,

processing

The ”. " entry (working
Cannot

recover

directory)

is defective.

. . entry

The ". . " (parent
Directory

continued

is totally

directory)
empty,

entry

is defective.

no . or . .

The
specified
directory
does
not
contain
references
to working and parent
directories.
Delete the specified directory and recreate it.
Disk

error

reading

FAT

One
of your
File
Allocation
Tables
has
a
defective sector in it. MS-DOS
will
automatically
use
the other FAT. It is a good idea to
copy all your files onto another disk.
Disk

error

writing

FAT

One
of your
File
Allocation
defective
sector
in it. MS-DOS
cally use the other FAT. It is a
copy all your files onto another
Incorrect

Tables
has
a
will automatigood
idea
to
disk.

DOS version

You
cannot
before 3.0.

run

CHKDSK

on versions

of MS-DOS

Insufficient
memory
Processing
cannot continue
There is not enough memory in your machine
for
CHKDSK
to process
this disk. You must obtain
more memory to run CHKDSK.
Insufficient
Erase files

room in root directory
in root and repeat CHKDSK

CHKDSK cannot run until you delete files in the
root directory.
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Invalid drive specification
Specify a valid drive.
Invalid parameter
One of the switches that you have specified
wrong.

is

Invalid sub-directory entry
The subdirectory that you have specified either
does not exist or is invalid. Check to see that
you
have
entered
the
subdirectory name
correctly.
Invalid working directory
Processing cannot continue
Your disk is bad. Replace the disk
copy from your backup system disk.

or

make

a

Probable non-DOS disk
Continue (Y/N)?
The disk you are using is a non-DOS disk. You
must indicate whether or not you want CHKDSK to
continue processing. This error message usually
means that the File Allocation Table (FAT) is
bad.
Unrecoverable error in directory
Convert directory to file (Y/N)?
If you respond <Y> to this prompt, CHKDSK
converts the bad directory into a file. You can
then delete it.
If you respond <N> to this prompt, you may not
be able to write to or read from the bad
directory.
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TYPE

Chmod

External
PURPOSE

Displays and changes file attributes

SYNTAX

chmod [<drive:>] <path> [<filename>]
[+I-S] [+|-r] [+|-h] [+|-a]

COMMENTS

Parameters:
[<drive:>] <path> [<filename>]
The name of the file or directory
attributes are changed or displayed.

whose

s

file. These are MS-DOS files that
System
connect the microprocessor and peripherals into
a working unit.

r

Read-only file. These files can
they cannot be written to.

h

Hidden file. These
directory listings.

a

Archive file. An archived file has not been
backed up by MS-DOS. The attribute is set each
time a file is created or modified.

files

be

read,

but

are not visible in

Use a plus sign ( + ) to set an attribute. Use a minus
sign ( - ) to clear an attribute. If you enter an
attribute letter without either sign, MS-DOS assumes
that a ( + ) has been entered. However, the attributes
must be separated with a space.
You can display current attributes by entering a
filename without attributes.
If you enter the command incorrectly, CHMOD displays
the command options and instructions on how to use
the command.
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EXAMPLES

This command
chmod a:*.*
displays the attributes for the files in the current
directory on drive A.
chmod b: \path\*. dat
The second example displays the attributes for the
files with an extension of .DAT in subdirectory
\PATH.
To set the Hidden and Read-only attributes for a
file named MYFILE.EXE in the current directory, type
chmod myfile.exe +h +r
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Cis

Internal

PURPOSE

Clears the terminal screen.

SYNTAX

cis

COMMENTS

The CLS command causes MS-DOS to send the ANSI
escape sequence ESC[2J (which clears your screen) to
your console.
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NAME

TYPE

Command

External

PURPOSE

Starts the command processor.

SYNTAX

command [<drive:> <path>] [<cttydev>] E/p]
[/e:<nnnnn>] [/c <string>]

COMMENTS

This command starts a new command processor (the MSDOS program that contains all internal commands).
The command processor is loaded into memory in two
parts: the transient part and the resident part.
Some application programs write over the transient
part
of COMMAND.COM when they run. When this
happens, the resident part of the command processor
looks for the COMMAND.COM file on disk so it can
reload the transient part.
The <drive: ><path>
options
tell
the
command
processor where to look for the COMMAND.COM file if
it needs to reload the transient part into memory.
<cttydev> allows you to specify a different device
(such
as AUX) for input and output. See the CTTY
command in this chapter for more information.
The /E switch specifies the environment size, where
<nnnnn> is the size in bytes. The size may range
between 128 and 32768 bytes. The default value is
128 bytes.
If <nnnnn> is less than 128 bytes, MS-DOS defaults
to 128 bytes and gives the message:
Invalid environment size specified
If <nnnnn> is greater than 32768 bytes, MS-DOS gives
the same message, but defaults to 32768 bytes.
The /P switch tells COMMAND.COM not to exit
higher level.

to

any

The /C switch, if used, should be the last switch in
the command. It tells the command processor to
execute the command or commands
specified
by
<string> and then return.
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EXAMPLE

This example
command / c chkdsk b:
tells the command processor to:
1.

Start a new command processor under the current
program.

2.

Run the command "chkdsk b:".

3.

Return to the first command processor.
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TYPE

NAME

copy

Internal

PURPOSE

Copies one or more files to another disk. If you
prefer, you can give the copies different names.
This command also copies files on the same disk and
appends files.

SYNTAX

copy <filespec> [/a] [/b] [<drive:>] [<path>]
[<filename>] [/a] /b] [/v] (to copy)
copy <filespec> {+ <filespec>} [/a] [/b]
[<filespec>] [/a] [/b] (to append)

COMMENTS

To copy files:
If the source and target files are both in the
working directory, you may use filenames without the
path.
If the second pathname is not given, the copy will
be on the default drive and will have the same name
as the original file (first pathname). If the first
pathname is on the default drive and if you do not
specify the second pathname, the COPY command will
quit. (Copying files to themselves is not allowed.)
MS-DOS will display the error message:
File cannot be copied onto itself
0 Filets) copied

The second option may take three forms:
1.

If the second option is a drive name only, the
original file is copied with the original
filename to the designated drive. (For example,
"copy memo.doc b:" will make a copy on drive B
named MEMO.DOC. )

2.

If the second option is a filename only, the
original file is copied to a file on the
default drive with the filename specified. (For
example, "copy memo.doc letter.doc" will make a
copy of MEMO.DOC, name it LETTER.DOC, and place
it on the default drive. )
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3.

If the second option includes a drive name, the
original file is copied to a file on the drive
specified.
(For
example,
"copy
memo.doc
b:memo.doc" will make a copy of memo.doc on the
default drive, name the copy MEMO.DOC, and
place the copy on the diskette in drive B. )

The /V switch causes MS-DOS to verify that the
sectors written on the target disk are recorded
properly. Although there are rarely recording errors
when you run COPY, you can verify that critical data
has been correctly recorded. This option causes the
COPY command to run more slowly because MS-DOS must
check each entry recorded on the disk. An error is
displayed if a write is not verified.
The /A and /B switches mean that the files being
processed are ASCII or binary files. Each switch
applies to the filename preceding it, and to all
remaining filenames in the command, until another /A
or /B is encountered.
The following
switches:

discussion

applies to the /A and /B

When used with a source filename:
/a

Causes the file to be treated as an ASCII
(text) file. Data in the file is copied up to
but not including the first end-of-file mark
(in EDLIN, this is Control-Z). The remainder of
the file is not copied.

/b

Causes the entire file to be copied, including
any end-of-file mark.

Examples :
copy memo.txt /a letter.txt
copy report. asm /b report2.asm
When used with a destination filename:
/a

Causes an end-of-file character to be added
the last character of the file.

/b

Causes no end-of-file character to be added.

as

When you are appending files, the default switch is
always /A.
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Examples:
copy memo.txt letter.txt /a
copy report.asm report2.asm /b
To append files:
The COPY command also allows you to append files.
Simply list any number of files as options to COPY,
separated by +, then specify a target file to send
the combined files to.
For example:
copy intro.rpt + body.rpt + b:sum.rpt report
This command combines
files
named
INTRO. RPT,
BODY.RPT, and SUM. RPT (on drive B ) and places them
in the file on the default drive called REPORT.
To combine several files using
file, you could type:

wildcards

into

one

copy *.lst combin.prn
This
command takes
extension of . LST and
named COMBIN.PRN.

all files with a filename
combines them into a file

In the following example, for each file found
matching *.LST, that file is combined with the
corresponding .REF file. The result is a file with
the same filename but with the extension .PRN. Thus,
FILE1.LST will be combined with FILE1.REF to form
FILE1.PRN;
then
XYZ.LST with XYZ . REF to form
XYZ.PRN; and so on.
copy *.lst + *.ref *.prn
The following COPY command combines all
files
matching *.LST, then all files matching *.REF, into
one file named COMBIN.PRN:
copy *.lst + *.ref combin.prn
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Do not try to append files where one of the source
filenames has the same extension as the target. For
example, the following command is an error if
ALL.LST already exists:
copy *.lst all. 1st
The error would not be detected, however, until
ALL.LST is appended. At this point ALL.LST could
have already been destroyed.
COPY compares the filename of the input file with
the filename of the target. If they are the same,
that one input file is skipped, and the error
message "Content of destination lost before copy" is
printed. Further joining proceeds normally. This
allows "summing" files, as in this example:
copy all. 1st + *.lst
This command appends all *.LST files, except ALL.LST
itself, to ALL.LST.
MESSAGES

Cannot do binary reads from a device
The COPY cannot be done in binary mode when you
are copying from a device. Remove the /B switch
or specify an ASCII copy with the /A switch.
Content of destination lost before copy
A file to be used as a source file has been
overwritten prior to completion of the copy.
Example:
copy x + y y
which destroys Y before it can be copied.
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NAME

TYPE

Ctty

Internal

PURPOSE

Allows you to change the device from which you issue
commands.
(In
this
command, the letters tty
represent the console; that is, your keyboard. )

SYNTAX

ctty <device >

COMMENTS

The <device > is the device from which you are giving
commands to MS-DOS. This command is useful if you
want to change the device on which you are working.
The command
ctty aux
moves all command I/O ( input/output ) from
the
current device (the console) to an AUX port such as
another terminal. The command
ctty con
moves I/O back to the console.
There are many programs that do not use MS-DOS for
input, output, or both. These programs do input
directly to the hardware on your computer. The CTTY
command will have no effect on these programs. CTTY
will only affect programs that use MS-DOS.
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NAME

TYPE

Date
Internal
PURPOSE

Enter or change the date known to the system. This
date will be recorded in the directory for any files
you create or change.
You can change the date from your terminal or from a
batch file. (MS-DOS does not display a prompt for
the date if you use an AUTOEXEC.BAT file, so you may
want to include a DATE command in that file. )

SYNTAX

date [ <dd>-<mm>-<yy>]

COMMENTS

If you type:
date
DATE responds with the message:

Current date is (weekday) (dd)-(mm)-(yy)
Enter new date (dd-mm-yy):

Press the <RET> key if you do not want to change the
date shown.
You can also type a particular date after
command, as in:

the

DATE

date 3-9-86
In this case, the "Enter new date:" prompt does not
appear after you have pressed <RET>.
Use only numbers when you
numbers are:

type

the

date;

allowed

<dd> = 1-31
<mm> = 1-12
<yy> = 80-99 (or 1980-2099)
The date, month, and year entries may be separated
by hyphens ( - ) or slashes (/). MS-DOS is programmed
to change months and years correctly, whether the
month has 31, 30, 29, or 28 days. MS-DOS handles
leap years, too.
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It is
possible
to change
the dd-mm-yy format in
which the date is displayed and entered. The COUNTRY
command in the CONFIG.SYS file allows you to change
the date format to mm-dd-yy, for example.
MESSAGES

Invalid date
Enter new date (dd-mm-yy):
If the
numbers
or separators are not valid,
DATE displays this message. Enter a valid date.
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TYPE

Del

Internal

SYNONYM

Erase

PURPOSE

Deletes all files
specification.

SYNTAX

del <filespec>

COMMENTS

If the pathname is *.*, the prompt "Are you sure?"
appears. If a <Y> is typed as a response, then all
files in the directory are deleted.

with
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NAME

TYPE

Dir

Internal

PURPOSE

Lists the files in a directory.

SYNTAX

dir [<drive:>] [<path>] [<filename>] [/p] [/w]

COMMENTS

If you just type DIR, all directory entries on the
default drive are listed. If you include a drive
name, such as "dir b:", all entries on the disk in
the specified drive are listed. If only a filename
is entered with no extension ("dir filename"), then
all files with the designated filename on the disk
in the default drive are listed. When you type a
filename with a drive letter (for
example, "dir
b:filename. ext" ),
all
files with the filename
specified on the disk in the drive specified are
displayed. In all cases, files are listed with their
size in bytes and with the time and date of their
last modification. The wildcards ? and * (question
mark and asterisk) may be used in the filename
option. Note that the following DIR commands are
equivalent:
COMMAND

EQUIVALENT

dir
dir filename
dir .ext

dir
dir
dir

* .*
filename.*
*.ext

Two switches may be used with DIR. The /P switch
selects Page Mode. With /P, display of the directory
pauses after the screen is filled. To resume display
of output, press any key.
The /W switch selects wide display. With /W, only
filenames
are
displayed,
without
other file
information. Files are displayed five per line.
Note that if the COUNTRY command in the CONFIG.SYS
file is set to a country other than the U.S., the
directory date and time formats will differ.
The DIR command cannot list the directory if you
specify a pathname of more than 64 characters
(including the drive name). Therefore, you may need
to change directories if you want to list files in
deep subdirectories.
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NAME

TYPE

Diskcomp

External
PURPOSE

Compares the contents of the disk in the source
drive to the disk in the target drive.

SYNTAX

diskcomp [<drive:>] [/I] L/8]

COMMENTS

The first <drive:> option specifies the drive that
contains the source disk, and the second <drive:>
option specifies the drive that contains the target
disk.
If you specify only one drive, DISKCOMP uses the
default drive as the target drive. If you specify
the same drive as the source and target, DISKCOMP
does a comparison using one drive, and prompts you
to insert the disks as appropriate.
The /I switch causes DISKCOMP to compare just the
first side of the disk, even if the disks and drives
that you are using are double-sided.
The /8 switch causes DISKCOMP to compare just the
first 8 sectors per track, even if the disks contain
9 or 15 sectors per track.
DISKCOMP performs a track-by-track comparison of the
disks. It automatically determines the number of
sides and sectors per track based on the format of
the source disk. If the target disk is not the same
type as the disk in the source drive, DISKCOMP
displays the message:
Drive types (double, single-sided) or
diskette types not compatible

If all of the tracks are the same, DISKCOMP displays
the message:
Diskettes compare OK

If the tracks are not the same, DISKCOMP displays a
"Compare error" message that includes the track and
side number where it found the mismatch.
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When DISKCOMP completes the comparison, it prompts:
Compare more diskettes (Y/N)?

If you type <Y>, DISKCOMP prompts you to insert the
proper disks and does the next comparison. If you
type <N>, DISKCOMP ends. If you end DISKCOMP and if
the disk in the default drive does not contain MSDOS, DISKCOMP prompts you:
Insert disk with COMMAND.COM in drive A
and strike any key when ready

You cannot use DISKCOMP with assigned, joined, or
substituted drives. DISKCOMP does not work
on
network drives. If you attempt to use the DISKCOMP
command with these types of
drives,
DISKCOMP
displays an error message.
If you are comparing a disk with a backup disk that
you made with the COPY command, DISKCOMP may give
the "Compare error" message, even if the files on
the disks are identical. This is because the COPY
command duplicates the information, but it doesn’t
necessarily place the information in the
same
location on the target disk. In this case, you
should use the FC utility to compare individual
files on the disk.
When correctly written programs exit back to DOS,
they return an error code: 0 if no error occurred,
or a value greater than zero if there was a problem.
This error code can be tested in batch files, and it
allows batch programmers to "branch" to an errorhandling routine in the batch file.
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The
DISKCOMP
command
errorlevel codes:
0
1
2
3
4

MESSAGES

returns

the

ASC/AWS

following

Compared OK
The disks compared exactly.
Did not compare
The disks were not the same.
Control-C error
The user terminated with Control -C.
Hard error
An unrecoverable
read or write error
occurred--did
not compare.
Initialization
error
There is not enough memory- -invalid
drives or command line syntax.

Cannot DISKCOMP
a network drive

to or from

One
of the
drives
network device.

that

you

specified

is a

Cannot DISKCOMP to or from
an ASSIGNed or SUBSTed drive
One of the drives
that you created
command .
Compare

another

that you specified
using
the
ASSIGN

diskette

(Y/N)?

After comparing the disks,
want
to compare
another
Yes) or <N> (for No).
Compare error on
side <NNN>, track
DISKCOMP
Compare

is a drive
or SUBST

DISKCOMP asks if you
disk. Press <Y> (for

<nnn>

found

an error

on side NNN, track nnn.

OK

DISKCOMP displays
identical .

this
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Compare process ended
DISKCOMP displays this message if a fatal error
occured during the comparison.
Comparing ( tt ) tracks
(xx) sectors per track, ( y ) side(s)
This message gives the format (of the first
disk) that DISKCOMP is using to perform the
comparison.
DEVICE Support Not Present
The disk drive does
device control.

not

support

MS-DOS

3.2

Do not specify filename(s)
Command format: DISKCOMP d: d:[/l] [/8]
You specified an incorrect switch or gave a
filename in addition to a drive name.
Drive (x:) not ready
Make sure a diskette is inserted into
the drive and the door is closed
You have not inserted a disk into the specified
disk drive.
Drive types or diskette types
not compatible
You cannot compare a single-sided disk with a
double-sided disk, or a high-density disk with
a low-density disk. You should use FC to
compare the files on the disks. You cannot
compare a 3 1/2" diskette with a 720K 5 1/4"
diskette either.
FIRST diskette bad or incompatible
DISKCOMP cannot determine the
disk that you want to compare.
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Incorrect DOS version
You must use the correct version of MS-DOS with
this command.
Insert FIRST diskette in drive (x: )
Press any key when ready . . .
DISKCOMP displays this message to prompt you to
insert the first disk into the specified drive.
Insert SECOND diskette in drive (x: )
Press any key when ready . . .
DISKCOMP displays this message to prompt you to
insert the second disk into the specified
drive.
Insufficient memory
There is not enough memory available to perform
the comparison.
Invalid drive specification
You specified an drive
doesn't exist.

that

is

incorrect

or

Invalid parameter
You specifed a parameter that is incorrect or
doesn't exist.
SECOND diskette bad or incompatible
The second disk does not contain the same
format as the first disk, or DISKCOMP does not
recognize the format of the second disk.
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Specified drive does not exist
or is non-removable
You must specify the name of a valid diskette
drive. DISKCOMP cannot compare fixed disks.
Unrecoverable read error on drive (x: )
DISKCOMP could not read the disk.
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NAME

TYPE

Diskcopy

External

PURPOSE

Copies the contents of the diskette in the source
drive to the diskette in the target drive. This
command cannot be used over a network on a shared or
remote device.

SYNTAX

diskcopy [<drive:>] [<drive:>]

COMMENTS

The first option you specify is the source drive.
The second option is the target drive.
If the disk in the target drive is unformatted,
DISKCOPY formats it with the same format that is on
the source disk.
You can specify the same drives or you may specify
different drives. If the drives are the same, a
single-drive copy operation is performed. You are
prompted to insert the diskettes at the appropriate
times. DISKCOPY waits for you to press any key
before continuing.
After copying, DISKCOPY prompts:
Copy complete
Copy another (Y/N)?

If you press <Y>, MS-DOS will prompt you to insert
source and target diskettes, and the next copy is
performed on the same drives that you originally
specified. To end the DISKCOPY process, press <N>.
If you omit both options, a single-drive copy
operation is performed on the default drive. If you
omit the second option, the default drive is used as
the target drive.
Both diskettes must have the same number of physical
sectors and those sectors must be the same size.
Both diskettes must be the same size ( 3 1/2" or
5 1/4") and capacity.
To make sure that DISKCOPY detects all bad tracks on
the target diskette, VERIFY should be set ON before
executing DISKCOPY.
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Diskettes that have had a lot of files created and
deleted on them become fragmented, because diskette
space is not allocated sequentially. The first free
sector found is
the
next
sector
allocated,
regardless of its location on the diskette.
A fragmented diskette can cause slowness due to
delays in finding, reading, or writing a file. If
this is the case, you must use either the COPY
command or the XCOPY command to copy your diskette,
instead of DISKCOPY. Because COPY and XCOPY both
copy files sequentially to a diskette, the new
diskette will not be fragmented.
For example:
xcopy a:*.* b: /s
copies all files from the diskette in drive A to the
diskette in drive B.
DISKCOPY figures out the number of sides to copy,
based on the source drive and diskette.
When correctly written programs exit back to MS-DOS,
they return an error code: 0 if no error occurred,
or a value grater than zero if there was a problem.
This error code can be tested in batch files, and it
allows batch programmers to "branch" to an errorhandling routine in the batch file.
0
1
2
3
4

Copied Successfully
The last DISKCOPY was completed
with no errors.
Non-fatal read/write error
An unrecoverable but non-fatal
read or write error occurred.
Control-C error
The user entered Control-C to
terminate DISKCOPY.
Fatal hard error
DISKCOPY was unable to read the source
disk or format the target disk.
Initialization error
There is not enough memory--invalid
drives or command line syntax.
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Cannot DISKCOPY to or from a network drive
The user is trying
network drive.

to DISKCOPY to or from a

Cannot DISKCOPY to or from an ASSIGNed or
SUBSTed drive
The user is trying to DISKCOPY to or from a
"virtual" drive that was created by using the
SUBST or ASSIGN command.
Copy another diskette (Y/N)?
The user prompted
process
was
to
source/target disk.

to
be

see if the DISKCOPY
repeated on another

Copy not completed
DISKCOPY cannot copy the entire disk. Use the
COPY
command to copy specific files onto
another disk.
Copying NN tracks
NN Sectors/Track, NN Side(s)
DISKCOPY describes the
disk.

format

of

the

SOURCE

Disk error while reading drive A:
Abort, Ignore, Retry?
DISKCOPY found errors during processing.
Disks must be the same size
You cannot copy the contents of a source disk
with a format different from the target disk
using DISKCOPY. Use the COPY command to copy
files onto the disk.
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Drive ( x : ) not ready
Make sure a diskette is inserted
the drive and the door is closed
The disk is not ready
Drive

types

or diskette

into

to be read or written

types

not compatible

For example:
Attempting
to
density disk in a low density
Formatting

while

copy
to
drive.

a

high

copying

If the
target
formats it.
Incorrect

to.

disk

is unformatted,

DISKCOPY

DOS version

Many version 2.x and 3.x utilities will not run
on earlier versions of MS-DOS.
Some
utilities
will only run under the exact version of MS-DOS
for which they were configured.
Insert [SOURCE | TARGET] diskette
Press any key when ready. . .
This
is
process .
Insufficient

the

in drive

prompt

to

begin

enough

memory

D:

the

DISKCOPY

memory

There is
DISKCOPY.

not

to

perform

the

Invalid drive specification
Specified drive does not exist
or is non- removable
The
user specified
drive.

an invalid

or non-removable

Invalid parameter,
Do not specify filename(s)
Command Format: DISKCOPY ( x : ) [/l]
The user specified either
filenames instead of only
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[SOURCE | TARGET] diskette
Copy process ended

bad or incompatible

DISKCOPY could not read the source
the
target
diskette
could
not
formatted.
Target

diskette

The target
Target

diskette

is write

diskette,
be read

or
or

protected

disk has a write

protect

tab on it.

may be unusable

Unrecoverable
read
or
write
errors
were
encountered
while
copying to the target disk.
The target disk is not an exact
copy
of
the
source disk.
Unrecoverable
[read|write]
side NN, track NN
An error

error

reading/writing

Source and target diskettes
format. Cannot do the copy

on drive ( x : )

to the disk occurred.
are not the same

You
must
have the same size and kind of disks
to run DISKCOPY. For example, you
cannot
copy
from
a single-sided
disk
to
a double-sided
disk. Reformat the target disk
to
be of the
same
type
as the source disk or substitute a
disk of the same type.
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- ,

TYPE

Echo

Internal
PURPOSE

Turns batch echo feature on and off.

SYNTAX

echo [ON | OFF | <message>]

COMMENTS

Normally, commands in a batch file are displayed
("echoed'’) on the screen when they are seen by MSDOS. The command:
echo off
turns off this feature. Echo ON turns the echo
on.

back

If ON or OFF are not specified, the current setting
is displayed.
ECHO <message> is only useful if ECHO is off and you
are using a batch file. By typing ECHO and a message
in your batch file, you can print messages on the
screen.
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TYPE

Exe2bin

External
PURPOSE

Converts .EXE (executable)

SYNTAX

exe2bin <filespec> [<drive:>] [<path>] [<filename>]

COMMENTS

This command is useful only if you want to convert
.EXE (executable) files to binary format. The file
named by <path> is the input file. If no extension
is specified, it defaults to .EXE. The input file is
converted to .BIN file format (memory image of the
program) and placed in the output file (second
pathname). If you do not specify a drive name, the
drive of the input file will be used. If you do not
specify an output filename, the input filename will
be used. If you do not specify a filename extension
in the output filename, the new file will be given
an extension of .BIN.

files to binary format.

The input file must be in valid .EXE format produced
by the linker. The resident, or actual code and data
part of the file must be less than 64K. There must
be no STACK segment.
Two kinds of conversions are possible, depending on
whether the initial CS:IP (Code Segment: Instruction
Pointer) is specified in the .EXE file:
1.

If CS:IP is not specified in the .EXE file, a
pure binary conversion is assumed. If segment
fixups are necessary (that
is, the program
contains
instructions
requiring
segment
relocation), you will be prompted for the fixup
value. This value is the absolute segment at
which the program is to be
loaded.
The
resultant program will be usable only when
loaded at the absolute memory address specified
by a user application. The command processor
will not be able to load the program.

2.

If CS:IP is 00:100H, it is assumed that the
file will run as a .COM file with the location
pointer set at 100H by the assembler statement
ORG; the first 100H bytes of the file are
deleted. No segment fixups are allowed, as .COM
files must be segment relocatable; that is,
they must assume the entry conditions explained
in the Microsoft Macro Assembler Manual. Once
the conversion is complete, you may rename the
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output file with a .COM extension. Then the
command processor will be able to load and
execute the program in the same way as the .COM
programs supplied on your MS-DOS diskette.
MESSAGES

File cannot be converted
CS:IP does not meet either of the criteria
specified above, or it meets the .COM file
criterion but has segment fixups. This message
is also displayed if the file is not a valid
executable file.
File not found
The file is not on the disk specified.
Insufficient memory
There is not enough memory to run EXE2BIN.
File creation error
EXE2BIN cannot create the output file. Run
CHKDSK to determine if the directory is full,
or if some other condition caused the error.
Insufficient disk space
There is not enough disk space to create a
file.

new

Fixups needed - base segment (hex):
The source (.EXE) file contained information
indicating that a load segment is required for
the file. Specify the absolute segment address
at which the finished module is to be located.
File cannot be converted
The input file is not in the correct format.
WARNING - Read error in EXE file.
Amount read less than size in header
This is a warning message only. It means that
the .EXE header in the file is inconsistent
with the size of the file.
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_ i,

TYPE

Exit

Internal
PURPOSE

Exits
the
program
COMMAND.COM
(the
command
processor) and returns to a previous level, if one
exists .

SYNTAX

exit

COMMENTS

This command can be used when you are running an
application program and want to start the MS-DOS
command processor, then return to your program. For
example, to look at a directory on drive B while
running an application program, you must issue an
EXEC of the command interpreter (system call 4BH).
The system prompt will appear. You can now type the
DIR command and MS-DOS will display the directory
listing. When you type "exit", you return to the
previous level (your application program).
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TYPE

Find

External
PURPOSE

Searches for a specific string of text in a file
files .

SYNTAX

find [/v] [/c] [/n] <"string"><filespec>{<filespec>}

COMMENTS

FIND is a filter that takes as options a
a series of filenames. It will display
that
contain
a
specified
string
characters) from the files in the command

or

string and
all lines
(group of
line.

Switches for FIND are:
/v

Causes FIND to display all lines not containing
the specified string.

/c

Causes FIND to print only the count of lines
that contained a match in each of the files.

/n

Causes each line to be preceded by its relative
line number in the file.

The string must be enclosed by quotation marks.
Example:
find "Fool’s Paradise" bookl.txt book2.txt
This command displays all lines from BOOK1.TXT and
BOOK2.TXT (in that order) that contain the string
"Fool's Paradise . "
MESSAGES

Find: Access denied <pathname>
You did not specify a filename.
Incorrect DOS version
FIND will only run on versions of MS-DOS that
are 2.0 or higher.
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Find: Invalid number of parameters
You did not specify a string when issuing the
FIND command.
Find: Syntax error
You typed an illegal string when issuing the
FIND command. Remember that the string must be
enclosed by quotation marks.
Find: File not found <filename>
The filename you have specified does not
or FIND cannot find it.

exist

Find: Read error in <filename>
An error occurred when FIND tried to read the
file specified in the command.
Find: Invalid parameter <option-name >
You specified an option that does not exist.
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NAME

TYPE

Fontload

External
PURPOSE

Loads a font file. To create a font file,
FONTEDIT utility under Microsoft Windows.

SYNTAX

fontload <filespec> [GO | Gl]

COMMENTS

If the switch that follows the file specification is
omitted, the file is loaded onto the character set
that is currently active.
GO loads the font file onto the
character set and activates it.

IBM

use

the

compatible

Gl loads the font file onto the Nokia character set
and activates it.
To use the FONTLOAD command, make sure that the
LOADER. SYS device driver has been installed. The
display must also be in character mode when the
command is executed. Do not execute FONTLOAD in
graphics mode.
MESSAGES

There are seven possible error messages:
Illegal file name
File not found
File read error
Illegal file format
Loader. sys not installed
Font loader available only with NDC286 display manager
Illegal character set number
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NAME

TYPE

For

Internal

PURPOSE

Command extension used in batch and interactive file
processing.

SYNTAX

for %%<c> in <set> do <command>
(for batch processing)
for %<c> in <set> do <command>
(for interactive processing)

COMMENTS

<c> can be any character except 0,1, 2,3,.., 9
avoid confusion with the %0-%9 batch parameters.

to

<set> is ( <item>* )
The %%<c> variable is set sequentially to each
member of <set>, and then <command> is evaluated. If
a member of <set> is an expression involving *
and/or ?, then the variable is set to each matching
pattern from disk. In this case, only one such item
may be in the set, and any item besides the first is
ignored.
Examples:
for %%f in ( *.asm ) do masm %%f;
for %%f in (report memo address) do del %%f
The first example binds the variable named %f to
files ending with * . asm in the working directory. It
then executes the command:
masm <filename >
where <filename> could be: bigfile.asm
sorter. asm
list. asm
The second example binds the variable %f
files named report, memo, and address.
deletes each of these files.
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The "%%" is needed so that
after
batch
parameter
(%0-%9)
processing
is done, there is one
left.
If only
"%f" were
there,
the
batch
parameter
processor
would
see
the
”%”, look at "f", decide
that "%f" was an error (bad parameter reference)
and
throw out the "%f", so that the
command
FOR would
never
see
it.
If the FOR is not in a batch file,
then only one "%" should be used.
MESSAGES

For cannot

be nested

Nesting

of FOR statements
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NAME

TYPE

Format

External

PURPOSE

Formats the disk in the specified
MS-DOS files.

SYNTAX

format <drive:> [/I] [/4] [/7] [/8]
[/b] [/v] [/s]

COMMENTS

This command initializes the directory and file
allocation tables on a disk. You must use this
command to format all new disks before MS-DOS can
use them.

drive

to

accept

You must specify the drive that you want to format.
FORMAT uses the drive type to determine the
format for a disk.
When you format a
with the following:

default

fixed disk, FORMAT prompts you

Enter current Volume Label for drive (x: )

Press the <RET> key if your fixed disk does not have
a volume label. (Note: If your fixed disk has never
been formatted before, or if it has a bad boot
sector, FORMAT will not prompt you for a volume
label. )
If the volume label that you enter does not match
the label on the fixed disk, FORMAT displays the
message:
Invalid Volume ID Format failure

Otherwise FORMAT continues:
WARNING,

ALL

DRIVE x:

WILL BE LOST!

DATA

ON

NON-REMOVABLE

DISK

Proceed with Format

(Y/N)?

If you want to format your fixed disk, type <Y> and
press the <RET> key. If you do not want to format
your fixed disk, type <N> and press <RET>.
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The /I switch formats a disk for single-sided use,
even if the disk or drive is double-sided. If the
drive is double-sided and you do not specify this
switch, you will not be able to use it in a singlesided drive.
The /4 switch formats a double-sided disk for 40
tracks per side in a high-capacity disk drive. You
should note that you may not be able to read disks
formatted with this switch reliably in a singlesided or double-sided drive.
The /7 switch formats a double-sided disk for 80
tracks per side in a high-capacity disk drive.
The /8 switch formats a disk for 8 sectors per
track. If you do not specify this switch, FORMAT
defaults to either 9 or 15 sectors per track
(depending on the type of drive being used). You
should note that FORMAT always creates either 9 or
15 sectors per track, but it tells MS-DOS to use
only 8 sectors per track if you specify this switch.
The /B switch formats a disk with 8 sectors per
track and allocates space for the hidden system
files. If you specify this switch, you can place any
version of MS-DOS on the disk by using
that
version’s SYS command. If you do not use the /B
switch, you can only place MS-DOS version 3.2 on the
disk with the SYS command. You cannot use the /S or
the /V switches with the /B switch.
The /V switch causes FORMAT to prompt for a volume
label after the disk is formatted. A volume label
can be up to 11 characters long and is used to
identify the disk. An example of a volume label is
PROGRAMS.
If the /S switch is specified, it must be the last
switch typed; then FORMAT copies operating system
files from the disk in the default drive to the
newly formatted disk. The files are copied in the
following order:
10. SYS
MSDOS.SYS
COMMAND. COM
If the operating system isn't on the default drive,
FORMAT prompts you to insert a system disk in the
default drive (or in drive A if the default drive is
a non-removable drive).
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When
formatting
is complete,
FORMAT
message showing the
total
disk
space,
marked
as defective,
the
total space
operating system (when you use
the
/S
the space available for your files.

displays
a
any space
used by the
switch) , and

The following table shows which
for certain types of disks:

you can use

Disk

Type

switches

Valid Switches

160/180KB
320/360KB
720KB ( 3 1/2")
720KB ( 5 1/4")
1.2MB
1.44MB ( 3 1/2")
fixed disk
Notes :
Formatting
a disk.

destroys

FORMAT ignores drive
ASSIGN command.

any previously
assignments

existing
created

You
should
not
use FORMAT with drives
ASSIGN, JOIN, or SUBST commands.

data on
with

the

used in the

You cannot FORMAT drives over
the
network.
returns the following errorlevel codes:

FORMAT

oco
in

Successful completion
Terminated by user (Control-C)
Fatal error
(any error other than 0, 3, or 5 )
"N" response to fixed disk prompt,
"Proceed with format (Y/N)?"

You
can
errorlevel
command .

check
these
exit
option
with
the
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codes
by
IF
batch
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the
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MESSAGES

Attempted write-protect violation
The disk you are
protected.

trying

to

format

is

write

Bad Partition Table
This
message means that there is no DOS
partition on the fixed disk. You must run XDISK
to create a DOS partition on your fixed disk.
Cannot format an ASSIGNed or SUBSTed drive
You attempted to format a drive which is
actually mapped to another drive by the ASSIGN
or SUBST command. Run ASSIGN or SUBST again and
clear all drive assignments.
Cannot FORMAT a Network drive
You cannot format drives
over the Network.

that

are

redirected

Disk unsuitable for system disk
The FORMAT program detected a bad track on the
disk where system files should reside. You
should use this disk to store data only.
Drive letter must be specified
You must specify the name of the drive that you
want to FORMAT .
Enter current Volume Label for drive (x:)
FORMAT asks you to enter the current volume
label for verification before it formats the
fixed disk in the specified drive.
Error reading/writing partition table
FORMAT could not read or write the partition
table. You should run XDISK on the disk and
then try formatting it again.
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Format another (Y/N)?
FORMAT
displays this message when it has
finished formatting the disk in the specified
drive and is ready to format another disk with
the same format. Press <Y> to continue, and <N>
to quit formatting. If you accidentally type
<Y>, you can abort the format process by typing
CCTRL-O in response to the "Strike any key to
begin formatting" message.
Format complete
FORMAT displays this message when it
has
finished formatting the disk in the specified
drive.
Format failure
MS-DOS could not format the disk. This message
is usually displayed with an explanation as to
why MS-DOS could not format the disk.
Format not supported on drive ( x : )
You cannot use FORMAT to format this drive.
Head: ( h h ) Cylinder: (cc)
FORMAT displays the current head
number before formatting it.

and

cylinder

Incorrect DOS version
You cannot
of MS-DOS.

use FORMAT with an earlier version

Insert diskette for drive (x: )
and strike ENTER when ready
You should insert a
drive
and
press
formatting.

disk in the appropriate
the <RET> key to begin
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DOS disk in drive ( x : )

FORMAT displays this message if you
specified
the
/S switch to copy the MS-DOS system files,
but your default disk does not contain them.
Insert new diskette for drive ( x : )
and strike ENTER when ready
This message
appears
when
you
are
using
a
single
drive
to format
a disk.
You should
insert a disk
in the
appropriate
drive
and
press
the
<RET> key
to begin formatting. If
there is any data
on
the
disk,
FORMAT will
destroy it. Press <CTRL-C> if you don't want to
format the disk.
Insufficient

memory

for system

transfer

Your
memory
configuration
is insufficient
to
transfer the MS-DOS system files 10. SYS and MSDOS.SYS with the /S switch.
Invalid

characters

in volume

label

The volume label should contain
alphanumeric characters.
Invalid

device

parameters

from device

only

up

to

11

driver

FORMAT displays this message when the number of
hidden
sectors
is not evenly divisible by the
number
of sectors
per
track
(i.e.,
the
partition
does not start on a track boundary).
This might happen if you
tried
to format
a
fixed
disk
that previously had been formatted
with MS-DOS 2.x without first running XDISK.
Invalid

drive

specification

You must specify
Invalid

a valid

drive.

parameter

One of the switches
wrong .

that you have specified
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Invalid Volume ID
FORMAT displays this message if you enter a
volume label that doesn’t match the label on
the fixed disk you want to format. It then
quits the format process.
Parameters not compatible
You have specified switches that
exclusive .

are

mutually

Parameters not compatible with fixed disk
You have used a switch that is not compatible
with the specified drive.
Parameters not supported
You have specified parameters that MS-DOS
not support.

does

Parameters not supported by Drive
FORMAT displays this message when the device
driver for this drive does not support Generic
IOCTL function requests.
Re-insert diskette for drive (x: )
FORMAT displays this message after it has read
in system files from another disk.
System transferred
The system files MS-DOS.SYS and IO.SYS
been transferred during formatting.
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Track 0 bad - disk unusable
FORMAT can accommodate for defective sectors on
the disk except for those near the beginning.
In this case, use another disk. This message
can also occur when you are formatting high
density media either with the FORMAT /4 switch
or in a standard density drive.
Volume label (11 characters, ENTER for none)?
This message appears in response to the FORMAT
/V switch. Specify a volume label or press the
<RET> key to indicate that you do not want a
volume label for this disk.
WARNING, ALL DATA ON NON-REMOVABLE DISK
DRIVE (x:) WILL BE LOST!
Proceed with Format (Y/N)?
There is data on the fixed disk that you are
trying to format. If you want to lose the data
and format the disk, press <Y> (for ’’Yes”). If
you do not want the files on your fixed disk
erased, press <N> for "No"). Copy the files
onto
floppy
disks and repeat the FORMAT
command .
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TYPE

j.

Goto

Internal
PURPOSE

Command extension used in batch file processing.

SYNTAX

goto <label >

COMMENTS

GOTO causes commands to be taken from the batch file
beginning
with
the
line
after
the <label >
definition. If no label has been defined, the
current batch file will terminate.
Example:
: one
rem first program
goto two

: two
rem second program
sends the
"two".

program

processor

to

the

label named

Starting any line in a batch file with a colon ( : )
causes the line to be ignored by batch processing.
The characters following GOTO define a label.
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NAME

TYPE

Graftabl

External

PURPOSE

Loads additional character data into a table
memory for use with a color or graphics adapter.

SYNTAX

GRAFTABL loads a table of the ASCII characters 128
through 255 into memory. If you have a color or
graphics
adapter, this table lets you display
foreign language characters when you are in graphics
mode.
This command increases the size of
in memory.

MESSAGES

After
GRAFTABL
loads
displays the message:

the

MS-DOS

character

in

resident
table,

it

Graphics characters loaded

You can load the graphics table only once each time
you start MS-DOS. If you try to load the graphics
table a second time, GRAFTABL displays the following
message :
Graphics characters already loaded
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TYPE

Graftbno

External
PURPOSE

GRAFTBNO is
the
Norwegian/Danish
version
of
GRAFTABL. The two commands are used in the same way.
See GRAFTABL for more information.
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NAME

TYPE

Graphics

External
PURPOSE

Lets you print
printer when you
monitor adapter.

a graphics display
are using a color

screen on a
or graphics

SYNTAX

graphics [<printer>] [/r] [/b]

COMMENTS

The printer option may be one of the following:
COLORI

Prints on an IBM Personal Computer Color
Printer with black ribbon.

COLOR4

Prints on an IBM Personal Computer Color
Printer with RGB (red, green, blue, and
black) ribbon (in 320 x 200 graphics
mode ).

COLORS

Prints on an IBM Personal Computer Color
Printer with CMY (cyan,
magenta, yellow,
and black) ribbon (in 320 x 200 graphics
mode ).

COMPACT

Prints on an IBM Personal Computer Compact
Printer.

GRAPHICS

Prints on
Printer.

an

IBM

Personal

Graphics

If you do not specify the printer option, GRAPHICS
defaults to the GRAPHICS printer type.
The /R switch prints black and white ( a s seen on the
monitor) on the printer. The default is to print
black as white and white as black.
The /B switch prints the background in color. This
option is valid for C0L0R4 and COLORS printers.
To print the screen, press simultaneously
the
<SHIFT> and <PRTSC> keys (Nokia 100 Keyboard), or
the <SHIFT> and <PRINT SCRN> keys (Nokia
102
Keyboard). If the computer is in 320 x 200 color
graphics mode, and if the printer type is COLORI or
GRAPHICS, GRAPHICS prints the screen contents with
up to four shades of gray. If the computer is in 640
x 200 color graphics mode, GRAPHICS prints the
screen contents on the paper sideways.
This command
in memory.

increases the size of MS-DOS resident
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TYPE

Hgc

External

PURPOSE

The HGC command enables you to
run
Hercules
compatible graphics software on a Nokia monochrome
display adapter.

SYNTAX

hgc [full]

COMMENTS

Execute HGC once after power-up.
If you enter the command without the parameter, the
current configuration of the display adapter appears
on the screen. It should be in the FULL configuration. Type HGC FULL if it is in another configuration.
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NAME

TYPE

If

Internal

PURPOSE

Command extension used in batch file processing.

SYNTAX

if <condition> <command>

COMMENTS

The parameter <condition> is one of the following:
ERRORLEVEL <number>
True if, and only if, the previous program
executed by COMMAND.COM had an exit code of
<number> or higher. (An exit code is set by a
specific program. It is returned
by
the
operating
system
after
the
program has
finished. Later program tasks may be performed
based on the value of this number. )
<stringl> == <string2>
True if, and only if, <stringl> and <string2>
are identical after parameter substitution.
Strings may not have embedded separators.
EXIST <filename>
True if, and only if, <filename> exists.
NOT <condition>
True if, and only if, <condition> is false.
The IF statement allows conditional execution of
commands. When the <condition> is true, then the
<command> is executed. Otherwise, the <command> is
ignored.
Examples:
if not exist datal echo can’t find file
if not errorlevel 3 link $1,,;
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.

TYPE

Join

External
PURPOSE

Joins a disk drive to a specific path.

SYNTAX

join <drive:> <drive:> <path> [/d]

COMMENTS

If the path does not exist, MS-DOS tries to make a
directory with that path. The path must be empty.
After you issue the JOIN command, the first drive
name becomes invalid, and if you try to use it, MSDOS displays the error message, "Invalid drive."
The JOIN command removes the distinction
that
physical drives are separately addressable by drive
letter. This way you can always refer to all the
directories on a specific drive by one pathname. If
the path already existed before the JOIN command was
typed, it will not be available for other use while
the join is in effect.
You can join a drive only at the root. The following
command will work:
join d: c:\memos
The following command will NOT work:
join d: c:\memos\june
To deassign
format:

a splice ("unjoin"), use the following

join <drive:> /d
where <drive:> represents the source drive and the
/D switch turns off the JOIN command. You can
specify this switch immediately after the drive
name.
If you just type:
join
MS-DOS displays the current drives that are joined.
Do not attempt to join remote drives.
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Directory not empty
You can
empty.

only

join

onto

a directory that is

Incorrect number of parameters
You specified too many or too
the command line.

few

options

in

Not enough memory
There is not
the command.

enough memory for MS-DOS to run
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TYPE

Keybxx

External
PURPOSE

Replaces resident ROM BIOS keyboard program
non-U. S. keyboard program in the Base mode.

SYNTAX

keybxx

COMMENTS

xx stands for one of the following:
FR
GR
IT
SP
UK

France
Germany
Italy
Spain
United Kingdom

DK
SU
NO
SV

Denmark
Finland
Norway
Sweden

with

a

After loading a non-U. S. keyboard program you can
change back to the U.S. keyboard by pressing CCTRLALT-F1>.
To return to
<CTRL-ALT-F2>.

the

non-U. S. keyboard format, press

The following keyboard programs have characters
which are used by programmers: FR, GR, IT, SP, UK.
To use these characters, hold down the <CTRL-ALT> or
<CTRL-ALT-SHIFT> keys and press the appropriate key.
Accent keys are used in combination with another
key. First press and release the accent key. Then
press the letter key. If you press the space bar
instead of a letter key, the accent character is
displayed by itself. Not all combinations are legal.
Each keyboard program increases the resident size of
MS-DOS in memory by 3.8 to 4.5K bytes.
A keyboard program remains in memory until you
reboot the system or turn off the power. If you load
a second keyboard program, the first program will
still be in memory, but you cannot return to it.
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NAME

Keyload

External

PURPOSE

This command loads definitions for the keyboard from
a user-defined file into memory. It also activates
system-level softkey definitions.

SYNTAX

keyload <filespec>

COMMENTS

This command has one parameter:
<filename>
A user-defined file where the key definitions
are read from. The file must be created with
the KEYDEF program. You should specify the path
if the file is not in the current directory.
KEYLOAD cannot find files in other directories
automatically even if the name of the directory
has been given in a PATH command.
Be sure that the LOADER.SYS device driver has been
installed before using this command.
There are five possible error messages:
Keyload:
Keyload:
keyload:
Keyload:
Keyload:

EXAMPLES

Illegal file name
File not found
File read error
No KEYDEF-format file
LOADER.SYS not installed

Here are two examples:
keyload keyl
keyload a:key2.def
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TYPE

Keyread

External
PURPOSE

This command loads definitions for the keyboard from
a user-defined file into memory. It also activates
system- level softkeys. This command can only be used
from inside an application program.

SYNTAX

Languages other than BASIC, C, and FORTRAN:
call keyread ( <filename> , <status> )
BASIC:
call keyrbas ( <filename> , <status> )
Lattice C:
S -memory:
call keyrcs ( &<filename> ,&<status> )
D -memory:
call keyrcd ( &<filename> ,&<status> )
P -memory:
call keyrcp ( &<filename> ,&<status> )
L-memory:
call keyrcl ( &<filename> ,&<status> )
Microsoft C:
S -memory:
call keyrmcs ( &<filename> ,&<status> )
M-memory:
call keyrmcm ( &<filename> ,&<status> )
L-memory:
call keyrmcl ( &<filename> ,&<status> )
FORTRAN:
call keyrfor (<filename>, <status>)

COMMENTS

You must install the LOADER. SYS driver in order to
use this command.
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The parameters are:
<filename>
input parameter
Character string which contains the name of the
file. The name must be followed by one space.
<status>
output parameter
return status (one word):
0
1
2
3
4
5

ok
illegal file name
file not found
file read error
no KEYDEF-type file
LOADER.SYS not installed

You can create and update key definition files with
the KEYDEF program. When invoking the subroutine,
the parameters are passed by "call by reference"
(one-word
offset addresses). This subroutine can be
linked with programs with the LINK utility. The
object modules are in a file named KEYREAD. LIB.
EXAMPLES

BASIC:
FILENAME$= "KEY1 "
CALL KEYRBAS( FILENAMES,STATUS% )
IF STATUS%<>0 THEN ...
FILENAME$="A:KEY2 .DEF "
CALL KEYRBAS( FILENAMES,STATUS% )
IF STATUS%<>0 THEN ...
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TYPE

Keysxxx

External

PURPOSE

Loads a national keyboard layout and a corresponding
character set. This command can be used only in the
Nokia PC mode.

SYNTAX

keysxxx [filespec]
where xxx stands for one of the following:
DEN
FIN
GER
INT
NOR
SWE
UK

COMMENTS

for
for
for
for
for
for
for

Denmark
Finland
Germany
International
Norway
Sweden
United Kingdom

The Finnish keyboard layout and character set is the
default value. If you have another keyboard, you
should
include
the
KEYSxxx
command in your
AUTOEXEC.BAT file.
The national keyboard layouts are stored in files
that are provided with the system. For example, the
Swedish layout is in a file named KEYS. SWE. The
corresponding font file is named KEYSSWE.FNT. The
KEYSxxx command updates BOTH the layout AND the
character set.
The KEYSxxx command also checks the character set of
the Base mode. What you still have to do, however,
is execute the appropriate KEYBxx program, in order
to change the keyboard layout in the Base mode. Note
that the KEYBxx command must be executed in the Base
mode .
You can create keyboard files of your own ( for the
Nokia PC mode) with the KEYDEF utility. To load
them, use the KEYLOAD command. To load a font file,
use the FONTLOAD command.
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TYPE

NAME

Label

External

PURPOSE

Creates, changes, or deletes the volume identification label on a disk. This command does not work
over a network on a shared or remote device.

SYNTAX

label [<drive: >][<volume label >]

COMMENTS

The volume label can be up to 11 characters long.
The LABEL command truncates the volume label if you
enter more than 11 characters. The first character
must not be a space.
You should not
volume label:

use

* ? / \ | .,;:+

the following characters in a
= <>[

The volume label may include
include tabs.

]

spaces,

but

may

not

If you do not specify a volume label, LABEL prompts:
Volume in drive X is xxxxxxxxx
Volume label (11 characters, ENTER for
none)?

If the disk does not already have a volume label,
LABEL prompts:
Volume in drive X has no label
Volume label (11 characters, ENTER for
none)?

Type the volume label that you want
<RET> key.

and

press

the

If you want to delete the volume label, just press
the <RET> key. LABEL prompts with the message:
Delete current volume label (Y/N)?
If you press <Y>, LABEL deletes the volume label on
the
disk. Otherwise, the volume label remains
unchanged.
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MESSAGES

Invalid characters in volume label
Volume label (11 characters, ENTER for none)?
You cannot use the characters:
*?/\|.

,;:+

= <>[]

or the tab character in a volume label. Reenter
the volume label.
Cannot LABEL a SUBSTed or ASSIGNed drive
You cannot label a drive that has been assigned
via the ASSIGN command or that has
been
substituted
with
a string via the SUBST
command.
Cannot label a network drive
You cannot label a drive that is
network server station.

shared

on

a

Invalid drive specification
You cannot label a drive that is not logically
assigned.
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NAME

Linload
External

PURPOSE

Loads line parameters from a specified file and
initializes the appropriate ports. The file must be
created with the LINCONF program. The RS232.SYS
device driver must be installed in the CONFIG.SYS
file before this command is executed.

SYNTAX

linload <filename> <ports>

COMMENTS

<filename>
Saves the parameters in a file.
<ports>
Specifies the port that
There is one option:
0 = AUX

will

be

initialized.

& PRN

If
you start the LINLOAD command without any
filename, you will receive an error message and an
example of how to use the command.
Be sure to install the
before using this command.
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TYPE

Mkdir

Internal
SYNONYM

md

PURPOSE

Makes a new directory.

SYNTAX

mkdir [<drive:> ]<path>

COMMENTS

This command
creates
a
multilevel
directory
structure. When you are in your root directory, you
can create subdirectories by using
the
MKDIR
command. The command:
md \user
creates a subdirectory \USER in your root directory.
To create a directory named JOE under \USER, type:
md \user\joe
When you create directories with MKDIR, they always
appear under your working directory unless you
explicitly specify a different pathname with MKDIR.

MESSAGES

Unable to create directory
MS-DOS could not create the directory you
specified. Check to see that there is not a
name conflict. You may have a file by the same
name, or the disk may be full.
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TYPE

NAME

Mode
External
PURPOSE

Sets operation modes for devices.
used in one of four ways:

The

1

Parallel printer mode

2

Asynchronous communications mode

3

Redirecting parallel printer output

4

Display modes

LPT

For parallel printer modes:

SYNTAX

mode Lpt<n>:[< chars >][ ,[<lines>] [ ,P] ]

command

is

COMMENTS
n

Specifies the parallel printer
number: 1, 2, or 3.

chars

Specifies
line.

lines

Specifies either 6
vertical spacing.

P

Specifies that MODE will continuously try to
send output to the printer if a time-out
error occurs.

either 80 or 132
or

8

port

number

characters
lines

per

per
inch

The default settings are LPT1, with 80 characters
per line and 6 lines per inch. You can break out of
a time-out loop by pressing <CTRL-BREAK>.
COM

For asynchronous communication modes:

SYNTAX

mode C0M<m>: <baud>[ , <parity>[ , <databits>
[ , <stopbits>[ ,P] ] ] ]

COMMENTS
m

Specifies the asynchronous
(COM) port number: 1 or 2.

baud

Specifies the transmission rate: 110, 150,
300, 600, 1200, 2400, 4800, or 9600. You
need to specify at least the first two
digits of each number.
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parity

Specifies the parity,
(odd), or E ( even) .

either N (none), 0

databits

Specifies either 7 or 8 bits of data.

stopbits

Specifies the number of stopbits, either 1
or 2.

P

Specifies that MODE is using the COM port
for a serial printer, and will continuously retry if time-out errors occur.

The default settings are C0M1 with even parity and 7
databits. If <baud> is 110, then the default number
of stop bits is 2, otherwise, the default is one
stop bit.
REDIR

For redirecting parallel printer
asynchronous communications port):

SYNTAX

mode Lpt<n>: =com<m>:

output

(to

an

COMMENTS
n

Specifies the parallel printer port number:
1, 2, or 3.

m

Specifies the asynchronous
port number: 1 or 2.

communications

Note: MS-DOS does not check to see if you have
redirected more than one parallel port to a single
COM port.
To reset the parallel port, type ”Lpt<n>:".
DISPLAY

For setting display modes:

SYNTAX

mode <display>
mode [<display>] , <shift>[ ,T]

COMMENTS
display

Specifies one of: 40, 80,
C040, C080, or MONO, where:

BW40, BW80,

40 indicates 40 characters per line. 80
indicates 80 characters per line. BW and
CO refer to a color graphics monitor
adapter with color disabled (BW), or with
color enabled (CO).
MONO specifies
a
monochrome display adapter that always has
a display width of 80 characters.
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MESSAGES

COM port does not exist
You have specified
Illegal

device

retry

COM port.

name

Your
computer
name .
Infinite

an invalid

does

not recognize

on parallel

printer

this

device

timeout

Your printer is probably off-line or not ready.
If the printer appears to be ready, you
should
press
the
<CTRL-ALT-DEL> keys
to reset the
computer.
Invalid

baud rate specified

You have
specified
an incorrect
baud
rate.
Valid
choices
are
110,
150, 300, 600, 1200,
2400, 4800, and 9600. You must specify at least
the first two digits of the baud rate.
LPT#:

not redirected
The status of LPT# is UN-REDIRECTED.
Check
to
see
that you have specified the proper options
if you wanted to redirect this LPT device to a
COM device.

LPT#:

redirected

to COM#:

Output on the parallel printer port will now be
sent to this asynchronous
communications
port.
LPT#:

set for 132
The
parallel
columns .

LPT#:

printer

port has been set for 132

set for 80
The parallel
columns .

printer

port has been set
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Printer lines per inch set
MODE has set the number of lines per inch for
the printer.
Resident portion of MODE loaded
Part of the MODE program
memory.
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NAME

TYPE

Modeset

External

PURPOSE

Activates Nokia PC or Base mode, or loads an
operating mode created by the user with the MODEDEF
utility.

SYNTAX

modeset [/base | /nokia | <filespec>]

COMMENTS

/BASE activates the Base mode.
/NOKIA activates the Nokia PC mode.
<filespec>
specifies
the file from which the
parameter values are loaded into memory. The file
must be created with the MODEDEF utility.
If you enter the command without a parameter, MS-DOS
returns to the previous operating mode.

MESSAGES

There are four possible error messages:
File not found
File read error
Illegal file format
Illegal parameter (Base/Nokia allowed)
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„

TYPE

NAME

More
External

PURPOSE

Sends output to the console one screen at a time.

SYNTAX

more

COMMENTS

MORE is a filter that reads from standard input
(such
as a command from your terminal) and displays
one screen of information at a time. The MORE
command
then pauses and displays the — Moremessage at the bottom of your screen.
Pressing any key displays
another
screen
of
information. This process continues until all the
data has been read.
The MORE command is useful for viewing a
one screen at a time. If you type:

long

file

type myfiles.new | more
MS-DOS displays the file MYFILES.NEW one screen at a
time.
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NAME

TYPE

Path
Internal

PURPOSE

Sets a command search path.

SYNTAX

path [<drive:>] [<path>] [<filename>]
{; [<drive:>] [<path>] [ <filename>] }

COMMENTS

This command allows you to tell MS-DOS
which
directories should be searched for external commands
after MS-DOS searches your working directory. The
default value is no path.
To tell MS-DOS to search the \USER\JOE directory for
external commands, type:
path \user\joe
MS-DOS now searches the \USER\JOE directory for
external commands until you set another path or exit
MS-DOS.
You can tell MS-DOS to search more than one path by
specifying
several
pathnames
separated
by
semicolons. For example:
path \user\joe; b:\user\sue;\bin\dev
tells MS-DOS to search the directories specified by
the above pathnames to find external commands. MSDOS searches the pathnames in the order specified in
the PATH command.
The command, PATH, with no
current path. If you specify:

options

prints

the

path ;
MS-DOS sets the NUL path. This means that only the
working directory is searched for external commands.
MESSAGES

No path
You typed PATH with no options but have not set
a command search path.
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TYPE

Pause

Internal

PURPOSE

Suspends execution of the batch file.

SYNTAX

pause [<comment >]

COMMENTS

When a batch file is running, you may need to change
diskettes
or perform some other action. Pause
suspends execution until you press any key, except
<CTRL-C>.
When the
prints :

command

processor

encounters

PAUSE, it

Strike a key when ready . . .
If you press <CTRL-C>, MS-DOS displays the following
message :
Terminate batch job (Y/N)?
If you type <Y> in response to this prompt, the
batch file ends and control returns to the operating
system. Therefore, PAUSE can be used to break a
batch file into pieces, allowing you to end the
batch command file at any intermediate point.
The comment is optional and may be typed on the same
line as PAUSE. You may also want to prompt the user
of the batch file with some meaningful message when
the batch file pauses. For example, you may want to
change diskettes in one of the drives. An optional
prompt message may be given in such cases. The
comment prompt will be displayed before the "Strike
a key" message.
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NAME

TYPE

Print

External

PURPOSE

Prints text files on a line printer while you are
processing
other
commands
(usually
called
"background printing" ).

SYNTAX

print [/d: <device>] [/b:<size>] [/q:<value>]
[<filespec>] [/t] [/c] [/p]

COMMENTS

Use the PRINT command only if
printer attached to your computer.

you

have a line

The following switches are allowed only the first
time you run the print command after starting MSDOS.
/d

DEVICE. Specifies the print device. If not
specified, the default device is PRN. PRINT
prompts for a print device.

/b

BYTES. This switch sets the size in bytes of
the internal buffer. Increasing the value of /B
speeds up the PRINT command. The minimum and
maximum values are 512 bytes and 1024 bytes x
16 respectively.

/q

QUEUE. Specifies the number of files allowed in
the print queue if you want more than 10. The
minimum value for the /Q switch is 4; the
maximum is 32.

The following
command.

switches

can

be

used in any PRINT

/t

TERMINATE. This switch deletes all files in the
print queue (those waiting to be printed). A
message to this effect will be printed.

/c

CANCEL. This switch turns on cancel mode. The
preceding filename and all following filenames
are removed from the print queue.

/p

PRINT. This switch turns on print mode. The
preceding filename and all following filenames
are then added to the print queue.
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If you use PRINT without options, it displays the
contents of the print queue on your screen without
affecting the queue.
EXAMPLES

This command
print /t
empties the print queue.
print a:templ.tst /c a: temp2. tst a:temp3.tst
Removes
queue.

the

three

files

indicated from the print

print tempi.tst /c temp2.tst /p temp3.tst
Removes TEMPI.TST from the queue, and adds TEMP2.TST
and TEMP3.TST to the queue.
Each print queue entry may contain a maximum of 64
characters, including the drive name. Therefore, you
may need to change directories if you want to print
files in deep subdirectories.
MESSAGES

All files canceled
If you specify the /T ("terminate") switch, MSDOS prints "All files canceled by operator" on
your printer. If the current file being printed
is canceled by a /C, the message "File canceled
by operator" is printed.
Cannot open (filename)
Either MS-DOS cannot find the specified file to
print or the file does not exist. Check the
command for a valid filename.
Errors on list device indicate that it may be
offline. Please check it
Your printer is turned off.
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(filename) file not found
You switched diskettes
up, but before
it
also have entered the
PRINT command for that
List output

is not assigned

when a file
was
queued
started to print. You may
wrong name.
Reissue
the
file.
to a device

This
message is displayed i f the "Name of list
device"
specified
to the
above
prompt
is
invalid.
Subsequent
attempts
return the same
message until you specify a valid device.
Name of list device

[PRN:]

This prompt appears when PRINT is run the first
time and the /D switch is not
specified.
Any
current device may be specified and that device
then
becomes the PRINT output device. As shown
in the brackets, you can press the <RET> key so
that MS-DOS uses the default list device (PRN).
Print

queue
There

Print

queue

is empty
are no files

in the print queue.

is full

There
is room
for
10 files in the
queue
(default).
If you attempt to put more than 10
files in the queue, this message appears on the
screen. To add more files to the
queue,
refer
to the /Q switch in the list above.
Resident

part of Print

installed

This
is the first message that MS-DOS displays
when you issue the PRINT command. It means that
available memory has been
reduced
by several
thousand
bytes
to process
the PRINT command
along with other processes.
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TYPE

Prompt

Internal

PURPOSE

Changes the MS-DOS command prompt.

SYNTAX

prompt [<text>]

COMMENTS

This command allows you to change the MS-DOS system
prompt (for example, A> ). If no text is typed, the
prompt is set to the default prompt, which is the
default drive designation. You can set the prompt to
a special prompt, such as the current time, by using
the characters indicated below.
You can use the following characters in the prompt
command to specify special prompts. They must all be
preceded by a dollar sign ($):
SPECIFY
THIS
CHARACTER
$
t
d
p

The "$" character
The current time
The current date
The working directory of the
default drive
The version number
The default drive
The ">” character
The "<" character
The "| " character
A Return-line feed
sequence
A space (leading only)
ASCII code X"l"’ (escape)

v
n
g
1
b
s
e
EXAMPLES

TO GET THIS PROMPT:

This command
prompt $p
sets
the
directory> .

drive

prompt

MS-DOS Version 3.20/1.00

to

<drive : Xcurrent

Commands - 91

User’s Reference

prompt time = $t$_date = $d
Sets a two-line prompt which prints:
Time = (current time)
Date = (current date)
If your terminal has an ANSI escape sequence driver,
you can use escape sequences in your prompts. For
example:
prompt $e[7m$n:$e[m
Sets the prompts in inverse video mode
to video mode for other text.
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TYPE

Recover

External

PURPOSE

Recovers a file or an entire disk containing bad
sectors. This command does not work over a network
on a shared or remote device.

SYNTAX

recover <drive:> | <filespec>

COMMENTS

If a sector on a disk is bad, you can recover either
the file containing that sector (without the bad
sector) or the entire disk (if the bad sector was in
the directory).
To recover a particular file, type:
recover book.txt
This causes MS-DOS to read the file sector by sector
and to skip the bad sector(s). When MS-DOS finds the
bad sector(s), the sector(s) are marked and MS-DOS
will no longer allocate your data to that sector.
To recover a disk, type
recover b:
where B is the letter of the drive containing the
disk to be recovered. Do not use this command unless
you know exactly what you are doing.
Use RECOVER as a last resort. You can only RECOVER
ordinary text files. You cannot RECOVER programs.

MESSAGES

File not found
MS-DOS cannot find the file that you specified.
Check to see that the pathname is accurate and
that the file exists in the directory you
specified.
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(xxxx) of (xxxx)

bytes recovered

This message tells you the number of bytes that
MS-DOS was able to recover from the disk.
( x ) file(s) recovered
This message
recovered.

tells

you

how

many files were

Warning - directory full
The root directory is too full for RECOVER
processing. Delete some files in the root
directory to free space.
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NAME

TYPE

Rem

Internal
SYNONYM

Remark

PURPOSE

Displays remarks which are on the same line as the
Rem command in a batch file during execution of that
batch file.

SYNTAX

rem [<comment >]

COMMENTS

The only separators allowed in the comment are the
space, tab, and comma.
Example:
1:
2:
3:
4:
6:

Rem This file checks new disks
Rem It is named NEWDISK.BAT
Pause Insert new disk in drive B
Format B:/s
Chkdsk B:

You can use REM without a comment in
add spacing for readability.

MS-DOS Version 3.20/1.00

your

file

to

Commands - 95

User’s Reference

NAME

TYPE

D
ReI1

Tn
u.1
Internal

SYNONYM

Rename

PURPOSE

Changes the name of a file.

SYNTAX

ren <filespec> <filename>

COMMENTS

You must supply a drive name if the file resides on
other than the default drive. Any drive name for the
second option produces an error message. You cannot
rename files across drives.
Wildcards may be used in either option. All files
matching the first filename
are
renamed.
If
wildcards appear in the second filename, corresponding character positions will not be changed. For
example, the following command changes the extension
of all filenames ending in .LST to .PRN.
ren *.lst *.prn
In the next example, REN renames the file CHAP10 on
drive B to PARTIO:
ren b:chapl0 partlO
The file remains on drive B.

MESSAGES

Duplicate filename or file not found
You tried to rename a file to a name already
present in the directory or the file does not
exist.
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-

,
Replace

TYPE
External

PURPOSE

Updates previous versions of files.

SYNTAX

replace <filespec><filespec>[/a][/d] [/p] [/r] [/s] [/w]

COMMENTS

The REPLACE command lets you easily update files
your fixed disk with new versions of software.

on

Replace performs two functions:
1.

By default, it replaces files in the target
directory with files in the source directory
that have the same name. You may use wildcards
in source filenames.

2.

When you specify the /A switch, REPLACE adds
files that exist in the source directory (but
NOT in the target directory) to the target
directory.

The /A switch adds new files to the target directory
instead of replacing existing ones. You may not use
this switch with either the /D or /S switches.
The /D switch replaces files in the target directory
only if the source files are newer than
the
corresponding
target
files.
This
switch
is
incompatible with the /A switch.
The /P switch prompts you before replacing a
file or adding a source file.

target

Replace (filename) ? (Y/N)
The /R switch replaces read-only files as well as
unprotected files. If you do not specify this
switch, any attempt to replace a read-only file
causes an error and stops the replace process.
The /S switch causes REPLACE
to
search
all
subdirectories of the target directory while it
replaces matching files. This switch is incompatible
with the /A
switch.
REPLACE
never
searches
subdirectories in the source path.
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The /W switch waits for the user to hit any key
before replacing files. If you do not specify this
switch, REPLACE begins replacing or adding files
immediately.
As files are replaced or added, REPLACE displays the
filenames on the screen; then at the conclusion of
the replace operation, it displays a summary line:
NNN file(s) added/replaced
or
No files added/replaced
You cannot use the REPLACE command to update hidden
files or system files.
EXAMPLES

Replacing Files:
Suppose your fixed disk, drive C, contains several
files of client names and phone numbers. To replace
these files with the latest version of this file
that exists on the diskette in drive A, you would
type :
replace a:\phones.cli c:\ /s
This command replaces every file on drive C that is
named PHONES. CLI with the file PHONES. CLI from the
root directory on drive A.
Adding Files:
Suppose you want to add some new printer device
drivers to a directory called C:\MSTOOLS, which
already contains several printer driver files for a
word processor. To do this, you would type:
replace a:*.prd c:\mstools /a
This
command adds any files from the default
directory of drive A with an extension of PRD (that
do not currently exist in the \MSTOOLS directory on
drive C ) to C:\MSTOOLS.
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If REPLACE encounters an error, it
the following errorlevel codes:
1
2
3
5
8
15
Other

returns

one

of

Command line error
File Not Found
Path Not found
Access Denied
Insufficient Memory
Invalid Drive
Standard MS-DOS error

You can test for these codes by using the errorlevel
option with the batch processing IF command.
MESSAGES

Access denied (filename)
You tried to
locked file.

replace

a

write-protected

or

File cannot be copied onto itself (filename)
You attempted to copy a file to itself.
Insufficient disk space
There is not enough room on the target disk for
the replace operation.
Insufficient memory
You do not have enough memory available to
the REPLACE command.

use

Invalid drive specification (x: )
Drive X does not exist.
Invalid parameter
You used an invalid parameter or switch.
No files added/replaced
The REPLACE command did not add or replace any
files .
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No files found (filename)
REPLACE could
target files.

not

find

matching

source

or

Parameters not compatible
You
have
specified
switches
incompatible with each other.

that

are

Path not found (path)
The source or target path did not exist.
Path too long
The path name you specified was too long. You
may have to change directories to replace files
in deep subdirectories.
Press any key to begin adding files
When
you
specify the /W switch, REPLACE
displays this message to prompt you to start
replacing files.
Source path required
You did not specify a source path for REPLACE.
Unexpected DOS Error (NNN)
An unexpected error occurred, where (NNN) is
the MS-DOS error number.
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TYPE

Restore

External

PURPOSE

Restores one or more files that were backed up using
the Microsoft BACKUP command.

SYNTAX

restore <drive:> [<drive:>] [<path>] [<filename>]
[/s] [/p] [/a:<date>] [/b:<date>] [/e:<time>]
[/L:<time>] [/m] [/n]

COMMENTS

The RESTORE command can restore files from disks of
different media. For example, you can restore files
from:
Diskette to diskette
Diskette to fixed disk
The first option you specify is the drive name for
the disk containing the backed up files. The second
and third options are the drive and pathname of the
files you want to restore.
/s

Restore subdirectories also.

/p

If any hidden or read-only files match the
file specification, prompt for permission
to restore them, including files from
subdirectories (/S is not required).

/b

Restore only those files that were last
modified on or before the given date.

/a

Restore only those files that were last
modified on or after the given date.

/e

Restore only those files that were last
modified at or earlier than the given
time .

/L

Restore only those files that were last
modified at or later than the given time.

/m

Restore only those files that have been
modified since the last backup.

/n

Restore only those files that
exist on the destination disk.
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If you are restoring files that were backed up using
a previous version of MS-DOS, you should use the /P
switch. This switch prompts you before restoring the
MS-DOS system files. You should type <N> when
RESTORE asks if you want to restore these files to
avoid destroying the newer version of MS-DOS on your
disk.
When restoring files by name, the file name must be
preceded by the drive and directory name.
The RESTORE program returns the following errorlevel
codes :
0
1
2
3
4

Normal completion
No files were found to restore
Some files not restored due to
conflicts
Terminated by user
Terminated due to error

sharing

You can use the batch processing IF command to
perform error processing based on the errorlevel
returned by RESTORE.
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NAME

TYPE

Rmdir
Internal
SYNONYM

rd

PURPOSE

Removes a directory
structure.

SYNTAX

rd [<drive:>] <path>

COMMENTS

This command removes a directory that is empty
except for the . and .. shorthand symbols. You must
delete all files in the directory first.

EXAMPLE

To remove the \USER\JOE directory, first issue a DIR
command for that path to ensure that the directory
is empty. Then type:

from

a

multilevel

directory

rd \user\joe
The directory will be
structure.

deleted
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NAME

Safety

External

PURPOSE

This command moves the read/write heads of a fixed
disk to the inmost cylinder, i.e. to transport
position. SAFETY does not work over a network on a
shared or remote device.

SYNTAX

safety

COMMENTS

Run this command before moving the computer to a new
location. No special commands are needed when you
restart the computer. Simply switch the power on and
load MS-DOS as usual.
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TYPE

Set

Internal
PURPOSE

Sets one string value in the environment equal to
another string for use in later programs.

SYNTAX

set [ <string=string>]

COMMENTS

This command is meaningful only if you want to set
values that will be used by programs you have
written.
When MS-DOS sees a SET command, it inserts the
entire string into a part of memory reserved for
"environment" strings. If the name already exists in
the environment, it is replaced by the new string.
If you type the SET command with only the first
string, the associated string name is removed from
the environment. If you type SET with no options,
MS-DOS displays the current environment settings.
An application program can get a listing of all
environment values that have been set by examining
its environment. (Environments
are passed in the
Program Segment Prefix. ) Refer to the Nokia MS-DOS
Programmer’s Reference Manual for more information.
The SET command can also be
used
in
batch
processing.
In this way, you can define your
replaceable parameters with
names
instead
of
numbers. If your batch file contains the statement
LINK %FILE%, you can set the name that MS-DOS will
use for that variable with the SET command. The
command
set file=domore
replaces the %FILE% parameter with the filename
DOMORE. Therefore, you do not need to edit each
batch file to change the replaceable parameter
names. Note that when you use text (instead of
numbers) as replaceable parameters, the name must be
ended by a percent sign.
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EXAMPLES
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The command
set tty=vt52
sets your TTY value to VT52 until you change it with
another SET command. If you just type:
set
MS-DOS displays the current environment strings.
If you are a programmer, you may find it useful to
include the following commands, for example, in your
batch files:
set lib=<driveXpath>
set include=<drive><path>
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TYPE

Shift

Internal

PURPOSE

Allows access to more than 10 replaceable parameters
in batch file processing.

SYNTAX

shift

COMMENTS

Usually, command files are limited to handling 10
parameters, %0 through %9. To allow access to more
than ten parameters, use Shift to change the command
line parameters. For example:
if:

%0 = "tan"
%1 = "bar"
%2 = "name"
%3...%9 are empty

then a SHIFT results in the following:
%0 = "bar"
%1 = "name"
%2...%9 are empty
If there are more than 10 parameters given on a
command line, those that appear after the 10th (%9)
will be shifted one at a time into %9 by successive
shifts.
There is no backward shift. Once SHIFT is executed,
the 0 parameter (%0) that existed before the shift
cannot be recovered.
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NAME

« r.1 7
Softload

TYPE
External

PURPOSE

This command loads softkey definitions from a userdefined file. It also activates the first softkey
set .

SYNTAX

softload <filename>

COMMENTS

This command has one parameter:
<filename>
User-defined file. Create
SOFTDEF program.

the

file

with

the

Note that the LOADER.SYS driver must be installed in
CONFIG.SYS before the SOFTLOAD command can be used.
There are five possible error messages:
Illegal file name
File not found
File read error
No SOFTDEF-format file
LOADER.SYS not installed
EXAMPLES

softload softl
softload a:soft2.def
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TYPE

Softread

External

PURPOSE

This command loads softkey definitions from a userdefined file. It also activates the first softkey
set.
This subroutine can be called only from
programs.

SYNTAX

Languages other than BASIC, FORTRAN, and C:
call softread ( <filename> , <status> )
BASIC:
call softrbas ( <filename> , <status> )
FORTRAN:
call softrfor ( <filename> , <status> )
Lattice C:
S-memory model:
call softrcs ( &<filename>,&<status> )
D-memory model:
call softrcd ( &<filename> ,&<status> )
P -memory model:
call softrcp ( &<filename> ,&<status> )
L-memory model:
call softrcl ( &<filename> ,&<status> )
Microsoft C:
small memory:
call softrmcs ( &<filename> ,&<status> )
medium memory:
call softrmcm ( &<f ilename> ,&<status> )
large memory:
call softrmcl ( &<filename> ,&<status> )
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Be sure to install the LOADER.SYS driver before
use this command.

you

Parameters:
<filename>
input parameter:
The name of the file. The name must be followed
by one space.
<status>
output parameter:
Return status (one word):
0
1
2
3
4
5

ok
illegal file name
file not found
file read error
no SOFTDEF-type file
LOADER. SYS not installed

You can create and update softkey files with the
SOFTDEF program. When invoking the subroutine, the
parameters are passed by "call by reference" (oneword offset addresses). This subroutine can be
linked with a user program with the LINK utility.
The object modules are in a file named SOFTREAD. LIB.
EXAMPLES

BASIC:
FILENAMES "SOFT1 "
CALL SOFTRBAS( FILENAMES,STATUS% )
IF STATUS%<>0 THEN ...
FILENAME$= "A:SOFT2 . DEF "
CALL SOFTRBAS( FILENAMES,STATUS% )
IF STATUS%<>0 THEN ...
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Sort

External
PURPOSE

Sort reads standard input, sorts the data, then
writes it to your terminal screen, a file, or to
another device.

SYNTAX

sort [/r] [/+<n>]

COMMENTS

Sort can be used, for example, to alphabetize a file
by a certain column. There are two switches which
allow you to select options:
/r

Reverse the sort; that is, sort from Z to A.

/+<n>

Sort starting with column n where n is some
number. If you do not specify this switch or
if you specify an illegal value, SORT will
begin sorting from column 1.

SORT arranges items by ASCII code. For Scandinavian
characters, the order is: Ä, Ö, Ä, and ä, ö, ä.
Numbers always precede letters (e.g. 9 comes before
a). However, a small "a" comes before a capital "B".
Here is an example: 1, 4, a, B, C, c.
Note that you can only sort files whose size does
not exceed 64K bytes. To sort a file, use the
redirection of standard input and output.
EXAMPLES

This command reads the file UNSORT.TXT, reverses the
sort, and then writes the output to a file named
SORT.TXT:
sort /r <unsort.txt > sort.txt

The following command pipes the output of the
directory command to the SORT filter. The SORT
filter sorts the directory listing starting with
column 14 (this
is the column in the directory
listing that contains the file size), then sends the
output to the screen. The result of this command is
a directory sorted by file size:
dir | sort /+14
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This command
dir | sort /+14 | more
does the same thing as the command in the previous
example, except that the MORE filter gives you a
chance to read the sorted directory one screen page
at a time.

MS-DOS Version 3.20/1.00

Commands - 112

Nokia ASC/AWS

NAME

TYPE

Subst
External
PURPOSE

Substitutes a string alias for a pathname. This
command does not work over a network on a shared or
remote device.

SYNTAX

subst [<drive:>] [/d] [<path>]

COMMENTS

The SUBST command creates or deletes a "virtual
drive" by associating a pathname with a drive
letter. Do not SUBST a drive letter that is already
in use.
When MS-DOS sees a drive that was created with the
SUBST command, it replaces the reference with the
new pathname.
If you type
subst
MS-DOS displays the names of the "virtual drives" in
effect.
Use the /D switch to delete an associated drive or
pathname. You can specify this switch immediately
after the drive name.

EXAMPLE

The command:
subst z: b:\usr\fred\forms
creates
a
virtual
drive Z for the pathname
B:\USER\FRED\FORMS. Now you can
get
to
this
directory by simply typing "z:" to the prompt.

MESSAGES

Incorrect number of parameters
You specified
the command.

too

many or too few options in

Not enough memory
There is not enough memory for
the command.

MS-DOS

to

run

Invalid parameter
You specified a drive letter greater than the
last allowed drive in the LASTDRIVE= statement
of your CONFIG.SYS.
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NAME

Sys

External

PURPOSE

Transfers two MS-DOS system files (MSDOS.SYS and
IO. SYS) from the disk in the default drive to the
disk in the specified drive. This command does not
work over a network on a shared or remote device.

SYNTAX

sys <drive:>

COMMENTS

SYS is normally used to update the system or to
place the system on a formatted disk that contains
no files. You must type a drive letter with this
command.
If 10.SYS and MSDOS.SYS are on the target disk, you
can execute SYS even if the new files take up more
space than the old ones.
An alternative is to run SYS on a blank disk.
SYS copies first 10.SYS and then MSDOS.SYS. 10. SYS
and MSDOS.SYS are both hidden files that do not
appear when you type the DIR command. COMMAND.COM
(the command processor) is not copied. Use the COPY
command to copy COMMAND. COM.
Note: The
sector.

new

SYS

command

also

copies the boot

If you have MS-DOS 3.10 on your fixed disk, you can
update it to version 3.20 with the SYS and XCOPY
commands. You will not need to reformat the disk.
MESSAGES

No room for system on destination disk
There is not enough room on the target disk for
the 10.SYS and MSDOS.SYS files.
System transferred
Indicates that
successfully.

the

command
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TYPE

NAME

Time
Internal
PURPOSE

Displays and sets the time.

SYNTAX

time [ <hours>: <minutes>]

COMMENTS

If you just
displayed:

type "time", the following message is

Current time is (hh):(mm):(ss).(cc)
Enter new time:

Press the <RET> key if you do not want to change the
time shown. If you want to change the time after you
have started MS-DOS, (for example, to 8:20 a.m.),
type
time 8:20
in response to the MS-DOS prompt. The new time must
be entered using numbers only; letters are not
allowed. The allowed options are:
<hours> = 00-24
<minutes> = 00-59
Separate the hour and minute entries by a colon.
(MS-DOS
may
display
another
character,
too,
depending on the country code that you specified in
CONFIG.SYS.) You do not have to type the <ss>
(seconds) or <cc> (hundredths of seconds).
If you do not type a valid time, MS-DOS displays the
message:
Invalid time
Enter new time:

MS-DOS then waits for you to type a valid time.
Like the DATE command, the TIME command format can
be changed with the COUNTRY
command
in
the
CONFIG.SYS file.
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TYPE

Tree
External
PURPOSE

Displays the path (and
optionally
lists
the
contents ) of each directory and subdirectory on the
given drive.

SYNTAX

tree [<drive:>] [/f]

COMMENTS

The TREE command lists the full path of each
directory, along with the names of each of their
subdirectories .
The <drive:> option specifies the drive that you
want to use. If you do not specify this option, TREE
uses the default drive.
The /F switch causes TREE to display the names of
the files in each directory.

EXAMPLE

If you want to print a list of the directory and
file names on the disk in drive B, you can use the
command :
tree b: /f >prn

MESSAGES

No subdirectories exist
The disk in the drive you
contain subdirectories.

specified

does

not

Invalid path
You specified an invalid path.
Invalid drive specification
The drive name that
exist or is invalid.

you

specified does not

Invalid parameter
The /F switch is the only valid
TREE.

parameter

for

Incorrect DOS version
You are using the TREE command with the wrong
version of MS-DOS. Insert the correct version
of MS-DOS and try the command again.
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TYPE

Type
Internal
PURPOSE

Displays the contents of a file on the screen.

SYNTAX

type <filespec>

COMMENTS

Use this command to view a file without modifying
it. (Use DIR to find the name of a file and EDLIN to
change the contents of a file. ) Note that when you
use TYPE to display a file with tabs in it, all tabs
are expanded to 8 spaces wide. A display of binary
files causes control characters (such as Control-Z)
to be sent to your computer, including bells, form
feeds, and escape sequences.

MESSAGES

Invalid number of parameters
You forgot to give a file specification.
File not found
MS-DOS cannot find
file does not exist.

the specified file or the
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NAME

TYPE

Ver

Internal
PURPOSE

Prints MS-DOS version number.

SYNTAX

ver

COMMENTS

If you want to know what version of MS-DOS you are
using, type:
ver
The version number will be displayed on your screen.
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TYPE

Verify

Internal

PURPOSE

Turns the verify switch on or off
disk.

SYNTAX

verify [ON | OFF]

COMMENTS

This command has the same purpose as the /V switch
in the COPY command. If you want to verify that all
files are written correctly to disk, you can use the
VERIFY command to tell MS-DOS to verify that your
files are intact (no bad sectors, for example). MSDOS will perform a VERIFY each time you write data
to a disk. You will receive an error message only if
MS-DOS was unable to successfully write your data to
disk.

when

writing

to

Verify ON remains in effect until you change it in a
program (by a Set Verify system call), or until you
type "Verify OFF".
If you want to
VERIFY is, type:

know

what the current setting of

verify
with no options.
MESSAGES

Must specify ON or OFF
VERIFY accepts only two parameters: ON or OFF.
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Vol

Internal

PURPOSE

Displays disk volume label, if it exists.

SYNTAX

vol [<drive:>]

COMMENTS

This command prints the volume label of the disk in
a specific drive. If you do not type a drive letter,
MS-DOS prints the volume label of the disk in the
default drive.

MESSAGES

Volume in drive x has no label
The disk
label.

in

the drive does not have a volume

Invalid drive specification
You specified an illegal drive name.
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TYPE

Xcopy

External
PURPOSE

Copies files and directories,
directories
if they exist.

including

SYNTAX

xcopy [<drive: >][<path>]<filename >
[<drive: >][<path>][<filename>] [/a]
[/e] [/m] [/p] [/s] [/v] [/w] [/d: <mm-dd-yy>]

COMMENTS

The
first
drive,
path,
and filename
parameters
specify the file or directory that you want to copy.
The second
drive,
path,
and
filename
parameters
specify the target. You must include at least one of
the
source
parameters.
If you
omit
the
target
parameters, XCOPY assumes you want to copy the files
to the default directory.
If you do not specify the path
option,
the
default
directory.
The
default

lower

level

XCOPY
uses
filename
is

The /A switch copies source files
that
have
their
archive
bit set. It does not modify the archive bit
of the source file. Refer to the ATTRIB command
for
information on how to set the archive attribute.
The
/E switch
they are empty.
switch.

copies
any subdirectories,
even if
You must use this switch with the /S

The /M switch is similar to the /A switch
since
it
copies
archived
files
only; however, it turns off
the archive bit in the source
file.
Refer
to the
ATTRIB
command
for
information
on how to set the
archive attribute.
The /P switch prompts you with "(Y/N?)"
to confirm whether you want to create
file.

allowing you
each
target

The
/S switch
copies
directories
and lower level
subdirectories
unless they are empty.
If you
omit
this switch, XCOPY works within a single directory.
The /V switch causes XCOPY to verify each file as it
is written
to the
target
to make sure that the
target files are identical to the source files.
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The /W switch causes XCOPY to wait before it
copying files. XCOPY displays the message:

starts

Press any key when ready to start copying files
You must press a key to continue, or press <CTRL-C>
to abort the XCOPY command.
The /D switch copies source files that you modified
on or after the date specified by <dd-mm-yy>. Note
that the date format may vary depending on the
country code that you are using.

EXAMPLES

Because the DISKCOPY command copies diskettes trackby-track,
it
requires your source and target
diskettes to have the same format. So if you want to
make a copy of a diskette that contains files in
subdirectories to a target diskette that has a
different format, you must use the XCOPY command.
For example:
xcopy a: b: /s /e
copies
all
of
the
files and subdirectories
(including any empty subdirectories) on the diskette
in drive A to the diskette in drive B.
The XCOPY command may prompt you to specify whether
the target is a file or a directory. If you do not
want to receive this prompt, type:
copy /b xcopy.exe mcopy.exe
This creates a new command called MCOPY.EXE. Now you
can use the MCOPY command the same way you use the
XCOPY command, but MCOPY automatically determines
whether the target is a file or directory.
MCOPY uses the following rules for copying files:
1.

If the source is a directory, the target
directory.

2.

If the source includes
target is a directory.
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3.

If you append a backslash ( \ ) to the end of the
target name, the target is a directory.
For example:
mcopy payroll a:\workers\
creates the directory A:\WORKERS if it does not
already exist, and copies the file PAYROLL to
it.

When correctly written programs exit back to MS-DOS,
they return an error code: 0 if no error occurred,
or a value greater than zero if there was a problem.
This error code can be tested in batch files, and it
allows batch programmers to "branch” to an errorhandling routine in the batch file.
If XCOPY encounters an error, it returns one of the
following errorlevel codes:
0
1
2
4

5

Copy without error
No files found to copy
Control-C entered by user to
terminate XCOPY
Initialization error
There is not enough memory--invalid
drive or command line syntax, file
not found or path not found.
Int 24 error occurred
The user aborted from INT 24 error
reading or writing disk.

You can test for these codes by using the errorlevel
option with the batch processing If command.
MESSAGES

Access denied
You tried to overwrite a read-only file.
Cannot perform a cyclic copy
When you are using the /S switch, you may not
specify a target that is a subdirectory of the
source .
Cannot XCOPY to a reserved device
You cannot copy files to a device.
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Cannot XCOPY from a reserved device
You cannot copy from a device to a file.
Does (name) specify a file name
or directory name on the target
( F = file D = directory)?
XCOPY displays this prompt
directory does not exist.

if

the

target

File cannot be copied onto itself
You have specified the same source and target.
File creation error
XCOPY could not create the file. Run the CHKDSK
program to determine if the disk is full.
Incorrect DOS version
You must run the XCOPY command with the correct
version of MS-DOS.
Invalid date
You entered an illegal date. Refer to the DATE
command for information on how to enter the
date.
Invalid drive specification
You specified a drive name that does not exist.
Invalid parameter
You specified an incorrect parameter. Check the
syntax for this command and try again.
Invalid path
The
source
subdirectory.

path

described
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Invalid number of parameters
You specified too many or too
Check the syntax for this
again.

few parameters.
command and try

Path too long
The path name you specified was too long. You
may have to change directories to replace files
in deep subdirectories.
Reading source file(s)...
XCOPY is now reading the source files that you
specified.
Unable to create directory
MS-DOS cannot create a directory if a file with
the same name already exists. Check to see that
you typed the directory name correctly, or
rename the file or directory if necessary.
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TYPE

Xmode

External
PURPOSE

Use this command to change the parameter values of
the current operating mode.

SYNTAX

xmode {/switch}

COMMENT

/SWITCH in this command
Allowed values are:

is

a

two-character

clock frequency

C6
C8

6 MHz
8 MHz

key shut-off

P0
Pl

enable
disable

keyboard mode

KN
KB

Nokia PC mode
Base mode

character set

SO
SI
SR

Base
Nokia
reset

monitor time-out

M+
M-

enable
disable

background color

IB
IW

black
white

attribute encoding

AB
AU

blue
underline

code

Key shut-off is not available on the Nokia AWS.
M-, M+, IB, IW, AB, and AU have no effect on the
color display unit.
KN and KB are not available if
LAST.SYS have not been installed.

NKEYB.SYS

and

There is more information on how to use these
options in the chapter which discusses the two
operating modes in detail.
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7.1

1

Using Utility Programs

The MS-DOS diskettes contain a number of useful utilities. For
MS-DOS, they are much like external commands. Utility programs
differ from ordinary commands in that typing one command to
execute the program is not enough. You will actually enter the
program to select options from menus, assign values to
parameters, and so on.
In addition to the utilities discussed in this chapter, there
are four others which have been given chapters of their own:
the EDLIN text editor, the File Comparison utility, the
LINKer, and DEBUG.
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fiCDEF

In the Base mode, colors are created as usual by using the
"set
graphics
rendition" escape sequence or IBM color
attributes in INT 10H BIOS functions. In the Base mode, colors
are fixed and cannot be changed.
In the Nokia PC mode, however, colors are not accessed
directly. Instead, application programs use Nokia PC b/w
attributes which are automatically converted into color attributes by the system. The conversions have default definitions
which can be modified by the user.
The purpose of the Nokia PC mode conversions is to facilitate
the running of b/w programs on a color display. In general, no
modifications are required in the application program itself;
defining attribute conversions will be sufficient to create
color images which meet your requirements. The name of the
program for defining the conversions is ACDEF.
The syntax of the command is
acdef
ACDEF allows programs which use MS-DOS console output functions (typically programs written in high-level languages) to
take advantage of the color attributes of the EGA board. The
same applies to all the Nokia PC applications that use the
Nokia PC BIOS function INT 10H (functions 16: write char with
Nokia PC attribute; 17: write teletype with NOKIA PC attribute; and 18: read char with Nokia PC attribute). You can
assign a color attribute to each Nokia PC attribute and vice
versa.
With ACDEF, you can create an attribute conversion file which
defines the desired conversions between Nokia PC attributes
and EGA color attributes. It is also possible to update the
attribute conversions in system RAM directly. The values that
are loaded when you start MS-DOS come from NKEYB.SYS.
To activate attribute conversions contained in a file, use the
ACLOAD utility. If the definitions are saved in system RAM (or
permanently in NKEYB.SYS), they become effective when you exit
ACDEF.
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7.2.1

Using ÄCDEF

ACDEF. FRM and ACDEF.EXE must be in the working directory or in
another directory that has been specified in the PATH and
APPEND commands. NKEYB.SYS and LAST.SYS must be installed.
Using the ACDEF program involves three steps:
1.

Reading attribute conversions from a user-defined file
The file from which the conversion definitions are read
can be created with the ACDEF utility. You will find one
conversion file on the MS-DOS diskette, named NOKIA.ATT.
The same definitions have been stored in NKEYB.SYS.

2.

Updating attribute conversions
Both a user-defined file and the current conversions in
system RAM may be updated at any time. If no user-defined
file is read, the program automatically assumes that the
current definitions will be updated.

3.

Saving attribute conversions
The updated conversions can be saved in a user file,
temporarily in system RAM, or permanently in NKEYB.SYS. A
temporary update is always carried out in connection with
a permanent update. If no file was selected and nothing
was updated, the conversions currently in system RAM can
be saved as such, for example in a file.

7.2.2

Reading Conversions From a File

This program has a multilevel menu structure which the Nokia
softkeys can access. Figure 7-1 shows the main menu of ACDEF.
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S2

S5

Figure

7-1

S6

The Main Menu of ACDEF

The definitions of the softkeys are as follows:
EXIT
Exits the
this key

current

function. Depending on the menu,

exits the program.
returns to the previous function
moves to the next function.
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LOAD ATTRFILE
Reads conversions
UPDATE

from a user-defined

file.

ATTRIBS
Displays conversions.
If a user-defined
file has been
read,
the Nokia PC-to-color
conversions
contained in
the
file
are displayed.
Otherwise,
the
program
displays the conversions currently in system RAM.

SAVE DEFINS
Moves

to the SAVE DEFINITIONS

menu.

To read a user-defined
file, press <LOAD ATTRFILE> in the main
menu.
Write
the
name
of the file in the input field which
appears on the screen (Figure 7-2). Press <RET> to terminate
input.
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Figure 7-2

S6

S7

Reading a User-defined File

7.2.3 Conversions From Nokia PC to Color
There are a total of 256 different attributes which are listed
on 16 pages. Each page contains sixteen Nokia PC attributes
and the corresponding EGA color attributes (Figure 7-3).
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Figure 7-3

Conversions From Nokia PC to Color

The Nokia PC attributes are in the left half of the screen.
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The Nokia PC visual attribute bits are as follows:
MSB

LSB

IIIIIIIII
---- 0 = ASCII coded character generator
1 = EBCDIC coded character generator
------ 1 = line element
-------- 1- =- reverse video
---------- 1- =- half-lit
------------ 1- =- invisible
1 = bold
---------------- 1- =- underline
------------------ 1- =- blink
Note that NDC displays the ASCII bit (O-bit) dark grey, if the
bit is set. Moreover, the NDC display controller does not have
a line element.
The corresponding color attributes are in the right half of
the screen. The EGA color attribute bits are as follows:
MSB

IIIIIII
I _ _I I _ _

LSB

□

character color
background color
1 = blink

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

black
blue
green
cyan
red
magenta
brown
grey
dark grey
light blue
light green
light cyan
light red
light magenta
yellow
white

The 3-bit in the EGA chart is "high intensity. " It creates the
character colors 8 through 15.
After being defined and activated, the Nokia PC attribute and
the corresponding color attribute are displayed on the same
line (see Figure 7-3). Conversion from Nokia PC to color is
performed with the INT 10H functions 16 and 17 or with the
standard MS-DOS console output functions.
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The color of the Nokia PC attribute which corresponds to the
cursor position is displayed on a status line near the bottom
of the screen.
The definitions of the softkeys are as follows:
PREVIOUS PAGE
Moves to the previous page. From the first
program moves to the last.

page

the

NEXT PAGE
Moves to the next page.
program moves to the first.

From

the

last page the

SELECT BW CODE
Selects the next Nokia PC attribute. Enter
( 0 through 255) after pressing this key.

the

code

EXIT
Moves to the Color-to-Nokia PC definitions.

7.2.4

Conversions From Color to Nokia PC

After defining Nokia PC-to-color conversions, you can define
conversions in the opposite direction. You can change the
default conversions of the program if necessary.
Color-to-Nokia PC conversions are performed with the Nokia PC
INT 10H function 18. For bit charts, see the previous section.
You can go through the attributes one at a time. The current
attribute is visible in the upper left-hand corner of the
screen. The default value appears below the current attribute.
Select any code from 0 through 255. All the Nokia PC attributes converted to the current color attribute are displayed
on the screen. See Figure 7-4.
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Figure

The

definitions

S3
SELECT
COLOR

7-4

of

S4
Next
color

Conversions

the

softkeys

S5
Next
duplic.

From

are

S6

Color

as

to

S7

Nokia

S8
EXIT

PC

follows:

P R E V I O U S PAGE
Moves t o
attributes
attribute,
Otherwise,
From the

the

previous
page.
I f more t h a n
16
Nokia PC
have
been
converted
to
the same color
they
must be spread
on more t h a n
one page.
this
label
will
not
appear
on the
screen.
first
p a g e t h e program
moves t o t h e
last.
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NEXT PAGE
Moves to the next page. If more than 16 Nokia PC
attributes have been converted to the same color
attribute, they must be spread on more than one page.
Otherwise, this label will not appear on the screen.
From the last page the program moves to the first.
SELECT COLOR
Selects the next color attribute. Enter a code in the
range 0 through 255 after pressing this key.
NEXT COLOR
Displays the next color attribute and its data.
NEXT DUPLIC
Displays the next
color
attribute
which
has
"duplicates." "Duplicate" here refers to Nokia PC
attributes which have been converted to the same
color attribute.

7.2.5 Saving the Conversions
After updating a file, you
alternatives. See Figure 7-5.

can

save

MS-DOS Version 3.20/1.00

it. There are three

Utilities

12

Nokia ASC/AWS

S2

S5

Figure 7-5

S7

Saving the Conversions

The definitions of the softkeys are as follows:
SAVE FILE
After pressing the key, write the name of the file
where you wish to save the conversion definitions in
the field and press <RET>. If you originally read a
user-defined file, its name appears as the default
value. If you enter another name, the original file
will remain intact.
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SAVE TEMP
The new definitions are saved in system RAM. The
definitions will be lost when you reboot the system
or turn the power off.
SAVE PERM
The new definitions are saved in NKEYB.SYS. The
driver must be on the default drive. The program
saves the definitions in system RAM at the same time.
Use this function with caution. To prevent accidental
use of this key, it must be pressed twice.
If, after changing the conversions in NKEYB.SYS, you would
like to restore the original definitions, do as follows:
1.

Start the ACDEF program.

2.

Read the NOKIA.ATT file from the MS-DOS diskette.

3.

Save the
NKEYB. SYS

conversions

of

NOKIA. ATT

permanently

in

If you make a mistake in the definitions and cannot see any
text on the screen, restart MS-DOS from the original MS-DOS
diskette .
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ALOITUS

This is the Finnish-language version
delivered on your MS-DOS diskette. Run
START if you prefer Finnish to English.

of the START utility
ALOITUS instead of

For detailed information on the utility, refer to the section
on START in this chapter.
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7.4

CONF

With this program you can examine and modify
associated with the system configuration.

the

definitions

The syntax of the command is:
conf

7.4.1

Using the Program

CONF gives you access to the CONFIG.SYS file and to the KEYDEF
and LINCONF programs. When you start the program, the main
menu is displayed. Select an option
by
pressing
the
appropriate softkey.
CONF.FRM and CONF.EXE must be in the working directory or in
another directory specified in the PATH and APPEND commands.
NKEYB.SYS and LAST.SYS must be installed.
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7.4.2 The Main Menu of CONF

S2

Figure

7-6

The Main Menu of CONF

Figure 7-6 shows the main menu
definitions of the softkeys are:

of

the CONF program. The

MS-DOS PARAMS
For updating the CONFIG.SYS file of a single-user
system. Select this key when you need to make changes
to the contents of CONFIG.SYS.
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CONSOLE DEFINS
Starts the KEYDEF program.
LINE PARAMS
Starts the LINCONF program.
EXIT
Exits
the program. In submenus this
execution back to the previous menu.

7.4.3

key

moves

MS-DOS Parameters

If you select <MS-DOS PARAMS > when you are in the main menu of
CONF, you should check the default drive. The configuration
file will be loaded from the default drive. Change the default
drive if necessary by pressing <CHANGE DRIVE>. When you are
ready to continue, press <LOAD CONFIO
to load the configuration file. You will see this text:
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10

S2

S5

Figure

7-7

MS-DOS Parameters

What you see on the screen are the DEVICE= statements of your
configuration file. To make changes to these statements, press
<DEVICE>. New softkey labels appear on the screen. Insert or
delete new drivers by pressing the appropriate key.
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T o check o r change the v a l u e s o f the
p r e s s <OTHER PARAMS>. The v a l u e s w i l l

NCKIA ASC/AWS SYSTEM CCNFIGURATICN Cbnfig

OTHER

file:

- 19

other MS-DOS p a r a m e t e r s ,
be displayed.

v3.10

MS-DOS parameters

C:\OCNFIG.SYS

PARAMETERS:

BUFFERS

=

FILES

= 20

(8.. 255)

= 16

(1..4..255)
(0..255)

KES
not auton

closed

20 ( 1 . . 2 . . 9 9 )

= 8

COUNTRY

= 358 ( 0 . . 9 9 9 )

LASIDRIVE

=

Z (A..E..Z)

BREAK

=

(0FF,CN)

SHELL =

Select softkey.
SI
BUFFERS

S2
FILES

S3
FCBS

Figure

S4
COUNTRY

7-8

S5
LASTDRIVE

Other

S6
BREAK

S7
SHEU.

INS-OFF
S8
Exit

Parameters

S e e the c h a p t e r
which d i s c u s s e s
the CONFIG.SYS f i l e
for
more
information
on
these
parameters
and
how they a r e u s e d . T o
changeany v a l u e , s i m p l y p r e s s the corresponding
softkey.
Save
the new v a l u e s before ending program e x e c u t i o n .
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HÄRDCONF

This program is used to change the parameter values of the
HARDCPY.SYS hardcopy driver.
The syntax of the command is:
hardconf
The parameters whose values can be changed, either temporarily
or permanently, are:
printer type
hardcopy area on the screen
sheet feed after hardcopy (yes/no)

Printer type is specified in HARDCPY.SYS or CONFIG.SYS. To
change the default value saved in HARDCPY.SYS, use the
HARDCONF program. Note that any hardcopy printer definition in
CONFIG.SYS comes before a definition in HARDCPY.SYS.
Here is a list of printers that are currently being
by Nokia:
TALLY120
TALLY160
N0KIA45*

Nokia 4510/4511/4512;

Facit 4510/4511/4512

EPSON

Epson FX 80

N-DPL24

Nokia DPL 24; Fujitsu

N-DPL24M

Nokia DPL 24 ♦ Multigraph

N-DPL24P

Nokia DPL 24 + sheet feed

N-DPL24C

Nokia DPL 24 + Multigraph ♦ sheet feed

CQ34

Honeywell

N-DPT8*

Nokia NDPT 88/89; Siemens
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NLASERJ

Nokia Laser Jet; HP Laser Jet

NLASERJM

Nokia Laser Jet + Multigraph

LASERJ+

Nokia Laser Jet*; HP Laser Jet+

LASERJ+M

Nokia Laser Jet+ ♦ Multigraph

CANON

LBP-8 A1/A2

CANON F

same as CANON, hardcopy with frame

NDP10

Nokia Document Printer, no graphics

NDX2100

Nokia DX 2100/2200 with Epson FX 80 emulation

NDX2100M

Nokia DX 2100/2200 ♦ Multigraph

IDX2100

Nokia DX 2100/2200 with IBM Pro or Graphics emulation

IDX2100M

Nokia DX 2100/2200 + Multigraph

LASER10+

Nokia Laser 10 with HP Laser Jet+ emulation

LASER10M

Nokia Laser 10 ♦ Multigraph

LASER10I

Nokia Laser 10 with IBM Graphics Printer emulation

LASER10E

Nokia Laser 10

with Epson FX 80 emulation

If you make a permanent change to the hardcopy printer in
HARDCONF, the program will also change the printer name in
CONFIG.SYS automatically IF a printer name has been included
in the corresponding DEVICE statement in CONFIG.SYS.
In addition to printer type, you can also set the
area with the HARDCONF program. Allowed values are:
minimum
value
first row
first column
last row
last column

1
1
1
1

maximum
value
28
80
28
80

hardcopy

default
value
1
1
25
80

HARDCONF. FRM and HARDCONF.EXE must be in the working directory
or in another directory that has been specified in the PATH
and APPEND commands. NKEYB.SYS and LAST. SYS must be installed.
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1 (1..28)
1 (1..80)
25 (1..25..28)
80 (1..80)

S2

S7

Figure 7-9

Using HARDCONF

Figure 7-9 shows what will appear on the screen after HARDCONF
is started. Move to a new field by pressing an arrow key. Make
the necessary changes.
You can save the new values either temporarily or permanently.
A temporary update means that the new values are effective
until
the system is rebooted. If you save the values
permanently, the system will store them in the HARDCPY.SYS
driver. A permanent update also updates system RAM memory.
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The softkey definitions are as follows:
NEXT PRINTER
Displays the next hardcopy printer name from the list
of available printers.
PREV PRINTER
Displays the previous hardcopy printer name from the
list of available printers.
CHANGE TYPE
Selects printer type. The available options (if any)
will be displayed in the lower left-hand corner of
the screen.
SET INIT VALUES
Initializes the "character
mode
hardcopy"
and
"paperfeed" options. The default values will become
effective. You can use this key to restore the
default values after making temporary or permanent
changes to them.
SAVE TEMPOR
Saves the new values temporarily in system RAM.
SAVE PERMAN
Saves the new values permanently in the HARDCPY.SYS
driver. The same values will also be loaded into
memory.
CHANGE DRIVE
Changes the default drive to enable you to read
previously saved values from or save new values to
another drive.
EXIT
Exits HARDCONF.
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KEYDEF

This program allows you to change the codes that the keys of
the keyboard generate. This means that you can, for example,
move the code of the letter S to some other key. In addition
you can also change the values of some console parameters.
The syntax of the command is:
keydef
If the key code tables of the system are not in order, the
label of softkey no. 6: REORG TABLES will blink. If this
happens, you should first press <S6>.
It is possible to print a listing of the key codes on a
printer. You can also save the listing in a file if necessary.
Application programs often have key definition files of their
own. The files are named after the programs that they have
been created for. A key definition file is loaded together
with its application program. You may create as many key
definition files as necessary.

7.6.1

Using KEYDEF

You can start KEYDEF directly or through CONF. KEYDEF. FRM and
KEYDEF.EXE must be in the working directory or in another
directory specified in the PATH and APPEND commands. NKEYB.SYS
and LAST. SYS must be installed.
There are separate .FRM files for the Nokia 102 and 100
keyboards. The files are named KEYDEF. 102 and KEYDEF. 100. The
START utility selects one of them, depending on which keyboard
you have.
KEYDEF accepts the following input data:
Key codes
There are four levels for each key: base, shift,
control, and shift + control. You can assign a
different definition of up to 64 characters to a key
on each level.
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These restrictions apply to assigning definitions:
maximum number of string definitions: 100
maximum length of a string definition:
64 characters
maximum total length of string definitions:
512 characters
The
definitions can
following formats:

be

entered

in

one

of

the

ASCII: any character (e.g. A )
Hexadecimal: two digits
brackets (e.g. <01>)
Mixed
format:
DIR<0D>)

ASCII

enclosed
and

in

hexadecimal

angle
(e.g.

Some characters like Control-C must always be entered
in hexadecimal format.
Softkey labels
A label of up to 16 characters can be assigned to
each softkey. The label will be displayed at the
bottom of the screen.
Under KEYDEF, you can only assign
system-level
softkey labels. If an application program uses its
own softkey definitions, the system-level definitions
will be suppressed until you exit the application.
Sometimes you may have to reboot MS-DOS or use the
KEYLOAD command after exiting an application program
to restore system-level softkey definitions.
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Console parameters
screen length
cursor mode
cr&lf mode
scroll mode
caps lock effect

7.6.2

Editing Input

The program displays the current value of each input field, if
any.
In addition to entering new information from the
keyboard, you can edit the contents of the field with these
keys :
INS
Switches from overtype mode to insert mode, or
vice versa. The default mode is overtype (ins
OFF).
ARROW LEFT/RIGHT
Moves the cursor one position left or right.
BACKSPACE
Overtypes or deletes the character to the left
of the cursor.
DEL
Overtypes or deletes the
current cursor position.

character

in

the

TABULATION
Truncates the field. If the cursor is in the
first position, the function will move the
cursor to the next field.
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To terminate input, use one of the following keys
RET
ARROW DOWN
SOFTKEY (SI - S8)
ARROW UP (returns to the previous field)
ARROW HOME (returns to the first field)

7.6.3 The Main Menu of KEYDEF
After you
displayed:

start KEYDEF, the main menu of the program will be
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key
INS-OFF

S3

Figure
The s o f t k e y

S4
Update
params

7-10

functions

of

The
the

S5
Save
defs

S6

Main Menu of
m a i n menu are

S7

S8
Exit

KEYDEF
as

follows:

LOAD DEFS
R e a d s the key d e f i n i t i o n s
from
o f the f i l e
must be s p e c i f i e d .

a user

file.

The

UPDATE KEYBOARD
Allows

you

to

make changes

to
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UPDATE PARAMS
Allows you to make
console parameters.

changes

to

the values of the

SAVE DEFS
Saves the new definitions.
REORG TABLES
This label only appears if the code tables become
disarranged. Press this key before proceeding.
EXIT
Exits the program. In other menus this key moves
execution to the next or previous menu.

7.6.4

Entering the Key Definitions

You have a choice of editing the definitions currently in
memory or the contents of a key definition file. If you wish
to edit a file, you must first read the file (see the previous
section ).
To access the key definitions, press CUPDATE KEYBOARD > in the
main menu. What you will see on the screen is something like
this :
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NOKIA ASC/AWS SYSTEM CONFIG.

& console:
update
keybrd codes
v3.14
CODE STRING BUb’Fhx: Reserved
Available
Key ranter
1
Soft SI
Drive
Strings
............ 20 ............... 180
______( 1 . . . 1 0 0 )
key _________A :
_________________Characters
. . . 60 ............... 452
KEY LEVEL KEY CEDES (max 64 codes on each level)
TYPE
SI
Base
Norm
Shift
Narm
Ctrl
Namn
Shift+ctrl
El
S2
S3
S4
S5
S6
S7
S8
1234
6789
18

10 11 16 17

36 37 56 57

77 78 95 96

5

97

SI
KEY
NUMBER

S2
NEXT
KEY

Figure

7-11
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DISPLAY

HEXA/ASCII
Displays

SOFTKEY

codes

is hexadecimal/ASCII

format.

LABEL
Assigns

a label to a softkey.

<space> = <20>
Generates <20> as the last code
This is the code for <space>.
<return>

definition.

= <0D>
Generates
<0D> as the last code
This is the code for <RET>.

CHANGE

of a key

of a key

definition.

CODETYPE
There
are three
types
of code
available:
USER,
SPECIAL,
and
NORMAL.
The
first
two
are
for
programmers.
If you are not a programmer,
any keys
you redefine should be NORMAL.

EXIT
Returns

to the main menu.

7.6.5 Console Parameters
The
KEYDEF
program
also
gives
console parameters. Press <UPDATE
KEYDEF. You will see this text:

you
access
to a number
PARAMS > in the main menu
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61

S2

Figure 7-12

S5

Updating the Console Parameters

Figure 7-23 shows the default values. The parameters are:
SCREEN LENGTH
The maximum value is 25.
CURSOR MODE
The
cursor
is
normally
a blinking underline
character. If you select R + blank, the cursor will
change to a small black rectangle.
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CR&LF MODE
The ON option means that the cursor will automatically move to the next line after it passes character
position 80.
SCROLL MODE
The ON option means that text will scroll upward
after the cursor reaches the bottom line of the
display.
CAPS LOCK EFFECT
This parameters determines which keys on the keyboard
are affected by the <CAPS LOCK> key.

7.6.6 Saving the Definitions
After making the necessary modifications, you should save the
new values and definitions. First select <SAVE DEFS> in the
main menu. The screen will look like this:
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S5

Figure 7-13

S6

Saving the Definitions

SAVE KEYBOARD
Saves key definitions in a specified file.
PRINT DOCUMENT
Makes a listing of all the key definitions currently
in system RAM and saves them in a file. When PRINT
DOCUMENT is pressed, the system prompts for a file
name. If PRN is entered instead of a filename, the
listing will be sent to the printer.
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UPDATE SYS TEMP
Saves the new definitions temporarily in system RAM.
The definitions will be effective until MS-DOS is
rebooted or the power is turned OFF.
EXIT
Moves to the previous menu.
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LINCONF

Sets the line parameters of the RS232.SYS device driver for
the computer's serial ports. The syntax of the command is:
linconf
You can start the program directly or through the CONF
program. LINCONF. FRM and LINCONF.EXE must be in the working
directory or in another directory specified in the PATH and
APPEND commands. NKEYB.SYS and LAST.SYS must be installed.
You will need the LINCONF program if you intend to use the
RS232.SYS device driver. Note that RS232 must also be included
in the device list of CONFIG.SYS.
If you type the command in the Base mode, LINCONF switches to
the Nokia PC mode ( and back to the Base mode after program
execution) automatically.

7.7.1 ÄUX and PRN
LINCONF lets you set the line parameters for two serial ports.
They are called AUX and PRN. AUX refers to serial port 1, and
PRN refers to serial port 2. The Nokia AWS has only one serial
port (AUX). Any values assigned to the line parameters of PRN
on the Nokia AWS have no effect.
The charts
change.

below

list

the

parameters whose values you can
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PARAMETER

ALLOWED VALUES

DEFAULT

Line speed

75 - 9600 bps

9600

No. of data bits

5, 6 , 7 , or 8

8

Parity

NO, ODD, or EVEN

NO

No. of stop bits

1 or 2

1

RTS signal

HIGH or LOW

HIGH

DTR signal

HIGH or LOW

HIGH

Time-out

ON or OFF

ON

Time-out length

1 to 60 seconds

14

per character

per character

Table 7-1

Parameter Values for AUX and PRN

These parameters are for AUX only:

PARAMETER

ALLOWED VALUES

DEFAULT

Protocol

XON/XOFF or OFF

OFF

Buffer length

8 - 1024

1024
___________________

Table 7-2

Parameter Values for AUX Only
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These parameters are for PRN only:

PARAMETER

ALLOWED VALUES

DEFAULT

Protocol

X0N/X0FF.

OFF

ETX/ACK. or OFF
Burst length

from 5 to 9999

128

Forming

ON or OFF

OFF

Left margin

from 0 to 255

0

Total page

from 0 to 255

72

Top margin

from 0 to 255

0

Bottom margin

from 0 to 255

0

for ETX/ACK

length

Table 7-3

Parameter Values for PRN Only

7.7.2 Using LINCONF
After you start LINCONF, the program will prompt you to select
the name of the port whose parameters you wish to reconfigure.
Allowed values are AUX and PRN. A new name will appear in the
input field if you press <NEXT NAME>. Press <UPDATE PARAMS>
when you are ready to continue. You will see this text on your
screen:
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Reading the Parameter Values

You must first read parameter values from a user-defined file,
from system RAM, or from the system disk. The softkey
definitions are as follows:
USER FILE
LINCONF will prompt for the name of a file.
RUNNING SYSTEM
The values currently in system RAM will be read.
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SYSTEM DISK
The values saved in the RS232.SYS device driver are
read. The RS232.SYS file is searched in the DRV
directory of the default drive. If necessary, change
the default drive and directory by pressing <CHANGE
PATH>. When you are ready to continue, press <LOAD
FILE> to read the parameters in the specified system
file.
EXIT
Returns to the previous menu.
After reading the values of line parameters, LINCONF displays
them on the screen:

1024

S2

Figure

7-15

Line Parameters
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Figure 7-15 shows the line parameters
whose
change. The softkeys are used as follows:

values

you

can

NEXT CHANNEL
Displays

the values

of another

serial

port.

NEXT VALUE
Displays the next allowed
current input field.

value

of a parameter

in the

FORMING PARAMS
PRN only:
Displays
the values of left margin, page
length, top margin, and bottom margin. Press this key
a second time to return to the previous screen.
INFO
Displays the allowed values
of all parameters.
An
arrow marks the current input field. Press any key to
return to the previous screen.
SAVE PARAMS
Press
this
values .

key

when

you are ready

EXIT
Returns

to the previous

menu.
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7.7.3 Saving the New Values
After you make the necessary changes, press <SAVE PARAMS>. New
softkey options will be displayed:

S2

S5

Figure 7-16

Saving the New Values

The definitions are:
SAVE FILE
Saves the parameter values in a user file.
specify the file name.
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SAVE TEMP
Saves

the parameter

values

temporarily

in system

RAM.

SAVE PERM
Saves
the
parameter
values
permanently
in the
RS232.SYS device driver. If you want
to change
the
default
drive,
press
<CHANGE
PATH> and give a new
path name. When the path name is correct, press <SAVE
FILE> to save the parameters permanently.
EXIT
Returns

to the first

menu of LINCONF.
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MODEDEF

The MODEDEF utility lets you assign new values to the mode
parameters of the two standard operating modes of the system
(Nokia PC mode and Base mode). Since the parameter values can
be saved in a file, you can use this command to create your
own operating mode(s) for special applications. In addition,
MODEDEF allows you to change the default mode.
The syntax of the command is
modedef
MODEDEF. FRM and MODEDEF.EXE must be in the working directory
or in another directory specified in the PATH and APPEND
commands. NKEYB.SYS and LAST.SYS must be installed.
If you type the command in the Base mode, MODEDEF switches to
the Nokia PC mode ( and back to the Base mode after program
execution) automatically.
There is a separate chapter on the operating modes in this
manual. See that chapter for a full discussion of the mode
parameters.

7.8.1

Default Values

The mode parameters of the Base mode and Nokia PC mode have
default values which are saved in a device driver named
LAST. SYS. As you will see a little later, it is possible to
change those values. The same values are also in two files
named NOKIA.MOD and BASE. MOD in the DATA directory.
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PARAMETER

Base

Nokia PC

Clock frequency

8 MHz

8 MHz

Key shut-off

enabled

enabled

Keyboard mode

base

nokia

Character set

base

nokia

Monitor time-out

disabled

enabled

not on EGA

Background color

white

white

not on EGA

Attribute encoding

underline

underline

not on EGA

Display mode

character

character

Display width

80

80

Graphics resolution

320x200

320x200

Display adapter

color

color

Line channels

0

0

Table 7-4

7.8.2

REMARKS

not on AWS

not on EGA

Default Values for the Mode Parameters

Starting MODEDEF

When you type the MODEDEF
program is displayed:

command,
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NOOA ASC/fiNS - SYSTEM OONFIGURATICN -

Load user defined
mode file
Update modes
Save mode definitions
Exit

SI
S4
S5
S8

SI
LOAD
V
CDEFILE

soft

vl.10

Main menu

FLNCTTCN

SOFT KEY

Select

Modedef

ASC/AWS

key
S2

S4
UPDATE
NODES

S3

Figure
The softkeys

are

7-17
used

The

as

S5
SAVE
DEFINS

Main

Menu of

S6

S7

INS-OFF
S8
EXIT

file.
Press

The
<RET>

MODEDEF

follows:

LOAD MODEFILE
R e a d s the p a r a m e t e r
program
prompts
for
to t e r m i n a t e
input.

values
from
a
user
the name o f the f i l e .

UPDATE MODES
Lets
you
parameters

change

or

examine

.
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SAVE DEFINS
Saves the new values.
EXIT
Exits the program. In other menus this
execution to the next or previous menu.

key

moves

7.8.3 Reading the Mode Parameters
Press <UPDATE
displayed.

MODES >

in

the

main menu. A new menu will be
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.10

SI

S5

Figure

7-18

Reading

S7

the Mode Parameters

The softkey definitions are:
UPD LOAD DEFINS
If you wish to examine values that have been saved in
a user file, you should load the file first (see
the
main menu). Otherwise the parameters of the current
operating mode (Nokia PC mode) will be read.
UPD BASE MODE
Displays the parameter values of the Base mode.
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UPDATE NOKIA
Displays the parameter values of the Nokia PC mode.
UPDATE PARAMS
Lets you change the default mode.
EXIT
Returns to the previous menu.

7.8.4

Assigning the New Values

Let us suppose that you press <UPD BASE MODE> in the previous
menu. The values of the Base mode parameters appear on the
screen.
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Nokia

NCKIA ASC/flWS - SYSTEM OCNFIGURfllTCN -

Modedef

ASC/AWS

vl.10

Update nodes

Base mode

El 6

Clock frequency
Key shut-off
Keyboard mode
Character
set
Monitor timeout
Background color
Attribute
encoding
Display mode
Display width
Graphics
resolution
Display adapter
Line channels

S2

SI

=
=
=
=
=
=
=
=
=
=
=
=

8 = 841z
1 = disabled
(not on ANS)
enabled,
Nokia,
1 = base
1 = Nokia
base,
(not on EGA)
disabled,
1 = enabled
(not on EGA)
white,
1 = black
1 = blue
(not on EGA)
underline,
1 = graphics
character,
40 characters 5,1 = 80 characters
320*200, 1=640*200,2=720*348,3=720*400
monochrome,, 2 = color
(not on EGA)
pm
base,
1 = RS232, 2 = parallel

S4
Next
value

S3

Figure
The softkey

0
0
0
0
0
0
0
0
0
1
0

0
1
0
0
0
0
0
1
0
2
0

7-19

definitions

S5

Assigning
are

used

S6

S7

INS-OFF
S8
EXIT

the New Values
as

follows:

NEXT VALUE
T h e next

allowed

value

is

displayed.

EXIT
Returns

to

the

previous

Use
the
arrow
keys t o move the
Allowed values
are displayed
next
values .

menu.
cursor
to a n e w input
field.
to
the
column
of
current
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Note that key shut-off is not available on the Nokia AWS. If
you have the EGA display controller, the values of the
following parameters do not have any effect: monitor time-out,
background color, attribute encoding, display adapter.

7.8.5

Changing the Default Mode

"Default mode" refers to the mode which is activated when MSDOS is started. To change the default mode, press <UPDATE
PARAMS>. A new menu is displayed.

10

S2

S7

S5

Figure

7-20

Changing

the Default
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The softkeys are:
NEXT MODE
Displays a new value for default mode. Allowed values
are Nokia PC mode and Base mode.
SAVE PARAMS
Saves the new default mode in LAST.SYS.
EXIT
Returns to the previous menu.
After you change the default mode on the screen with <NEXT
MODE>, press <SAVE PARAMS > and then <EXIT>. Note that you
cannot use your own operating mode as the default mode.

7.8.6 Saving the New Values
After making the necessary changes you should return to the
main menu of MODEDEF and press <SAVE DEFINS>.
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10

S2

S5

Figure 7-21

Saving the New Values

The softkeys are used as follows:
SAVE FILE
Saves the values of the mode parameters in a user
file. The program prompts for the name of the file.
Press <RET> to terminate input. If you loaded a file
after starting MODEDEF, the name will be displayed as
the default value. If you change the name, the
original file will remain as it is.
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SAVE BASE TMP
Substitutes the new values for the current values of
the Base mode in system RAM. The new values will be
effective until you reboot the system or turn the
power off.
SAVE TMP NOKIA
Substitutes the new values for the current values of
the Nokia PC mode in system RAM. The new values will
be effective until you reboot the system or turn the
power off.
SAVE BASE PRM
Substitutes the new values for the old values of the
Base mode in LAST. SYS. This is a permanent update.
The old values will be destroyed. LAST. SYS must be on
the default drive. Press this key twice.
SAVE PRM NOKIA
Substitutes the new values for the old values of the
Nokia PC mode in LAST.SYS. This is a permanent
update. The old values will be destroyed. LAST. SYS
must be on the default drive. Press this key twice.
EXIT
Returns to the previous menu.
When you switch from Nokia PC mode to Base mode or vice versa,
the system looks for the mode parameters in LAST. SYS. Any
changes to mode parameter values in LAST. SYS destroy the old
values. We recommend that you do not make any changes to
LAST. SYS (with
the exception of default mode). If you must
change the parameter values of either mode, save the new
values in a separate user file, not in LAST. SYS.
The default values of the Base mode and Nokia PC mode are also
delivered
in
two
files named BASE. MOD and NOKIA. MOD,
respectively. The two files reside in the DATA directory. To
restore the original values of the Base mode, for example,
start MODEDEF, read the values from BASE. MOD, and make a
permanent update.
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SETUP

The SETUP utility stores the hardware configuration in the
computer’s CMOSRAM (battery backed memory). The syntax of the
command is
setup
You will find the necessary information written on a sticker
which is attached to the back panel of the system unit.
SETUP displays a menu. Check the values and make the necessary
changes. Use the arrow keys to move to a new line. SETUP
displays instructions below the main menu as you move up or
down. For the Nokia AWS, the menu might look like this:
Current Date:............... 10-31-1987
Current Time:............... 14:50:54
Diskette Drive A:........... 3.5” (1.44MB)
Diskette Drive B:........... Not Installed
Fixed Disk Drive C:......... TYPE: 2
Fixed Disk Drive D:.........
System Base Memory:
.........
Extension Memory:...........
Primary Display Type:.......

Not Installed
640KB
384KB
Color Graphics (80 columns)

First you should check the date and time. Once you have
entered the correct date and time in SETUP, MS-DOS will
display the correct date and time each time you start the
computer. If you enter the date and time from the numeric
keypad of the keyboard, be sure that NUM LOCK is not on.

Check the diskette drives and fixed disk
type carefully. SETUP does not display
an error message if you select the wrong
diskette drive type, for example. But
you will encounter serious
problems
later when you actually try to use the
drive if the setup information is wrong.
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The system base memory and extension memory fields indicate
how much memory your computer has. SETUP displays the correct
value automatically when you move the
cursor
to
the
appropriate field.
If your computer has the NDC display controller, the primary
display type should read "color graphics (80 columns)." This
is because the Nokia monochrome display emulates a color
display. It substitutes different shades of gray for colors.
The primary display for EGA is "EGA."
On the Nokia AWS, setup information has been stored in the
computer's ROM memory, too. You cannot access the ROM setup
information after MS-DOS is loaded.
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SOFTDEF

Creates application-level softkey sets.
The syntax of the command is:
softdef
One softkey set consists of the definitions for all eight
softkeys. Up to 20 sets may be linked together. To define a
softkey set, you will need to enter a label and a code string
for each key. If you want to move from one set to another in a
program, you will also need to link the sets.
SOFTDEF. FRM and SOFTDEF.EXE must be in the working directory
or in another directory specified in the PATH and APPEND
commands. NKEYB.SYS and LAST. SYS must be installed.
Here is some basic information about softkey definitions:
Label
Softkey labels are displayed at the bottom of the
screen. Each label has two lines of up to eight
characters each. On a color display unit the labels
appear on the screen when you press <ALT>.
Code string
The definition itself may be a string of up to 12
codes. It is always a base-level definition. Use one
of the following formats in entering a definition:
ASCII: any character (e.g. A )
Hexadecimal: two digits
brackets (e.g. <01>)

enclosed

in

angle

CTRL: <ESC>, or <1B>, followed by a character
denotes CTRL+character (e.g. <ESC>A = CTRL+A)
Mixed format: all three above (e.g. DIR<0D>)
Link
A link is a softkey which moves execution to
softkey set.
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Starting SOFTDEF

After you start the program, you will see this menu:

blank) |_J

S2

S5

Figure 7-22

Starting SOFTDEF

The options are as follows:
LOAD DEFS
You will need this option to read previously
definitions from a file.
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UPDATE

SOFTKEYS
Select
this
definitions .

option

when you

are ready

to enter

new

TEST SOFTKEYS
Before you exit the program, you can test the softkey
sets that you have created, in order
to make
sure
that
they
work
properly. To exit the testing mode,
press any key other than a softkey.
SAVE DEFS
Softkey

sets can be saved in a file.

EXIT
Press

7.10.2

this key to exit the program.

Entering the Softkey Definitions

After selecting <UPDATE SOFTKEYS > from the main menu, you
can
enter
new
definitions.
Both the Nokia 102 and 100 keyboards
have 8 softkeys.
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!! DIR/P<20>

S2

S5

S6
Exit

Figure

The

options

are

7-23

Entering

the

Softkey

Definitions

as follows:

P R E V SOFTKEY

Moves
NEXT

cursor

back

to the

the

cursor

to the

previous

SOFTKEY

Moves
SET

the

next

softkey.

NUMBER

Selects

a new

set

by number.
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NEXT SET
Moves the cursor to the next set.
DISPLAY HEXA/ASCII
Displays the codes in hexadecimal/ASCII format.
EXIT
Press this key when you are ready.
Select the <SAVE DEFS> option from the main menu when you have
created and linked a group of sets. Save the sets in a file.
The program will prompt for a file name.
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START

There is a Finnish-language version of START called "ALOITUS"
on your MS-DOS diskette. Run ALOITUS instead of START if you
prefer Finnish to English.
START facilitates the setting up of your computer. You should
run START after you start MS-DOS for the first
time,
especially if the computer is equipped with a fixed disk.
START checks the computer and assigns values to a number of
parameters. After running START your computer will be ready
for use.
Run the SETUP program before you run START. You should also
make a backup copy of MS-DOS before START. Run START from
diskette drive A. The syntax is
start [/a]
If your knowledge of MS-DOS is good, you can use this switch.
The switch allows you to choose sizes of partitions and make
changes to CONFIG.SYS and AUTOEXEC.BAT. Without the /A switch
START divides the fixed disk into partitions of approximately
20 megabytes. See the XDISK utility for more information about
partitions .
Follow the instructions that appear on the screen.
START checks which version of MS-DOS you have. It must be 3.20
or later. START also checks the hardware, the diskette that
you are running START from, and the SETUP information stored
in the system. If SETUP contains any wrong information, START
asks for permission to run the SETUP program. After running
SETUP, START rebegins. If you do not want to run SETUP or
there are no changes, program execution will end.
If everything is in order, START then checks whether your
computer has a fixed disk or not. If there is a fixed disk
which has been both partitioned and formatted, START asks for
permission to update the operating system. Before transferring
the operating system, you can format drive C of the fixed
disk.
Remember that formatting will destroy the entire
contents of the drive. If you don’t want to format drive C,
START
divides
the
disk into approximately 20-megabyte
partitions and formats the partitions.
If you use the switch /A, START suggests a partitioning for
the fixed disk and asks if you accept it. If you don't, START
asks first for the number of the partitions and then for the
size of each partition. Sizes are given in megabytes. For
help, press <F1>.
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After creating the partitions, START
system and formats the partitions.

loads

the

operating

START asks for the type of the external diskette drive on the
Nokia ASC, if you have one. The question is displayed if START
finds two diskette drives when, according to SETUP, there
should only be one (drive B is "not installed").
Before transferring the operating system, START displays a
list of national keyboards and prompts you to select one of
them. If necessary, see the layouts of national keyboards at
the end of this manual to determine the nationality of your
keyboard.
START copies the entire contents of your MS-DOS diskettes into
drive C of the fixed disk. After copying the first diskette,
START prompts you for the second.
If you do not have a fixed disk, START copies the needed
national keyboard files from the MS-DOS diskette 2/2 to the
MS-DOS diskette 1/2. START will prompt you to place the second
diskette into drive A or B.
On the basis of the information that it has accumulated, START
makes changes to the contents of two files: CONFIG.SYS and
AUTOEXEC.BAT. Both files are discussed elsewhere in this
manual. To examine the contents of CONFIG.SYS, use the CONF
program. To examine the contents of AUTOEXEC.BAT, use the TYPE
command.
The switch /A lets you modify these files. While editing
CONFIG.SYS you have the file in the left window and all
drivers in the right. If you want to add a new driver, move
the cursors in both windows to the appropriate lines using the
arrow keys as well as ’+’ and
in the numeric keypad. Note
that all drivers except LAST.SYS are in the DRV directory.
LAST. SYS resides in the root directory. For help, press <F1>.
START automatically creates a RAM disk for you, provided that
there is enough memory. See RAMDRIVE.SYS for more information
on RAM disks. RAMDRIVE.SYS is an installable device driver
which lets you create RAM disks.
If you have a fixed disk, you will no longer need the MS-DOS
diskettes in your work after running START.
Be careful if you execute START again
make unwanted changes.
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XDISK

The XDISK utility allocates some or all of the fixed disk’s
storage space to MS-DOS. The DOS area may, in turn, be divided
into smaller areas. Separate areas on a fixed disk are called
partitions. The syntax of the command is
xdisk
Partitions that MS-DOS can access are referred to as DOS
partitions. The first DOS partition, which starts from sector
number 0, is special. It is the only partition from which you
start MS-DOS. Here it is called the standard DOS
can
partition.
In addition to the standard DOS partition, you can create up
to 8 "logical" DOS partitions. In order to use logical DOS
be
must
partitions, a device driver named LDRIVES.SYS
installed. Type this line
device = drv\ldrives. sys /c
in your CONFIG.SYS file. If you have two fixed disks and if
you intend to create logical DOS partitions on both, type
device = drv\ldrives. sys /c
device = drv\ldrives. sys /d
in the CONFIG.SYS file. The first DEVICE statement is for the
first fixed disk, and the second for the second disk. The
standard DOS partition does not require LDRIVES.SYS. It is a
good idea to place LDRIVES.SYS at the beginning of CONFIG.SYS.
It must come before DRIVER.SYS, DRV720.SYS and RAMDRIVE. SYS .
In the process of creating DOS partitions, you also create
"master" partitions. The maximum number of master partitions
on a disk is four.
The standard DOS partition takes one entry in the master
partition table. The logical DOS partitions together also take
one entry. For this reason the logical partitions must occupy
a continuous space on the disk, with no unused cylinders
between them. In other words, the next logical DOS partition
must start where the previous partition ended. Partitions must
not overlap.
This only gives two entries in the master partition table.
What about the other two? If you leave unused cylinders
between the standard DOS partition and the first logical DOS
partition, you will have one more entry in the master
partition table. If you also leave unused cylinders at the
end, you will have a fourth master partition.
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Normally there is no reason for not allocating the whole disk
to MS-DOS. But if you want to have two operating systems, e.g.
MS-DOS and XENIX, on the same disk, you cannot allocate all
cylinders to MS-DOS.
You need not worry too much about master partitions. The
master partition table is transparent to the user. It is
interesting to know about it, but you will not need the
information when you actually work on the computer or when you
create DOS partitions under XDISK.

7.12.1

The Main Menu of XDISK

When you start
displayed.

XDISK,

the

main

menu

of

the

program

is

XDISK Utility Version 1.30 Large Fixed Disk Setup Program
Copyright (c) 1986 Nokia Information Systems
XDISK Options
Choose one of the following:
1. Create DOS Partition
2. Change Active Partition
3. Delete DOS Partition
4. Display Partition Data
Enter choice: [1]
Press ESC to return to DOS.

Note that if your computer has two fixed disks, the menu
contains also a fifth option, titled: "Select Next Fixed Disk
Drive" .
Select one of the options and follow the instructions on the
screen. To return to MS-DOS, press <ESC> in the main menu. If
you are in a submenu, press <ESC> to return to the main menu.
Each option in a menu has a default value. Press <RET> to
acknowledge your choice.
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To create a DOS partition, you must enter partition size in
cylinders and the number of the first cylinder. The standard
DOS partition starts from cylinder 0. No space is allowed
between the logical DOS partitions. The partitions are not
allowed to overlap. Cylinder size is total disk space divided
by the number of cylinders.
The default value for partition size is the maximum available
space unless the available space exceeds 32 megabytes. XDISK
will not allow you to create partitions larger than 32
megabytes because MS-DOS imposes an upper limit on partition
size. The default value for starting cylinder number is the
first cylinder of the largest free area on the disk.
XDISK automatically adjusts partition size to avoid bad tracks
at the beginning of a partition. A message will be displayed.
If the amount of lost storage space is less than one cylinder,
the adjustment will not show in the partition table. If XDISK
has to adjust partition boundaries, you must return to the
main menu before you can create more partitions.
When there are no more cylinders
message:

left,

XDISK

displays

this

No room for a DOS partition

The partition that you are creating
displayed will not be affected.

7.12.2

when

the message is

Partition Table

The status of a partition is active or non-active. Only master
partitions (DOS partitions or non-DOS partitions) can be made
active. Make the standard DOS partition active if you want to
start MS-DOS from it. Only the standard DOS partition can be
made active. If you have two fixed disks, you can start MS-DOS
from the first disk or the second disk. If you have an active
partition on the first disk, do not make the standard DOS
partition of the second disk active. When looking for an
active partition, MS-DOS will check the first fixed disk
before the second.
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MS-DOS assigns a letter code to each DOS partition. The code
is preceded by "DOS” in the partition table if it is the
standard DOS partition. The code is preceded by "logical" if
it is a logical DOS partition. If you have two fixed disks,
MS-DOS reserves "D" to the standard DOS partition of the
second disk. Let us suppose that you have two fixed disks with
three partitions on each disk. The codes will be assigned as
follows: C, E, F (first disk) and D, G, H (second disk).
Be careful if you intend to delete partitions. You can only
delete the first or the last logical DOS partition on the
disk. Do not attempt to delete the standard DOS partition.
Information saved in a partition is destroyed (and cannot be
recovered) if the partition is deleted.
The fourth option in the main menu gives you a report on the
partitions created on the fixed disk. Master partitions are
listed before logical DOS partitions.
XDISK supports the partition table of the FDISK command of
Nokia MS-DOS version 3.10. If you have partitioned your fixed
disk under version 3.10, you can update your operating system
without having to execute XDISK. XDISK will not destroy any
information on the disk. See the manual of version 3.10 for
more information on FDISK. Do no execute FDISK under version
3.20 or later.

The partitions must be formatted with
the FORMAT command before they are ready
for use. In order to start MS-DOS from
the fixed disk, you should copy MS-DOS
and all its external commands to the
standard DOS partition. Make sure that
the status of the partition is active.

At the end, XDISK requests you to insert the MS-DOS diskette
in drive A. If the system files are already on the fixed disk,
press <RET> directly.
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8.1

Introduction

In this chapter, you will learn how to use EDLIN, the line
editor program. You can use EDLIN to create, change, and
display files, whether they are program or text files.
You can use EDLIN to:
Create new files and save them on disk.
Update existing
original files.

files

and

save

both

the

updated and

Delete, edit, insert, and display lines in files.
Search for, delete, or replace text
lines in a file.

within

one

or

more

EDLIN divides all text into lines, and each line can have up
to 253 characters. EDLIN gives each line a line number.
Although you will see these line numbers on the screen when
you use EDLIN, they are not actually saved with the file.
When you insert lines, the line numbers after the inserted
text are adjusted automatically. When you delete lines in a
file, all line numbers following the deleted text
are
renumbered
automatically.
Lines
are
always
numbered
consecutively in your file.

8.2

Starting EDLIN

To start EDLIN, type:
edlin <filename>
If you are creating a new file, the filename should be the
name or path of the file you wish to create. If EDLIN does not
find this file on a disk drive, EDLIN will create a new file
with the name or path you specify. If you are creating a new
file, you will see this when EDLIN starts:
New file
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Notice that the prompt for EDLIN is an asterisk (*).
You can now type lines of text into your new file. To begin
entering text, you must type an I (Insert) command to insert
lines. The I command is discussed later in this chapter.
If you want to edit an existing file, <filename> should be the
name of the file you want to edit. When EDLIN finds the file
you specify, the file will be loaded into memory. If the
entire file can be loaded, EDLIN will display the following
message :
End of input file

You can then edit the file using EDLIN editing commands.
If the file is too large to be loaded into memory, EDLIN will
load lines until memory is 3/4 full, then display the *
prompt. You can then edit the portion of the file that is in
memory .
To edit the rest of the file, you must save some of the edited
lines on disk to free memory; then EDLIN can load the unedited
lines from disk into memory. Refer to the Write and Append
commands in this chapter for instructions on editing large
files.
Do not try to edit a file with a filename extension of .BAK
because EDLIN assumes that any .BAK file is a backup file. If
you need to edit such a file, rename the file with another
extension (using the MS-DOS REN command) then start EDLIN and
specify the new filename.

8.3 Quitting EDLIN
When you finish the editing session, you can save the original
and the updated (new) files by using the End command. The End
command is discussed in this chapter. The original file is
renamed with an extension of .BAK, and the new file has the
filename and extension you specify when you start EDLIN. The
original .BAK file will not be erased until the end of the
editing session, or until EDLIN needs the disk space.
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8.4 Special Editing Keys
The special editing keys and template discussed in the chapter
on special functions can be used to edit your text files.
These keys are discussed in detail in this section.
Table 8-1 summarizes the commands and functions. Descriptions
of the special editing keys follow the table.

KEY
Fl

F2

NAME

FUNCTION

DESCRIPTION

<COPY1>

Copy one
character

Copies one character from

Copy up to

Copies all characters from

character

the template to the new line,

<COPYUP>

the template to the new line.

up to the character specified.
F3

<C0PYALL>

Copy template

Copies all remaining characters
in the template to the screen.

F4

< SKIPUP >

Skip up to
character

Does not copy (skips over) the
the characters in the template,
up to the character specified.

F5

< NEWLINE >

New template

Makes the new line the new
template.

ESC

<V0ID>

Quit input

Voids the current input; leaves
the template unchanged.

INS

<INSERT >

Insert mode

Enters/exits insert mode.

DEL

<SKIP1>

Skip one

Does not copy (skips over)
a character.

character

Table 8-1

Special Editing Keys
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<F1>

PURPOSE

Copies one character
current line.

COMMENTS

Pressing the <F1> key copies one character from the
template to the current line. When you press <F1>,
EDLIN inserts one character in the current line and
turns off insert mode.

EXAMPLE

Assume that the screen shows:

from

the

template

to

the

l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line.
Pressing the <F1> key copies the first
character ( T ) to the second of the two lines
displayed:
l:*This is a sample file.
<F1> 2:*T
Each time you press the <F1> key, one more character
appears :
<F1> 2:*Th
<F1> 2:*Thi
<F1> 2:*This
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<F2>
PURPOSE

Copies multiple characters up to a given character.

COMMENTS

Pressing the <F2> key copies all characters up to a
given character from the template to the current
line. The given character is the next character
typed after <F2>; it is not copied or displayed on
the screen. Pressing the <F2> key moves the cursor
to the single character that is specified in the
command. If the template does not contain the
character, nothing is copied. Pressing <F2> also
automatically turns off insert mode.

EXAMPLE

Assume that the screen shows:
l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line. Pressing the <F2> key copies all characters up
to the character specified right after the <F2> key.
l:*This is a sample file
<F2>p 2:*This is a sam
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<F3>

PURPOSE

Copies the template to the current line.

COMMENTS

Pressing the <F3>
key
copies
all
remaining
characters from the template to the current line. No
matter where the cursor is when the <F3> key is
pressed, EDLIN displays the rest of the line, and
the cursor appears at the end of the line.

EXAMPLE

Assume that the screen shows:
l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line. Pressing the <F3> key copies all characters
from the template (shown
in
the
upper
line
displayed) to the line with the cursor (the lower
line displayed):
l:*This is a sample file (template)
<F3> 2:*This is a sample file, (current line)
Also, insert mode is automatically turned off.
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<F4>

PURPOSE

Skips multiple characters in the template up to
specified character.

COMMENTS

Pressing the <F4> key skips over all characters up
to a given character in the template. This character
is not copied and does not appear on the screen. If
the template does not contain the character, nothing
is skipped over. The action of the <F4> key is
similar to the <F2> key, except that <F4> skips over
characters in the template rather than copying them
to the current line.

EXAMPLE

Assume that the screen shows:

the

l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line. Pressing the <F4> key skips over all the
characters in the template up to the character
pressed after the <F4> key (in this example, "p"):
l:*This is a sample file.
<F4>p 2:*_
The cursor does not move. To see how much of the
line has been skipped over, press the <F3> key to
copy the template. This moves the cursor to the end
of the line:
<F4>p<F3>

l:*This is a sample file.
2:*ple file.

MS-DOS Version 3.20/1.00

EDLIN

KEY

Nokia ASC/AWS

8

<F5>

PURPOSE

Creates a new template.

COMMENTS

Pressing the <F5> key copies the current line to the
template. The contents of the previous template are
deleted. Pressing <F5> displays an @ ("at sign"
character), and outputs a return and a line feed.
When you press <F5>, EDLIN empties the current line
and turns off insert mode.
<F5> performs the same function as the <ESC> key,
except that the template is changed and an @ ("at
sign" character) is printed instead
of
a
\
( backslash) .

EXAMPLE

Assume that the screen shows:
l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line. Assume that you enter <F2>m, lary, and then
<F3>:
(0
CO (0
(0

1 : *This
2:*This
2:*This
2:*This

CO CO CO CO

<F2>m
lary
<F3>

sample file,
sa
salary
salary file.

At this point, assume that you want this line to
the new template, so you press the <F5> key:

be

1: This is a sample file.
2: This is a salary file.@
The @ indicates that this new line is now the new
template. Additional editing can be done using the
new template.

MS-DOS Version 3.20/1.00

EDLIN

User’s Reference

9

KEY
PURPOSE

Quits

input

and empties

COMMENTS

Pressing the <ESC> key empties the current line, but
it leaves the template unchanged. <ESC> also prints
a back slash (\), carriage return,
and
line
feed,
and
turns insert mode off. The cursor (shown by the
underline)
is at the beginning of the line. Pressing
the <F3> key copies the template to the current line
and the current line appears as it was before
<ESC>
was pressed.

EXAMPLE

Assume

that the screen

l:*This
2:*

the current

line.

shows:

is a sample

file.

At the beginning of the editing session, the cursor
is at the beginning of the line. Assume that line
2
contains the words "Sample File":
l:*This is a sample file.
2:*Sample File
To cancel line 2 (Sample File), and to keep "This is
a
sample
file.",
press
<ESC>. Notice
that
a
backslash appears on the Sample File
line
to tell
you it has been canceled.
l:*This is a sample
<ESC> 2:*Sample File\

file.

Press
the
Return key to keep line 1, or to perform
any other editing
functions.
If you
press
<F3>,
EDLIN copies the original template to the line.
1: This is a sample file.
<ESC> 2: Sample File.\
<F3> 2: This is a sample file.
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<INS>

PURPOSE

Enters/exits insert mode.

COMMENTS

Pressing the <INS> key causes EDLIN to enter or exit
insert mode. The cursor in the template does not
move. The cursor in the current line moves as each
character is inserted. However, when you finish
inserting characters, the cursor is at the same
character in the template as it was before the
insertion began. Characters are inserted into the
template in front of the cursor.

EXAMPLE

Assume that the screen shows:
l:*This is a sample file.
2:*_
At the beginning of the editing session, the cursor
(shown by the underline) is at the beginning of the
line. Assume that you press the <F2> and <f> keys:
l:*This is a sample file.
<F2>f l:*This is a sample
Now press the <INS> key and insert the characters
’’edit" and a space:
<F2>f
<INS>edit

l:*This is a sample file.
2:*This is a sample
2:*This is a sample edit

If you now press the <F3> key,
template is copied to the line:

the

rest

of

the

l:*This is a sample edit
<F3> 2:*This is a sample edit file.
If, after entering insert mode, you press the <RET>
key, the remainder of the template is cut off, and
the current line ends after the inserted text:
2: This is a sample edit
3: *
To exit
again.

insert

mode,

simply
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<DEL>

PURPOSE

Skips over one character in the template.

COMMENTS

Pressing the <DEL> key skips over one character in
the template. Each time you press the <DEL> key, one
character is not copied from the template. The
action of the <DEL> key is similar to the <F1> key,
except that <DEL> skips a character in the template
rather than copying it to the current line.

EXAMPLE

Assume that the screen shows:
l:*This is a sample file.
At the beginning of the editing session, the cursor
(shown
by the underline) is at the beginning of the
line. Pressing the <DEL> key skips over the first
character (T).
l:*This is a sample file
<DEL> 2:*_
The cursor does not move and only the template is
changed. To see how much of the line has been
skipped over, press the <F3> key, which moves the
cursor past the last character of the line.
l:*This is a sample file.
<DEL> 2:*_
<F3> 2:*his is a sample file.
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8.5 Command Information
EDLIN commands are shown in the following table. They are also
described in this chapter following the description of command
options .

COMMAND

WHAT IT DOES . . .

<line>
A

Edits a line or lines
Appends lines

C
D

Copies lines

E

Ends editing

Deletes lines

I

Inserts lines

L
M

Lists text

P

Pages text

Q
R

Replaces lines

Moves lines
Quits editing

S

Searches text

T

Transfers text

W

Writes lines

Table 8-2

EDLIN Commands

EDLIN commands perform editing functions on lines of text. The
following list contains information you should read before you
use EDLIN commands.
1.

Pathnames
typing:

are

acceptable

in

commands. For example, by

edlin \user\joe\report.may
you can edit the REPORT.MAY file in the subdirectory JOE.
2.

You can reference line numbers relative to the current
line (the line with the asterisk). Use a minus sign with
a number to indicate lines before the current line. Use a
plus sign with a number to indicate lines after the
current line.
A capital "L" has been used here for the ’’list" command
in order to avoid confusion with the number one. A small
letter "1" would work just as well.
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Example :
-10,+10L

3.

Multiple commands may be typed on one command line. When
you type a command to edit a single line using a line
number (<line>), a semicolon must separate commands on
the line. Otherwise, one command may follow another
without any special separators. In the case of a Search
or Replace command, the string may be ended by pressing
<CTRL-Z> instead of the <RET> key.
Examples:
The following command line edits line 15
displays lines 10 through 20 on the screen.

and

then

15;-5,+5L

The command line in the next example searches for the
words "This house, " and then displays five lines before
and five lines after the line that contains "This house."
If EDLIN does not find any lines that contain the words
"This house", then the displayed lines are those line
numbers relative to the current line. Note that the
current line (the line with the asterisk) must be before
the line or lines that contain the search string.
sThis house <CTRL-Z> -5,+5L

4.

You can type EDLIN commands with or without a space
between the line number and command. For example, to
delete line 6, the command 6d is the same as 6 d.

5.

You can insert a control character (such
as Control-C)
into text by using the quote character Control-V before
it while in insert mode. Control-V tells MS-DOS to
recognize the next capital letter typed as a control
character. It is also possible to use a control character
in any Search or Replace command by using the special
quote character.

MS-DOS Version 3.20/1.00
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For example:
S <CTRL-V> Z
will find the first occurrence of Control-Z in a file.
r <CTRL-V> Z <CTRL-Z> dog

will
dog.

replace

all

occurrences of Control-Z in a file by

s <CTRL-V> C <CTRL-Z> cat

will replace all occurrences of Control-C by cat.
It is possible to insert
typing Control -V-V.
6.

Control-V

into

the

text

by

The Control-Z character ordinarily tells EDLIN, "This is
the end of the file." If you have Control-Z characters
elsewhere in your file, you must tell EDLIN that these
other control characters do not mean end-of-file. Use the
/b switch to tell EDLIN to ignore
any
Control-Z
characters in the file and to show you the entire file.
For example, when you start EDLIN, type:
edlin <filename> /b

to ignore all Control-Z characters.

8.6

Command Options

Many EDLIN commands accept one or more options. The effect of
a command option varies, depending on with which command it is
used. The following list describes each option.
<line>

<line> indicates a line number that you type. Use a
comma or a space to separate the numbers from other
line numbers, other options, and from the command.
<line> may be specified one of three ways:
1.

<number >
Any number less than 65534. If a number
larger than the largest existing line number
is specified, then <line> means the line
after the last line number.
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Period ( . )
If a period is specified for <line>, then
<line> means the current line number. The
current line is the last line edited, and is
not always the last line displayed. EDLIN
marks the current line with an asterisk ( * )
between
the line number and the first
character.

3.

Pound sign ( £ )
The pound sign indicates the line after the
last line number. If you type £ for <line>,
this is the same as typing a number larger
than the last line number. Some national
keyboards do not have the pound sign. Use
the sign that appears on the screen when you
press <SHIFT-3>.

<RET>

?

If you type a command and then press <RET>
without any of the line markers listed
above, EDLIN uses a default value for each
command. (Default values may be different
for each command).

The question mark option tells EDLIN to ask you if
the correct string has been found. The question mark
is used only with the Replace and Search commands.
Before continuing, EDLIN waits for you to type a <Y>
or press the <RET> key for a "yes" response, or to
press any other key for a "no" response.

<string>
<string> represents text to be found, to be replaced,
or to replace other text. The <string> option is used
only with the Search and Replace commands. Each
<string> must be ended by a Control-Z or a carriage
return (see the Replace command for details). No
spaces should be left between strings or between a
string and its command letter, unless you want those
spaces to be part of the string.
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EDLIN Commands

The following pages describe EDLIN editing commands.

NAME

append

PURPOSE

Adds the specified number of lines from disk to the
file being edited in memory. The lines are added at
the end of lines that are currently in memory.

SYNTAX

[<n>]a

COMMENTS

This command is meaningful only if the file being
edited is too large to fit into memory. As many
lines as possible are read into memory for editing
when you start EDLIN.
To edit the remainder of the file that will not fit
into memory, lines that have already been edited
must be written to disk. Then you can load unedited
lines from disk into memory with the Append command.
Refer to the Write command in this chapter for
information on how to write edited lines to disk.
1.

If you do not specify the number of lines to
append, lines will be appended to memory until
available memory is 3/4 full. No action will be
taken if available memory is already 3/4 full.

2.

EDLIN displays "End of input file" after the
Append command reads the last line of the file
into memory.
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name

Copy

PURPOSE

Copies
a range of lines to a specified line number.
The lines can be copied as many times as you want by
using the <count> option.

SYNTAX

[<line>],[<line>], <line>c

COMMENTS

If the
first
or second
<line> is omitted,
the
default
is the current line. The file is renumbered
automatically
after the copy.
The line numbers must not overlap or you will get an
"Entry error" message. For example, 3,20,15C
would
result in an error message.
Examples:
Assume
that
to edit:

the following

file exists

and is ready

This is a sample file
used to show copying lines.
See what happens when you use
the Copy command
( the C command )
to copy text in your file.
You can copy this entire
the following command:

block of

text

by

issuing

1,6,7c
This
will copy lines 1 through
one time, beginning on line 7.
The result
1:
2:
3:
4:
5:
6:
7:
8:
9:
10:
11:
12:

6 and duplicate

is:

This is a sample file
used to show copying lines.
See what happens when you use
the Copy command
(the C command)
to copy text in your file.
This is a sample file
used to show copying lines.
See what happens when you use
the Copy command
(the C command)
to copy text in your file.
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If yo 1-1 want to place the text within other text, the
third <line> option should specify the
line
before
which
you
want
the
copied
text
to
appear. For
example, assume that you
want
to copy
lines
and
insert them within the following file:
1:
2:
3:
4:
5:
6:
7:
8:
9:
10:

This is a sample file
used to show copying
See what happens when
the Copy command
( the C command )
to copy text in your
You can also use Copy
to copy lines of text
to the middle of your
End of sample file.

The command
1:
2:
3:
4:
5:
6:
7:
8:
9:
10:
11:
12:
13:
14:
To copy

3 ,6,10C results

file.
file.

in the following

This is a sample file
used to show copying
See what happens when
the Copy command
( the C command )
to copy text in your
You can also use Copy
to copy lines of text
to the middle of your
See what happens when
the Copy command
( t h e C command)
to copy text in your
End of sample file.
the current

lines.
you use

lines.
you use
file.
file.
you use
file.

line to line 13, type

, ,13c
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Delete

PURPOSE

Deletes a specified range of lines in a file.

SYNTAX

[<line>][,<line>]d

COMMENTS

If the first <line> is omitted, that option will
default to the current line (the line with the
asterisk next to the line number). If the second
<line> is omitted, then just the first <line> will
be deleted. When lines have been deleted, the line
immediately after the deleted section becomes the
current line and has the same line number as the
first deleted <line> had before
the
deletion
occurred.
Examples :
Assume that
to edit:
1:
2:
3:
4:

the following file exists and is ready

This is a sample file
used to show dynamic line numbers.
See what happens when you use
Delete and Insert

25: (the D and I commands)
26: to edit the text
27:*in your file.
To delete multiple lines, type <line>, <line>d:
5,24d

The result is:
1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4 : Delete and Insert
5:*(the D and I commands)
6: to edit text
7: in your file.
To delete a single line, type:
6d
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The result is:
1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4: Delete and Insert
5: (the D and I commands)
6:*in your file.
Next,
file:

delete

a

range

of lines from the following

1: This is a sample file
2: used to show dynamic line numbers.
3:*See what happens when you use
4: Delete and Insert
5 : ( the D and I commands )
6: to edit text
7: in your file.
To delete a range of lines beginning with the
current line (in this case, line number 3), type:
,6d
The result is:
1: This is a sample file
2: used to show dynamic line numbers.
3:*in your file.
Notice that the lines are automatically renumbered.
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Edit

PURPOSE

Edits a line of text.

SYNTAX

[ <line>]

COMMENTS

When a line number is typed, EDLIN displays the line
number and text; then, on the line below, EDLIN
reprints the line number. The line is now ready for
editing. You may use any of the EDLIN editing
commands to edit the line. The existing text of the
line serves as the template until you press the
<RET> key. If you do not type a line number (that
is, if only the <RET> key is pressed), the line
after the current line (marked with an asterisk (*))
is edited. If no changes to the current line are
needed and the cursor is at the beginning or end of
the line, press the <RET> key to accept the line as
is .
If you press the <RET> key while the cursor is in
the middle of the line, EDLIN deletes the remainder
of the line.
Example:
Assume that
to edit:

the following file exists and is ready

1: This is a sample file
2: used to show
3: the editing of line
4 : *four .
To edit line 4, type:
4
The contents of the line are displayed with a cursor
below the line:
4:* four.
4:*_
Now, using the <F3> special editing key, type:
<INS>number 4: number
<F3XRET>
4: number four.
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End

name
PURPOSE

Ends the editing session.

SYNTAX

e

COMMENTS

This command saves the edited file on disk, renames
the original input file <filename>. BAK, and then
exits EDLIN. If the file was created during the
editing session, no .BAK file is created.
The E command takes no options. Therefore, you
cannot tell EDLIN on which drive to save the file.
The drive you want to save the file on must be
selected when the editing session is started. Type
the drive letter in front of the filename you
specify when you start EDLIN. If the drive is not
selected when EDLIN is started, the file will be
saved on the disk in the default drive. You can
still copy the file to a different drive using the
MS-DOS COPY command.
Make sure that the disk contains enough free space
for the entire file. If the disk does not contain
enough free space, the write will be aborted and the
edited file lost, although part of the file might be
written out to the disk.
Example:
e <RET>
After EDLIN processes the E command, the screen
displays the MS-DOS prompt (for example, A>).
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Insert

PURPOSE

Inserts
<line>.

text

immediately

before

the

specified

SYNTAX

[<line>]i

COMMENTS

If you are creating a new file, the I command must
be typed before text can be inserted. Text begins
with line number 1. Successive line numbers appear
automatically each time you press the <RET> key.
EDLIN remains in insert mode until <CTRL-C> is
typed. When the insert is completed and insert mode
has been exited, the line immediately following the
inserted lines becomes the current line. All line
numbers
following
the
inserted
section
are
incremented by the number of lines inserted.
If <line> is not specified, the default is the
current line number and the lines are inserted
before the current line. If <line> is a number
larger than the last line number, or if a pound sign
( £ ) is specified as <line>, the inserted lines are
appended to the end of the file. In this case, the
last line inserted becomes the current line.
Examples :
Assume that
to edit:

the following file exists and is ready

1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4: Delete and Insert
5: ( the D and I commands )
6: to edit text
7:*in your file.
To insert text before a specific line , type:
7i
The result is:

Now, type the new text for line 7:
7: and renumber lines
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Then, to end the insertion, press
next line:

<CTRL-C>

on

the

8: CCTRL-O
Now type L to list the file. The result is:
1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4: Delete and Insert
5 : ( the D and I commands )
6: to edit text
7: and renumber lines
8:*in your file.
To insert lines immediately before the current line,
type:
i
The result is:
8:*_
Now, insert the following text and terminate with a
Control-C on the next line:
8: so they are consecutive
9: <CTRL-C>
Now to list the file and see the result, type:
L
The result is:
1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4: Delete and Insert
5 : ( the D and I commands )
6: to edit text
7: and renumber lines
8: so they are consecutive
9:*in your file.
To append new lines to the end of the file, type:
lOi
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This produces the following:
10:*_
Now, type the following new lines:
10:
11:
12:
13:

The Insert command can place new lines
in the file; there’s no problem
because the line numbers are dynamic;
they’ll go all the way to 65533.

End the insertion by pressing <CTRL-C> on line 14.
The new lines will appear at the end of all previous
lines in the file. Now list all the lines:
1, 13L

The result is:
1:
2:
3:
4:
5:
6:
7:
8:
9:
10:
11:
12:
13:

This is a sample file
used to show dynamic line numbers.
See what happens when you use
Delete and Insert
( the D and I commands )
to edit text
and renumber lines
so they are consecutive
in your file.
The insert command can place new lines
in the file; there’s no problem
because the line numbers are dynamic;
they’ll go all the way to 65533.
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List

PURPOSE

Lists a range
specified.

SYNTAX

[<line>][ ,<line>]L

COMMENTS

A capital letter "L" has been used here to avoid
confusion with the number one. A small letter "I"
would work just as well.

of

lines,

including the two lines

Default values are provided if you do not type
either option. If you do not type the first option,
as in:
, <line> L
the display will start 11 lines before the current
line
and
end with the specified <line>. The
beginning comma is required to indicate the omitted
first option.
If the specified <line> is more than 11 lines before
the current line, the display will be the same as if
you omitted both options.
If you omit the second option, as in:
<line> L
23 lines will be displayed, starting
specified <line>. If you just type:

with

the

L
23 lines will be displayed--the 11 lines before the
current line, the current line, and the 11 lines
after the current line. If there are less than 11
lines before the current line, more than 11 lines
after the current line will be displayed to make a
total of 23 lines.
Examples:
Assume that
to edit:

the following file exists and is ready
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cm co

in

This is a sample file
used to show dynamic line numbers.
See what happens when you use
Delete and Insert
( the D and I commands )

15:*The

current

line contains

an asterisk.

26: to edit text
27: in your file.
To list a range of lines without
reference
current line, type <line>, <line>L:

to

the

2,5L
The result

is:

used to show dynamic line numbers.
See what happens when you use
Delete and Insert
( the D and I commands )
To
list a range of lines beginning
line, type <line>, L (where <line>
line ):

with the current
is the
current

15, L
The result

is:

15:*The

current

line contains

an asterisk.

26: to edit text
27: in your file.
To
list
a range
of 23 lines centered
current line, type only L:
L
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The result

is:

4: Delete and Insert
5: ( t h e D and I commands)

13: The current
14: The current
15:*The current

line is listed in the middle.
line remains unchanged.
line contains an asterisk.

26: to edit text
27: in your file.
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M0V6

PURPOSE

Moves a range of text to the line specified.

SYNTAX

[<line>], <line>, <line>m

COMMENTS

Use the Move command to move a block of text to
another
location
in the file. The lines are
renumbered according to the direction of the move.
For example:
,+25,100m
moves the text from the current line plus 25 lines
to line 100. If the line numbers overlap, EDLIN
displays an "Entry error" message.
To move lines 20-30 to line 100, type:
20,30,100m
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Page

PURPOSE

Pages through a file 23 lines at a time.

SYNTAX

[<line>][ , <line>]p

COMMENTS

If you do not type the first <line>, that number
will default to the current line plus one. If you do
not type the second <line> option, 23 lines will be
listed. The new current line becomes the last line
displayed and is marked with an asterisk.

EXAMPLE

To display a file from the beginning, first type
1P
To continue, type
P
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Quit

NAME
PURPOSE

Quits the editing session, does not save any editing
changes, and exits to the MS-DOS operating system.

SYNTAX

q

COMMENTS

EDLIN prompts you
save the changes.

to

make sure you don’t want to

Type <Y> if you want to quit the editing session.
EDLIN does not save any editing changes and does not
create a backup (.BAK) file. Refer to the End
command in this chapter for information about the
.BAK file.
Type N if you want to continue the editing session.
When started, EDLIN erases any previous copy of the
file with an extension of .BAK to make room to save
the new copy. If you reply Y to the "Abort edit
(Y/N)?" message, EDLIN deletes your previous backup
copy.
Example:
q
Abort edit (Y/N)?y<RET>
A>
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Replace

PURPOSE

Replaces all occurrences of a string of text in a
range with a different string of text (or blanks).

SYNTAX

[<line>][,<line>] [?]r<stringl><string2>

COMMENTS

Each time EDLIN finds <stringl>, it replaces the
text with <string2>. EDLIN displays each line that
changes. If a line contains two or more replacements, then the line is displayed once for each
change. When all changes are made, the Replace
command ends and the asterisk prompt reappears.
If you want to replace one string of text with
another string, the two strings must be separated by
a Control-Z. The second string can be ended by
pressing the <RET> key.
If you do not specify stringl, the Replace command
assumes the "old" (any previous) value. If this is
the first Replace done during the session, and you
do not specify stringl, the command ends. If you do
not specify string2, end stringl with a carriage
return.
If you omit the first line option, EDLIN will select
a default line that is one line after the current
line. The default for the second line argument is £.
Remember that £ means the line after the last line
of the file.
If you end stringl with a Control-Z and do not
specify string2, EDLIN assumes you want blank spaces
for string2. For example:
r dogs <CTRL-Z> <RET>
deletes all occurrences of "dogs", but
r dogs <RET>
r <RET>
replaces "dogs" with the previous string2, and the
previous stringl becomes the previous string2. Note
that "previous" here refers to an earlier string
specified either in a Search or a Replace command.
If you specify a question mark ( ? ) in the Replace
command, the Replace stops at each line with a
string that matches stringl, displays the line with
string2, and then displays the prompt "O.K.?". If
you press <Y> or <RET>, string2 replaces stringl,
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and the
next
occurrence
of stringl is displayed.
EDLIN displays
the
"O.K.?"
prompt
again.
This
process
continues
until
the
end
of the range or
until the end of the file. After the last stringl is
found, EDLIN displays the asterisk prompt.
If you press any key besides <Y> or
the
<RET> key
after
the
"O.K.?" prompt, the stringl will be left
as it was,
and
Replace
will
go to the
next
occurrence
of stringl. If stringl occurs more than
once in
a line,
each
occurrence
of stringl
is
replaced
individually,
and the
"O.K.?" prompt is
displayed after each replacement.
In this way,
only
the desired stringl is replaced, and you can prevent
unwanted substitutions.
Examples :
Assume
that
for editing:

the following

file exists

and is ready

This is a sample file
used to show dynamic line numbers.
See what happens when you use
Delete and Insert
( the D and I commands )
to edit text
in your file.
The insert command can place new lines
in the file; there’s no problem
because the line numbers are dynamic;
they’ll go all the way to 65533.
To replace all occurrences
lines 2 through 10, type:
2,12 rand
and press
co en cn ib.

User’s

of

"and”

with

"or"

in

<CTRL-Z> or

the <RET> key.

The result

is:

Delete or Insert
( the D or I commands )
( t h e D or I commors)
The insert commor can place new lines

(Notice
that
shown twice).

line

5

has

two replacements

and is

In the
above
example,
some
unwanted
changes
occurred.
To avoid
these
and to confirm
each
replacement,
the
same
file
can
be used
with
a
slightly different command.
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In
the next example, to replace
occurrences of "and" with "or", type:

only

certain

1, 15? rand <CTRL-Z> or
and press the <RET> key. The result is:
4: Delete or Insert
O.K.? Y
5: ( The D or I commands )
O.K.? Y
5: (The D or I commors)
O.K.? N
8: The insert commor can place new lines
O.K.? N
*
Now, type the List command ( L ) to see the result
all these changes:

4: Delete or Insert
5: (The D or I commands)
8: The Insert command can place new lines
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Search

PURPOSE

Searches a range of lines for a string of text.

SYNTAX

[<line>][,<line>][?]s<string>

COMMENTS

The string must end with a return. EDLIN displays
the first line that matches the string and that line
becomes the current line. Unless you type the
question mark ( ? ) option, the Search command ends
when it finds the first match. If EDLIN cannot find
a line with a match, the message "Not found" is
displayed.
If you include the question mark option (?),
EDLIN
displays the first line with a matching string; it
will then prompt you with the message O.K.?. If you
press either the <Y> or the <RET> key, the line
becomes the current line and the search ends. If you
press any other key, the search continues until
another match is found, or until all lines have been
searched. (The
search ends when EDLIN displays the
"Not found" message. )
If you do not type the first line number, EDLIN
selects the line after the current line. If you do
not type the second line number, the second line
defaults to £ (the line after the last line of the
file). If you omit a search string, EDLIN uses the
text from any previous Search or Replace command. If
this is the first Search or Replace command you’ve
used this session, and you do not specify a search
string, the Search command ends immediately.
Examples:
Assume that
for editing:

the following file exists and is ready

1: This is a sample file
2: used to show dynamic line numbers.
3: See what happens when you use
4: Delete and Insert
5 : ( the D and I commands )
6: to edit text
7: in your file.
8: The insert command can place new lines
9: in the file; there’s no problem
10: because the line numbers are dynamic;
ll:*they’ll go all the way to 65533.
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To search for the first occurrence of "and", type
2,12 sand
and press the <RET>
following lines:

key.

EDLIN

displays

the

4: Delete and Insert
To get the "and"
command by typing:

in

line

5,

modify the search

<DELXF3> ,12 sand
and press the <RET> key. The search continues from
the line after the current line (line 4), since no
first line was given. The result is:
5: (the D and I commands)
To search through several occurrences of
until the correct string is found, type:

a

string

1, ? sand
The result is:
4: Delete and Insert
O.K.?
If you press any key (except <Y> or the <RET> key),
the search continues, so type <N> here:
O.K.? n
Continue:
5 : ( the D and I commands )
O.K.?
Now press <Y> to terminate the search:
O.K.? Y
*

MS-DOS Version 3.20/1.00

EDLIN - 37

User’s Reference

To search for string XYZ
(O.K.?), type:

without

the

verification

sXYZ
and press the <RET> key.
EDLIN reports a match and continues to search for
the same string when you retype the Search command
and press Return:
s <RET>
EDLIN reports another match, if there is one.
EDLIN displays "Not found" at the end of the search.
Note that the text string defaults to any string
specified by a previous Replace or Search command.
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Transfer

PURPOSE

Inserts (merges) the contents of a file into the
file currently being edited at a specific line
number. If the line number is omitted, then the
current line is used.

SYNTAX

[<line>]t< pathname >

COMMENTS

This command is useful if you want to put the
contents of one file into another file, or into the
text
you are typing. The transferred text is
inserted at the line number specified by the <line>
option and the lines are renumbered.
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NAME

Write

PURPOSE

Writes a specific number of lines to disk from the
lines that are being edited in memory. Lines are
written to disk beginning with line number 1.

SYNTAX

[ <n>]w

COMMENTS

This command is meaningful only if the file you are
editing is too large to fit into memory. When you
start EDLIN, EDLIN reads lines into memory until
memory is 3/4 full.
To edit the remainder of your file, you must write
edited lines in memory to disk. Then you can load
additional unedited lines from disk into memory by
using the Append command.
If you do not specify the number of lines, lines
will be written until memory is 3/4 full. All lines
are renumbered, so that the first remaining line
becomes line number 1.
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8.8 Error Messages
EDLIN displays the following error messages:
Cannot edit .BAK file--rename file
Cause:

You attempted to edit a file with a
filename extension of .BAK. .BAK files
cannot be edited because EDLIN reserves
this extension for backup copies.

Cure:

If you need to edit a file with an
extension of .BAK, you must either rename
the file with a different extension, or
copy the .BAK file and give it a different
filename extension.

Disk Full--file write not completed
Cause:

You gave the
not contain
whole file.
and returned
Some of the
the disk.

End command, but the disk did
enough free space for the
EDLIN aborted the End command
you to the operating system.
file may have been written to

Cure:

Only a portion (if any) of the file has
been saved. You should probably delete
that portion of the file and restart the
editing session. The file will not be
available after this error. Always be sure
that the disk has sufficient free space
for the file to be written to disk before
you begin your editing session.

Entry Error
Cause:

The last command you
error.

typed

contained

an

Cure:

Retype the command with the correct format
and press the <RET> key.

File creation error
Cause:

The
EDLIN
created.

temporary
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Cure:

Check to make sure that the directory has
enough space to create the temporary file.
Also, make sure that the file does not
have the same name as a subdirectory in
the directory where the file to be edited
is located.

Filename must be specified
Cause:

You did not type
started EDLIN.

a

filename

Cure:

Type EDLIN and then a filename.

when

you

File not found
Cause:

EDLIN could not find the filename you
typed with a Transfer command.

Cure:

Type a valid filename
Transfer command.

when

issuing

a

Incorrect DOS version
Cause:

You attempted to run EDLIN under a version
of MS-DOS that was not 2.0 or higher.

Cure:

You must make sure that the version of MSDOS that you are using is 2.0 or higher.

Insufficient memory
Cause:

There is not enough memory to run EDLIN.

Cure:

You must free some memory by writing files
to
disk or by deleting files before
restarting EDLIN. Type a Write command and
then an Append command to free memory.

Invalid drive name or file
Cause:

You did not type a valid drive or filename
when you started EDLIN.

Cure:

Type a correct drive or filename.

Invalid Parameter
Cause:

You specified a switch other than /b
starting EDLIN.

Cure:

Specify
EDLIN.

the

/b

switch
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Line too long
Cause:

During a Replace command, the string given
as the replacement caused the line to
expand beyond the limit of 253 characters.
EDLIN ended the Replace command.

Cure:

Divide the long line into two lines, then
try the Replace command again.

Must specify des•tination number
Cause :

A destination
line
number
was
specified for a Copy or Move command.

not

Cure:

Retype the command with a destination line
number .

No room in direcitory for file
Cause:

When you tried to create a new file,
either the directory was full or you
specified an illegal disk drive or an
illegal filename.

Cure:

Check the command line that started EDLIN
for an illegal filename or illegal disk
drive entry. If the command is no longer
on the screen and if you have not yet
typed a new command, you can restart EDLIN
by pressing the <F3> key.
If your command contains
no
illegal
entries, run the CHKDSK program for the
specified disk drive. If the status report
shows that the disk directory is full,
remove the disk. Insert and format a new
disk.

Not enough room to merge the entire file
Cause:

There was not enough room in memory to
hold the file during a Transfer command.

Cure:

You must free some memory by writing some
files to disk or by deleting some files
before you can transfer this file.
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9.1

Introduction

It is sometimes useful to compare files on your disk. If you
have copied a file and later want to compare copies to see
which one is current, you can use the MS-DOS File Comparison
Utility (FC).
The File Comparison utility compares the contents of two
files, or two sets of files. The differences between the two
files can be sent to the screen or to a third file. The files
being compared must be text files unless you specify the /b
switch.
The comparisons are made in one of two ways:
1.

on a line-by-line

2.

or a byte-by-byte basis.

The line-by-line comparison isolates blocks of lines that are
different between two files and prints those blocks of lines.
You use this type of comparison to check for differences in
text files. The byte-by-byte comparison displays the bytes
that are different between two files. You use this type of
comparison to check for differences in binary files.

9.2

Limitations on Comparisons

FC uses a large amount of memory (enough to hold 100 lines) as
buffer storage space to hold the text files. If the text files
are larger than available memory, FC will compare what can be
loaded into the buffer space. If no match is found in the
portions of the files in the buffer space, FC stops and
displays the message:
Resynch failed. Files are too different.
For binary files larger than available memory, FC compares
both files completely, overlaying the portion in memory with
the next portion from disk. All differences are output in the
same manner as those files that fit completely in memory.
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9.3 Using FC
The syntax of FC is as follows:
fc [/a] [/b] [/c] E/L] E/Lb <n>] [/n]
E/<NNNN>] <filenamel> <filename2>

E/t] E/w]

The <filenamel> option specifies the first file or set of
files that you want to compare, while the <filename2> option
specifies the second file or set of files that you want to
compare. FC matches the first file against the second and
reports any differences between them. For example, to compare
two text files called MONTHLY.REP and SALES. REP you would
type:
fc /a monthly.rep sales.rep

9.4 FC Switches
There are nine switches
Comparison Utility:

that

you

can

use

with the File

Abbreviates the output of
ASCII
comparison.
Instead of displaying all of the lines that are
different, only the lines that begin and end each set
of differences are displayed. The intermediate lines
are represented by ellipses (...).
/b

Forces a binary comparison of both files. The two
files are compared byte-by-byte, with no attempt to
re-synchronize after a mismatch. The mismatches are
printed as follows:
xxxxxx yy zz
(where xxxxxx is the relative address of the pair of
bytes from the beginning of the file). Addresses
start at 000000; yy and zz are the mismatched bytes
from filel and file2, respectively. If one of the
files contains less data than the other, then a
message is printed out. For example, if FILE1.TXT
ends before FILE2.TXT, then FC displays:
fc: file2.txt longer than filel.txt
This switch is the default when you compare
.COM, .SYS, .OBJ, .LIB, OR .BIN files.
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/c

Causes the matching process to ignore the case of
letters. All letters in the files are considered
uppercase letters. For example,
Much MORE data IS NOT FOUND
matches:
much more data is not found
If both the /W and /C options are specified, then FC
will compress whites (tabs and spaces) and ignore
case. For example, if an underscore represents a
white:
___DATAwas found
matches :
dat awasfound

/L

Compares the files in ASCII mode. This switch is the
default when you compare files that do not have
extensions of .EXE, .COM, .SYS, .OBJ, .LIB, or .BIN.

/Lb

Sets the internal line buffer to <n> lines. The
default length of the internal buffer is 100 lines.
Files that have more than this number of consecutive,
differing lines will abort the comparison.

/n

Displays the line numbers on an ASCII comparison.

/t

Does not expand tabs to spaces. The default
treat tabs as spaces to 8-column positions.

/w

Causes FC to compress whites during the comparison.
Thus, multiple contiguous whites in any line will be
considered
as a single white space. Note that
although FC compresses whites, it does not ignore
them. The two exceptions are beginning and ending
whites in a line, which are ignored. For example
(note that an underscore represents a white):
_Moredatatobefound
matches :
Moredatatobefound
and:
Moredatatobefound
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This switch specifies the number of lines required to
match for the files to be considered as matching
again after a difference has been found. If this
switch is not specified, it defaults to 2.

9.5 FC Reports
FC reports the differences between the two files you specify
by displaying the first filename, followed by the lines that
differ between the files, followed by the first line to match
in both files. FC then displays the name of the second file
followed by the lines that are different, followed by the
first line that matches. The default for the number of lines
to match between the files is 2. (If you want to change this
default, specify the number of lines with the /<NNNN> switch. )
Example:

***** (filename!)
<lst matching line in filel and file2>
<difference>
<next matching line in filel and file2>
***** (fiiename2)
<lst matching line in filel and file2>
<difference>
<next matching line in filel and file2>

FC will continue to list each difference.
If the number of lines in the internal buffer is less than the
number of consecutive, differing lines, the program will stop.
FC displays:
Resynch failed. Files are too different.
and returns to the MS-DOS default drive prompt
A>).
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9.6 Redirecting FC Output to a File
The differences and matches between the two files you specify
will be displayed on your screen unless you redirect the
output to a file. This is accomplished in the same way as MSDOS command redirection.
To compare FILE1.TXT and FILE2.TXT and then send the FC output
to DIFFER.TXT, type:
fc filel.txt file2.txt > differ.txt
The differences and matches between FILE1.TXT and
will be put into DIFFER.TXT on the default drive.

9.7 Examples
Example 1:
Assume these two text files are on disk:
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ALPHA . DOC

BETA.DOC

A
B

A
B

C
D

C
G

E

H

F

I

G

J
1

H
I

2

M

P

N

Q
R

0
P
Q
R
S
T
U
V

S
T
U
V
4
5
W

W

X

X
Y

Y
Z

Z

To compare the
screen, type:

two files and display the differences on the

fc alpha.doc beta.doc
FC compares ALPHA.DOC with BETA.DOC
and
displays
the
differences on the screen. All other defaults remain intact.
(The
defaults are: perform an ASCII comparison with an
internal buffer length of 100 lines, treat tabs as spaces to
8-column positions, do not ignore case, do not display line
numbers, and do not compress whites. )
The output will appear as follows on the screen (the notes do
not appear):
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***** alpha.doc
C
D
E
F

NOTE: ALPHA file
contains CDEFG,
BETA contains CG.

G
***** beta.doc
C
G

*****

***** alpha.doc
I
M
N
0
P
***** beta.doc

NOTE: ALPHA file
contains IMNO where
BETA contains IJ12.

I
J
1
2
P

***** alpha.doc
V
W
***** beta.doc

NOTE: ALPHA file
contains VW where
BETA contains V45W.

V
4
5
W

Example 2:
You can print the differences on the line printer using the
same two files. In this example, four successive lines must be
the same to constitute a match.
Type:
fc /4 alpha.doc beta.doc > prn
The following output would appear on the line printer:
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***** alpha.doc
C
D
E
F
G
H
I
M
N

NOTE: P is the 1st of

0

a string of 4 matches.

P
***** beta.doc
C
G
H
I
J
1
2
P
*****
***** alpha.doc
V
W
***** beta.doc

NOTE: W is the 1st of a
string of 4 matches.

V
5
W
*****

Example 3;
This example forces a binary comparison and then displays the
differences on the screen using the same two files as were
used in the previous examples.
Type:
fc /b alpha.doc beta.doc
The /b switch in this example forces binary comparison. This
switch and any others must be typed before the filenames in
the FC command line. The following display would appear:
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000009

44

47

oooooc

45

48
49

00000F

46

000012

47

4A

000015

48

31

000018

49

32

00001B

4D

50

00001E

4E

51

000021

4F

52

000024

50

53

000027

51

54

00002A

52

55

00002D

53

56

000030

54

34

000033

55

35

000036

56

57

000039

57

58

00003C

58

59

00003F

59

5A

000042

5A

1A

fc:

a l p h <1 . doc

longer

than beta.doc

9.8 Error Messages
When FC detects an error, one or more of the following error
messages will be displayed:
fc: cannot open (filename) - No such file or directory
One of the files you specified does not exist.
the directory for the correct filename.

Check

fc: (filename) longer than (filename)
After reaching the end of one of the files in a file
comparison, the other file still has uncompared data
left.
fc: incompatible switches
You have specified switches that are not compatible.
(For example, /b and /L. ) You should not combine
binary and ASCII comparison switches.
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fc: out of memory
You
do not
comparison.

have

enough

memory

to

perform

the

fc: no differences encountered
The files are the same.
usage: fc [/a] [/b] [/e] [/I] [/lb n] E/w] [t]
file 1 file 2
One of the
invalid.

switches

that

you

have

E/n] E/NNN]
specified

is

Resynch failed. Files are too different.
FC displays this message if the number of lines in
the internal line buffer is less than the number of
consecutive, differing lines. You should specify the
/Lb switch with a larger number if you want to
display all of the file differences.
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10.1

1

Introduction

The Microsoft 8086 Object Linker (LINK) creates executable
programs from object files generated by the Microsoft Macro
Assembler (MASM) or by high-level language compilers, such as
C or Pascal. The linker copies the resulting program to an
executable (.EXE) output file. You can then run the program by
typing the file’s name on the MS-DOS command line.
To use LINK, you must create one or more object files, then
submit these files, along with any required library files, to
the linker for processing. LINK combines code and data in the
object files and searches the named libraries to resolve
external references to routines and variables. It then copies
a relocatable execution image and relocation information to
the executable file. Using the relocation information, MS-DOS
can load the executable image at any convenient memory
location and execute it. LINK can process programs that
contain up to one megabyte of code and data.
Section 10.2 explains how to use the linker to create
executable programs. Section 10.3 defines each of the options
you can use in a LINK command line to control the linking
process. Section 10.4 explains how LINK creates programs.

10.2

Starting and Using LINK

This section explains how to start and use the linker to
create executable programs. You can use LINK in
three
different ways: by answering a series of prompts, by supplying
an MS-DOS command line, or by using a response file. The three
methods can also be mixed.
Once you start LINK, it will either process the files you
supplied or prompt you for additional files. You can stop the
linker at any time by pressing the <CTRL-C> keys.
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10.2.1 Using Prompts to Specify LINK Files
When you type the command name LINK at the MS-DOS prompt, the
linker prompts you for the information it needs. Follow these
steps:
1.

Type :
link
and press the <RET> key. LINK prompts you for the object
files you wish to link by displaying the following
message:
Object Modules [.OBJ]:

2.

Type the name or names of the object files you wish to
link. If you do not supply filename extensions, LINK
supplies .OBJ by default. If you have more than one name,
make sure you separate them with spaces or plus signs
(+). If you have more names than can fit on one line,
type a plus sign ( + ) as the last character on the line
and press the <RET> key. LINK prompts for additional
object files.
Once you have given all object-file names, press the
<RET> key. The linker displays the following prompt:
Run File [filename.EXE]:

3.

Note that filename is the same as the first filename
entered at the Object Modules prompt. Type the name of
the executable file you wish to create, and press the
<RET> key. If you do not give an extension, LINK supplies
.EXE by default. If you want LINK to supply a default
executable-file name, just press the <RET> key. The
filename will be the same as the first object file, but
the file will have the extension .EXE.
Once you have pressed the <RET> key,
prompt:

LINK

displays

the

List File [NUL.MAP]:
4.

Type the name of the map file you wish to create, then
press the <RET> key. If you do not supply a filename
extension, the linker uses .MAP by default. If you do not
want a map file, do not type a filename. Just press the
<RET> key.
Once you have pressed the <RET> key,
prompt :
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Libraries [.LIB]:
5.

Type the names of any library files containing routines
or variables referenced but not defined in your program.
If you give more than one name, make sure the names are
separated by spaces or plus signs (+).
If you do not
supply filename extensions, the linker uses .LIB by
default. If you have more names than can fit on one line,
type a plus sign ( + ) as the last character on the line
and press the <RET> key. LINK prompts for additional
filenames .
After entering all names, press the <RET> key. If you do
not want to search any libraries, do not enter any names.
Just press the <RET> key.

LINK now creates the executable file.
When entering file names, you must give a pathname for any
file that is not on the current drive and directory. You can
use LINK options by typing them after the filename at any
prompt. If the linker cannot find an object file, it displays
a message and waits so that you can change disks if necessary.
At any prompt, you can type the rest of the filenames in the
command line format described in Section 10.2.2. For example,
you can choose the default responses for all remaining prompts
by typing a semicolon ( ; ) after any prompt, or you can type
commas ( , ) to indicate several files. (If you type a semicolon
at the Object Modules prompt, be sure to supply at least one
object-file name. ) When the linker encounters a semicolon, it
immediately chooses the default responses and processes the
remaining files without displaying any more prompts.
Example:
link
Object Modules [.OBJ]: moda+modb+
Object Modules [.OBJ]: modc+startup/pause
Run File [moda.EXE]:
List File [NUL.MAP] : abc
Libraries [.LIB]: b:\lib\math
This example links the object modules MODA.OBJ, MODB.OBJ,
MODC.OBJ, and STARTUP. OBJ. It searches the library file
MATH.LIB on drive B of the LIB directory for routines and data
used in the program. It then creates an executable file named
MODA.EXE and a map file named ABC.MAP. The /PAUSE option in
the Object Modules prompt line causes LINK to pause while you
change diskettes. The linker then creates the executable file
(see section 10.3.2).
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10.2.2 Using a Command Line to Specify LINK Files
You can create an executable program by typing LINK followed
by the names of the files you wish to process. The command
line has the following general form:
LINK <objectfiles> [ ,[ <executablefile>] [ ,[<mapfile>]
[ ,[<libraryfile>] ] ] ] [<options>] [;]
The <objectfiles> include the name or names of object files
that you want to link together. The files must have been
created using MASM or a high-level language compiler. The
linker requires at least one object file. If you do not supply
an extension, LINK provides the extension .OBJ.
The optional <executablefile> is a placeholder
you wish to give the executable file LINK will
do not supply an <executablefile>, LINK creates
using the filename of the first object file
line and appending it with the extension .EXE.

for the name
create. If you
a filename by
in the command

The optional <mapfile> is the name of the file to receive the
map listing. If you do not supply an extension, the linker
provides the extension .MAP. If you specify the /MAP or
/LINENUMBERS option, the linker creates a map file even if you
do not specify a map file in the command line.
The optional <libraryfiles> include the name or names of the
libraries containing routines that you wish to link to create
a program. If you do not supply an extension, LINK supplies
the extension .LIB.
The <options> control the operation of LINK. You can use any
of the options listed in Section 10.3. You can put options
anywhere on the command line.
The commas ( , ) separating filenames for the different types of
files are required even if you don't supply a filename. If you
want the filename for a file to be the default (the same as
the base name of the first object file), you can type the
comma that would follow the filename
without
actually
supplying a filename. You can use a semicolon ( ; ) anywhere
after the object file to terminate the command line. If you
type the comma after the object file, LINK supplies the
default name for the <executablefile> and suppresses the
<mapfile> and the <libraryfiles>.
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If you do not supply all filenames in the command line and do
not end the command line with a semicolon, the linker prompts
for additional files, using the prompts described in Section
10.2.1. If you give more than one object file or library file,
you must separate the names with spaces or with plus signs
( + ).
If you do not specify a drive or directory for a file, LINK
assumes the file is on the current drive and directory. You
cannot specify the drive or directory for the <objectfile> and
expect LINK to supply the same drive and directory for other
files. You must give the location of each file, specifically.
When linking modules that were produced by a high-level
language compiler that supports overlays, you must specify
overlay modules by putting them in parentheses. Since MASM has
no overlay manager, you can only specify overlays for object
files linked with the run-time library of a language compiler
that supports overlays. For example, you can use overlays with
modules compiled with Microsoft FORTRAN, Version 3.2 and
later, Microsoft Pascal, Version 3.2 and later, and Microsoft
C, Version 3.0 and later. See your language compiler manual
for details on specifying overlays.
Examples :
link file.obj, file.exe,file.map,routine.lib
The first example is equivalent to the following line:
link file,,,routine
It uses the object file FILE.OBJ to create the executable file
file.exe. LINK searches the library FILE.LIB for routines and
variables used within the program. It also creates a file
called FILE. MAP, which contains a list of the program’s
segments and groups.
link startup+file,b:file,\map\file;
The second example uses the two object files, STARTUP. OB J and
FILE.OBJ, on the current drive to create an executable file
named FILE.EXE on drive B. LINK creates a map file on the map
directory of the current drive, but does not search any
libraries .
link moda modb mode startup/pause,, abc,b:\lib\math
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The final example links the object modules MODA.OBJ, MODB.OBJ,
MODC.OBJ, and STARTUP. OBJ. The linker searches through the
library file MATH.LIB in the lib directory on drive B for
routines and data used in the program. It then creates an
executable file named MODA.EXE, and a map file named ABC.MAP.
The PAUSE option in the command line causes the linker to
pause while you change disks before creating the executable
file (see Section 10.3.2).

10.2.3 Using a Response File to Specify LINK Files
You can create a program by listing, in a response file, the
names of all the files to be processed, and by giving the name
of the response file on the LINK command line. The simplest
way to use a response file is with a command line having the
following form:
link \@<filename>
You can also specify a response file at any prompt, or at any
position in a command line. The input from the response file
is treated exactly as though it had been entered at prompts or
in
a command line, except that carriage-return/linef eed
combinations in the file are treated the same as the <RET> key
in response to a prompt, or a comma in a command line.
When you specify a response file, remember that the filename
must be the name of the response file, and that you must
precede it by an at sign (@). If the file is in another
directory or on another disk drive, you must provide a path
name.
You can name the response file anything
content has the following general form:

you

like.

The

file

<objectfiles>
[<executablef ile>]
[<mapfile>]
[ <1 ibrary files >]
You can omit any elements that have already been provided at
prompts or with a partial command line.
You must place each group of filenames on a separate line. If
you have more names than can fit on one line, you can continue
the names on the next line by typing a plus sign ( + ) as the
last character in the current line. If you do not supply a
filename for a group, you must leave an empty line. You can
give options on any line.
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You can place a semicolon ( ; ) on any line in the response
file. When LINK encounters the semicolon, it automatically
supplies default file names for all files you have not yet
named in the response file. The remainder of the response file
is ignored.
When you create a program with a response file, the linker
displays each response from your response file on the screen
in the form of prompts. If the response file does not contain
names for required files, LINK prompts for the missing names
and waits for you to enter responses.
A response file should end with either a semicolon ( ; ) or a
carriage-return/line-feed combination. If you fail to provide
a final carriage-return/linefeed in the file, the linker will
display the last line of the response file and wait for you to
press the <RET> key.
Example:
moda modb mode startup /pause
abc
b:\lib\math
The response file above tells the linker to link the four
object modules MODA, MODB, MODC, and STARTUP. LINK pauses to
let you swap diskettes before producing the executable file
MODA.EXE. The linker also creates a map file, ABC.MAP, and
searches the library, MATH.LIB, in the \LIB directory of drive
B.
The following procedure combines all three
methods
of
supplying filenames. Assume you have a response file called
library that contains one line:
Iibl+lib2+lib3+lib4
Now start LINK with a partial command line:
link objectl object2
LINK takes OBJECT1.OBJ and OBJECT2.OBJ as
and prompts for the next file:

its

object

files,

Run File [objectl.EXE]: exec
List File [NUL.MAP]:
Libraries [.LIB]: library
You enter "exec" so that the linker will name the executable
file EXEC.EXE. You then press the <RET> key to indicate that
no map file is desired, and you enter LIBRARY so that the
linker will read in the response file containing the four
library-filenames .
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10.2.4 Giving Search Paths with Libraries
You can direct LINK to search directories and disk drives for
the libraries you have named in a command by specifying one or
more search paths with the library names, or by assigning the
search paths to the environment variable LIB before you invoke
LINK. Environment variables are explained under the SET
command .
A search path is the path specification of a directory or
drive name. You type search paths along with library names on
the LINK command line or in response to the Libraries prompt.
You can specify up to 16 search paths. You can also assign the
search paths to the LIB environment variable, using the MS-DOS
SET command. In the latter case, you must separate the search
paths by semicolons ( ; ).
If you include a drive or directory name in the filename for a
library in the LINK command line, the linker searches there
only. But if you don't give a drive or directory name, LINK
searches for library files in the following order:
1.

First, the
directory.

linker

searches

the

current

drive

and

2.

If the library is not found and one or more search paths
have been given in the command line, the linker searches
the specified search paths in the order in which you gave
them.

3.

If the library is still not found and you have set a
search path by using the LIB environment variable, the
linker searches there.

4.

If the library is still not found, LINK prints an error
message .

Examples :
link file, ,file, a :\altlib\math. lib+common+b : +d:\lib\
In the first example, the linker searches only the \ALTLIB
directory on drive A to find the library, MATH. LIB, but to
find COMMON. LIB it will search the current directory on the
current drive, the current directory on drive B, and finally,
the directory \LIB on drive D.
set lib=c: \lib;u: \system\lib
link file, ,file. map, math+common
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In the second example, LINK searches
the
current
directory,
the
directory \LIB on drive C, and the directory SYSTEMLIB on
drive U to find the libraries, MATH. LIB and COMMON. LIB.

10.2.5 The Map File
The map file lists the names, load addresses, and
lengths
of
all segments
in
a program. It also lists the names and load
addresses of any groups in the
program,
the
program
start
address,
and
messages about any errors it may have encountered. If the /MAP option is used in the LINK command line,
the
map file
lists
the
names
and load addresses of all public
symbols.
Segment
example:

information

has

the

general

form

START

STOP

LENGTH

NAME

CLASS

000H
01730H

0172CH
01E19H

0172DH
006EAH

TEXT
DATA

CODE
DATA

shown

in

this

The
Start
and Stop
columns
show
the 20-bit addresses ( in
hexadecimal)
of the first and last byte in each segment . These
addresses are relative to the beginning of the
load
module,
which
is
assumed
to be address
OOH. The operating system
chooses its own starting address when the program is
actually
loaded.
The
Length column gives the length of the segment in
bytes; the Name column, the name of the segment; and the Class
column, the segment’s class name.
Group

information

has the general

ORIGIN

GROUP

00 : 0
0173:0

IGROUP
DGROUP

In this example,
group and DGROUP

form:

IGROUP is the name of the code
is the name of the data group.

At the
end
of the
address of the program

listing
file,
entry point.

the linker

(instruction)
gives

you the

If you specify the /MAP option in the LINK command
line,
the
linker
adds a public-symbol
list to the map file. The symbols
are presented twice: once in alphabetical order, then
in the
order
of their load addresses. The list has the general form
shown in the following example:
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ADDRESS

PUBLICS BY NAME

00:1567
00:1696
00:01DB
00:131C
0173:0035

BRK
CHMOD
CHKSTK
CLEARERR
FAC

ADDRESS

PUBLICS BY NAME

00:01DB
00:131C
00:1567
00:1696
00:0035

CHKSTK
CLEARERR
BRK
CHMOD
FAC

The addresses of the public symbols are in segment : of fset
format. They show the location of the symbol relative to the
beginning of the load module, which is assumed to be at
address 00:0000.
When the /HIGH and /DSALLOCATE options are used ( see Sections
10.3.10 and 10.3.11) and the program's code and data combined
do not exceed 64K, the map file may show symbols that have
unusually large segment addresses. These addresses indicate a
symbol whose location is below the actual start of the program
code and data. For example, the symbol entry:
FFF0:0A20 TEMPLATE
shows that TEMPLATE is located below the start of the program.
Note that the 20-bit address of TEMPLATE is 00920h.

10.2.6 The Temporary Disk File - VM.TMP
LINK normally uses available memory for the link session. If
it runs out of available memory, it creates a temporary disk
file named VM.TMP in the current working directory. When the
linker creates this file, it displays the following message:
VM.TMP has been created.
Do not change diskette in drive letter
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Note that letter will be the proper drive name. After this
message appears, you must not remove the disk from the drive
specified by letter until the link session ends. The /PAUSE
option cannot be used if a temporary file is created. After
LINK has created the executable file, it deletes the temporary
file automatically.
Do not use the filename, VM.TMP, for your own files. When the
linker creates the temporary file, it destroys any previous
file that have the same name.

10.3 Using LINK Options
The linker options specify and control the tasks that LINK
performs. All options begin with the linker-option character,
which is the forward slash (/). You can use an option anywhere
on a LINK command line.
LINK has the following options:
OPTION NAME

ACTION

/HELP
/PAUSE
/EXEPACK
/MAP
/LINENUMBERS
/NOIGNORECASE
/NODEFAULTLIBRARYSEARCH
/STACK
/CPARMAXALLOC
/HIGH
/DEALLOCATE
/NOGROUPASSOCIATION
/OVERLAYINTERRUPT
/SEGMENTS
/DOSSEG

Shows options list
Pauses during linking
Packs executable file
Creates public symbol map
Copies line numbers to map file
Preserves case sensitivity in names
Overrides default libraries
Sets stack size
Sets maximum allocation space
Sets high load address
Allocates data group
Sets group association override
Sets overlay interrupt
Sets maximum number of segments
Specifies MS-DOS segment ordering

You can abbreviate option names as long as your abbreviations
contain enough letters to distinguish the specified option
from other options. Minimum abbreviations are listed for each
option.
Many of the LINK options set values in the MS-DOS program
header. You will understand these options better if you
understand how the header is organized.
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10.3.1 Viewing the Options List
Syntax:
/help
The /HELP option causes LINK to write a list of the available
options to the screen. This may be convenient if you need a
reminder of the available options. You should not give a
filename when using the /HELP option.
Minimum abbreviation: /he
Example:
link /help

10.3.2 Pausing to Change Disks
Syntax:
/pause
The /PAUSE option causes LINK to pause before writing the
executable file to disk so that you can swap disks before the
linker writes the executable (.EXE) file to disk.
If you specify the /PAUSE switch, the linker
following message before creating the run file:

displays

the

About to generate .EXE file
Change diskette in drive letter and press <ENTER>

Note that letter is the proper drive name. This message
appears after the linker has read data from the object files
and library files, and after it has written data to the map
file, if you specified one. LINK resumes processing when you
press the <RET> key. After LINK writes the executable file to
disk, the following message appears:
Please replace original diskette
in drive letter and press <ENTER>
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Minimum abbreviation: /p
Do not remove the disk used for the VM.TMP file, if such a
file has been created. If the temporary disk message appears
when you have specified the /PAUSE option, you should press
<CTRL-C> to terminate the LINK session. Rearrange your files
so that the temporary file and the executable file can be
written to the same disk, then try again.
Example :
link file/pause, file, ,\lib\math
This command causes the linker to pause just before creating
the executable file, FILE.EXE. After creating the executable
file, LINK pauses again to let you replace the original disk.

10.3.3 Packing Executable Files
Syntax:
/exepack
The /EXEPACK option directs LINK to remove sequences of
repeated bytes (typically nulls) and optimize the load-time
relocation
table
before
creating the executable file.
Executable files linked with the option may be smaller, and
thus load faster than files linked without the option.
However, the Microsoft Symbolic Debug Utility ( SYMDEB ) cannot
be used with packed files.
The /EXEPACK option does not always save a significant amount
of disk space (and may sometimes actually increase file size).
Programs that have a large number of load-time relocations
(about
500 or more) and long streams of repeated characters
will usually be shorter if packed. If you’re not sure if your
program meets these conditions, try linking it both ways and
compare the results.
Minimum abbreviation: / e
Example :
link program /e ;
This example creates a packed version of file PROGRAM.EXE.
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10.3.4 Producing a Public-Symbol Map
Syntax:
/map
The /MAP option causes LINK to produce a listing of all public
symbols declared in your program. This list is copied to the
map file that LINK creates. For a complete description of the
listing-file format, see Section 10.2.5. The /MAP option is
required if you want to use SYMDEB for symbolic debugging.
Minimum abbreviation: /m
If you do not specify a map file in a LINK command, you can
use the /MAP option to force the linker to create a map file.
LINK gives the forced map file the same filename as the first
object file specified in the command. It also adds the default
extension .MAP.
Example:
link file,,/map;
This command creates a map of all public symbols in
FILE.OBJ.

the

file

10.3.5 Copying Line Numbers to the Map File
Syntax:
/linenumbers
The /LINENUMBERS option directs the linker to copy the
starting address of each program source line to a map file.
The starting address is actually the address of the first
instruction that corresponds to the source line. You can use
the MAPSYM program to copy line-number data to a symbol file,
which can then by used by SYMDEB.
The linker copies the line-number data only if you give a mapfile name in the LINK command line, and only if the given
object file has line-number information. Line numbering is
available in some high-level language compilers, including
Microsoft FORTRAN and Pascal, versions 3.0 and later, and
Microsoft C, version 2.0 and later.
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MASM does not copy line-number information to the object file.
If an object file has no line-number information, the linker
ignores the /LINENUMBERS option.
Minimum abbreviation: /Li
If you do not specify a map file in a LINK command, you can
still use the /LINENUMBERS option to force the linker to
create a map file. Just place the option at or before the List
File prompt. LINK gives the forced map file the same filename
as the first object file that you specified in the command and
gives it the default extension, .MAP.
Example :
link file/linenumbers,, em+slibfp
This example causes the line-number information in the
file FILE.OBJ to be copied to the map file FILE. MAP.

object

10.3.6 Preserving Lowercase
Syntax:
/noignor ecase
The /NOIGNORECASE option directs LINK to treat uppercase and
lowercase letters in symbol names as distinct
letters.
Normally, LINK considers uppercase and lowercase letters to be
identical, treating the names TWO, two, and Two as the same
symbol. When you use the /NOIGNORECASE option, the linker
treats TWO, Two, and two as different symbols.
Typically, you use the /NOIGNORECASE option with object files
created by high-level language compilers. Some compilers treat
uppercase and lowercase letters as distinct letters and assume
the linker does the same.
If you are linking modules, created with MASM, to modules
created with a case-sensitive language such as C, make sure
public symbols have the same sensitivity in both modules. For
example, you could make all variables in C distinctive by
spelling, regardless of case, and then link without the
/NOIGNORECASE option. Another alternative would be to use the
/ML or MX option to make public variables in MASM case-sensitive. Then link with the /NOIGNORECASE option.
Minimum abbreviation: /noi
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Example:
link filel+file2/noi, ,,em+mlibfp
This
command causes the linker to treat uppercase and
lowercase letters in symbol names as distinct letters. The
object file, FILE. OBJ, is linked with routines from the
standard C language library, \SLIBC.LIB, located in the \LIB
directory. The C language expects uppercase and lowercase
letters to be treated as distinct.

10.3.7 Ignoring Default Libraries
Syntax:
/nodefault librarysearch
The /NODEFAULTLIBRARYSEARCH option directs the linker to
ignore any library names it may find in an object file. A
high-level-language compiler may add a library name to an
object file to ensure that a default set of libraries is
linked with the program. Using this option overrides these
default libraries and lets you explicitly name the libraries
you want by including them on the LINK command line.
Minimum abbreviation: /nod
Example :
link startup+f ile/nod, ,,em+slibfp+slibc
This example links the object files, STARTUP. OB J and FILE.OBJ
with routines from the libraries EM, SLIBFP, and SLIBC. Any
default libraries that may have been named in STARTUP. OBJ or
FILE. OBJ are ignored.
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10.3.8 Setting the Stack Size
Syntax:
/stack: <size>
The /STACK option sets the program stack to the number of
bytes given by size. The linker usually calculates a program’s
stack size automatically, basing the size on the size of any
stack segments given in the object files. If /STACK is given,
the linker uses the given size in place of any value it may
have calculated.
The size can be any positive integer value in the range 1 to
65535. The value can be a decimal, octal, or hexadecimal
number. Octal numbers must begin with a zero. Hexadecimal
numbers must begin with a leading zero followed by a lowercase
x. For example, OxlB.
By using the EXEMOD utility, you can
size after linking.

also

change

the

stack

Minimum abbreviation: /st
Examples:
link file/stack:512, , ;

The first example sets the stack size to 512 bytes.
link moda+modb, run/st : Oxf f, ab, \lib\start;

The second example sets the stack size to 255 (FFh) bytes.
link startup+f ile/st :030, , ;

The final example sets the stack size to 24 (30 octal) bytes.
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10.3.9 Setting the Maximum Allocation Space
Syntax:
/cparmaxalloc: <number>
The /CPARMAXALLOC option sets the maximum number of 16-byte
paragraphs needed by a program when it is loaded into memory.
The operating system uses this number when allocating space
for a program prior to loading it.
LINK normally sets the maximum number of paragraphs to 65535.
Since this represents all addressable memory, the operating
system always denies the request and allocates the largest
contiguous block of memory it can find. If you use the
/CPARMAXALLOC option, the operating system allocates no more
space than given by this option. This means any additional
space in memory is free for other programs.
The <number> can be any integer value in the range 1 to 65535.
It must be a decimal, octal, or hexadecimal number. Octal
numbers must begin with a zero. Hexadecimal values must begin
with a leading zero followed by a lowercase x. For example,
0x2B.
If <number> is less than the minimum number of paragraphs
needed by the program, LINK ignores your request and sets the
maximum value equal to the minimum needed. The minimum number
of paragraphs needed by a program is never less than the
number of paragraphs of code and data in the program.
Minimum abbreviation: /c
Examples:
link file/c:15,,;
The
first
paragraphs.

example

sets

the

maximum

allocation

to

15

link moda+modb,run/cparmaxalloc : Oxff ,ab;
The second example sets the maximum allocation
paragraphs .

to

255

(FFh)

link startup+file, /c :030, ;
The final example sets the maximum allocation to 24 (30 octal)
paragraphs.
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10.3.10 Setting a High Start Address
Syntax:
/high
The /HIGH option sets a program's starting address to the
highest possible address in free memory. If you do not use the
/HIGH option, LINK sets the program's starting address as low
as possible in memory.
Minimum abbreviation: /h
Example:
LINK startup+f ile/high, , ;
This example sets the starting address of the program in
file.exe to the highest possible address in free memory.

10.3.11 Allocating a Data Group
Syntax: /dsallocate
The /DSALLOCATE option directs the linker to reverse its
normal processing when assigning addresses to items belonging
to the group named DGROUP. Normally, LINK assigns the offset
OOh to the lowest byte in a group. If you use /DSALLOCATE,
LINK assigns the offset FFh to the highest byte in the group.
The result is data that appear to be loaded as high as
possible in the memory segment containing DGROUP.
Typically, you use the /DSALLOCATE option with the /HIGH
option to take advantage of unused memory before the start of
the program. The linker assumes that all free bytes in DGROUP
occupy the memory preceding the program. To use the group, you
must set a segment register to the start address of DGROUP.
Minimum abbreviation: /d
Example :
link startup+f ile/high/dsallocate,,,em+mlibfp
This example directs the linker to place the program as high
in memory as possible, then adjust the offsets of all data
items in DGROUP so that they are loaded as high as possible
within the group.
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10.3.12 Removing Groups From a Program
Syntax:
/nogroupassociation
The /NOGROUPASSOCIATION option directs LINK to ignore group
associations when assigning addresses to data and code items.
Minimum abbreviation: /nog
This option exists strictly for compatibility with older
versions of FORTRAN and Pascal (Microsoft
version 3.13 or
earlier, or any IBM version prior to 2.0). You should never
use the /NOGROUPASSOCIATION option except to link with object
files produced by those compilers, or with the run-time
libraries that accompany the old compilers.

10.3.13 Setting the Overlay Interrupt
Syntax:
/overlayinterrupt: <number>
The /OVERLAYINTERRUPT option sets the interrupt number of the
overlay loading routine to number. This option overrides the
normal overlay interrupt number (03Fh).
The number can be any integer value in the range 0 to 255. It
must be a decimal, octal, or hexadecimal number. Octal numbers
must have a leading zero. Hexadecimal numbers must start with
a leading zero followed by a lowercase x. For example, 0x3B.
MASM does not have an overlay manager. Therefore, you can only
use this option if you are linking with a run-time module from
a language compiler that supports overlays. Check
your
compiler documentation, since this option is not appropriate
for use with some compilers.
Minimum abbreviation: /o
You should not use interrupt numbers that
standard MS-DOS interrupts.
Examples:
link file/o:255, , ,87+slibfp
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The first example sets the overlay interrupt number to 255.
link moda+modb, run/overlay : Oxff ,ab .map, em+mlibfp
The second
(FFh).

example

sets the overlay interrupt number to 255

link startup+f ile, /o: 0377, ,em+mlibfp
The final example sets the overlay
(377 octal).

interrupt

number

to

255

10.3.14 Setting the Maximum Number of Segments
Syntax:
/segments : <number>
The /SEGMENTS option directs the linker to process no more
than <number> segments per program. If it encounters more than
the given limit, the linker displays an error message, and
stops linking. You use this option to override the default
limit of 128 segments.
If you do not use /SEGMENTS, the linker allocates enough
memory space to process up to 128 segments. If your program
has more than 128 segments, you will need to set the segment
limit higher to increase the number of segments that LINK can
process. If you get the following LINK error message:
Segment limit set too high
you should set the segment limit lower.
The number can be any integer value in the range 1 to 1024. It
must be a decimal, octal, or hexadecimal number. Octal numbers
must have a leading zero. Hexadecimal numbers must start with
a leading zero followed by a lowercase x. For example, 0x4B.
Minimum abbreviation: /se
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Examples:
link file/se:192, , ;

The first example sets the segment limit to 192.
link moda+modb, run/segments: Oxf f, ab, em+mlibfp;

The second example sets the segment limit to 255 (FFh).

10.3.15 Using DOS Segment Order
Syntax:
/dosseg
The /DOSSEG option causes LINK to arrange all segments in the
executable file according to the MS-DOS segment-ordering
convention. This convention has the following rules:
1.

All segments having the class name CODE are placed at the
beginning of the executable file.

2.

Any other segments that do not belong to the group named
DGROUP are placed immediately after the CODE segments.

3.

All segments belonging to DGROUP are placed at the end of
the file.

If you do not use the /DOSSEG option, see Section
an explanation of the normal segment order.

10.4.3

for

Minimum abbreviation: /do
Example :
link start+test/dosseg,, ,math+common

This command causes the linker to create an executable file,
named FILE.EXE, whose segments are arranged according to the
MS-DOS segment-ordering convention. The segments in the object
files START. OB J and TEST. OBJ, and any segments copied from the
libraries, MATH.LIB and COMMON.LIB, are arranged in the order
specified above.
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10,4

How LINK Works

LINK creates an executable file by concatenating a program’s
code and data segments according to the instructions in the
original source files. These concatenated segments form an
"executable image, " that is copied directly into memory when
you invoke the program for execution. Thus, the order and
manner in which the linker copies segments to the executable
file defines the order and manner in which it loads the
segments into memory.
You can tell the linker how to link a program's segments by
using a SEGMENT directive to supply segment attributes or by
using the GROUP directive to form segment groups. These
directives define group associations, classes, and align and
combine types that define the order and relative starting
addresses of all segments in a program. This information works
in addition to any information you supply through command- line
options .
The following sections explain the process that LINK uses
concatenate segments and resolve references to items
memory .

to
in

10.4.1 Alignment of Segments
The linker uses a segment's align type to set the starting
address for the segment. The align types are byte, word, para,
and page. These types correspond to starting addresses at
byte, word, paragraph, and page boundaries, representing
addresses that are multiples of 1, 2, 16, and 256, respectively. The default align type is para.
When the linker encounters a segment, it checks the align type
before copying the segment to the executable file. If the
align type is word, para, or page, the linker checks the
executable image to see if the last byte copied ends at an
appropriate boundary. If not, LINK pads the image with extra
null bytes.
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10.4.2 Frame Number
The linker computes a starting address for each segment in a
program. The starting address is based on a segment’s align
type and the size of the segments already copied to the
executable file. The address consists of an offset and a
canonical frame number, which specifies the address of the
first paragraph in memory that contains one or more bytes of
the segment. A frame number is always a multiple of 16 ( a
paragraph address). But the offset is the number of bytes from
the start of the paragraph to the first byte in the segment.
For byte and word align types, the offset may be nonzero. The
offset is always zero for para and page align types.
The frame number of a segment can be obtained from a LINK
file. The frame number is the first five hexadecimal digits of
the start address specified for the segment.

10.4.3 Order of Segments
LINK copies segments to the executable file in the same order
that it encounters them in the object files. The linker
maintains
this
order throughout the program unless it
encounters two or more segments with the same class name.
Segments with identical class names belong to the same class
type, and are copied to the executable file as contiguous
blocks .
For a more detailed discussion of segment loading order and
methods of controlling loading order by assigning class types,
see the Microsoft Macro Assembler Reference Manual.

10.4.4 Combined Segments
LINK uses combine types to determine whether two or more
segments sharing the same segment name should be combined into
a single, large segment. The combine types are public, stack,
common, memory, at, and private. Combine types are also
described in the Microsoft Macro Assembler Reference Manual.
If a segment has combine type public, the linker automatically
combines it with any other segments that have the same name
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and belong to the same class. When LINK combines segments, it
ensures
that the segments are contiguous and that all
addresses in the segments can be accessed using an offset from
the same frame address. The result is the same as if the
segment were defined as a whole in the source file.
The linker preserves each segment's align type. This means
that even though the segments belong to a single, large
segment, the code and data in the segments retain their
original align type. If the combined segments exceed 64K
bytes, LINK displays an error message.
If a segment has combine type stack, the linker carries out
the same combine operation as for public segments. The only
difference is that stack segments cause LINK to copy an
initial stack-pointer value to the executable file. This
stack-pointer value is the offset to the end of the first
stack segment (or combined stack segment) that the linker
encounters. If you use the stack type for stack segments, you
do not need to give instrctions that load the segment into the
SS register.
If a segment has combine type common, the linker combines it
automatically with any other segments that have the same name
and belong to the same class. When LINK combines common
segments, however, it places the start of each segment at the
same address, creating a series of overlapping segments. The
result is a single segment which is no larger than the largest
of the combined segments.
The linker treats segments with combine type memory exactly
like segments with combine type public. MASM provides combine
type memory for compatibility with linkers that support a
separate combine type for memory segments.
A segment has combine type private only if no explicit combine
type is defined for it in the source file. LINK does not
combine private segments.

10.4.5 Groups
Groups permit non-contiguous segments that do not belong to
the same class to be addressable relative to the same frame
address. When LINK encounters a group, it adjusts all memory
references to items in the group so that they are relative to
the same frame address.
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Segments in a group do not have to be contiguous, do not have
to belong to the same class, and do not have to have the same
combine type. The only requirement is that all segments in the
group fit within 64K bytes.
Groups do not affect the order in which the segments are
loaded. Unless you use class names and enter object files in
the right order, there is no guarantee that the segments will
be contiguous. In fact, the linker may place segments that do
not belong to the group in the same 64K bytes of memory.
Although LINK does not explicitly check that all segments in a
group fit within 64K bytes of memory, the linker is likely to
encounter a "fixup-overflow" error if this requirement is not
met.
Groups, and how to define them, are discussed in the Microsoft
Macro Assembler Reference Manual.

10.4.6 Fixups
Once the starting address of each segment in a program is
known, and all segment combinations and groups have been
established, the linker can fix up any unresolved references
to labels and variables. To fix up unresolved references, the
linker computes an appropriate offset and segment address and
replaces the temporary values, generated by the assembler,
with the new values.
LINK carries out fixups for four different references:
Short
Near self-relative
Near segment-relative
Long
The size of the value to be computed depends on the type of
reference. If LINK discovers an error in the anticipated size
of a reference, it displays a fixup-overflow message. This can
happen, for example, if a program attempts to use a 16-bit
offset to reach an instruction in a segment that has a
different frame address. It can also occur if all segments in
a group do not fit within a single 64K block of memory.
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A short reference occurs in JMP instructions that attempt to
pass control to labeled instructions that are in the same
segment or group. The target instruction must be no more than
128 bytes from the point of reference. The linker computes a
signed, 8-bit number for this reference and displays an error
message if the target instruction belongs to a different
segment or group (has a different frame address), or if the
target is more than 128 bytes distant (in either direction).
A near self-relative reference occurs in instructions which
access data relative to the same segment or group. The linker
computesa 16-bit offset for this reference and displays an
error message if the data are not in the same segment or
group .
A near segment-relative reference occurs in instructions which
attempt to access data that is in a specified segment or
group, or that is relative to a specified segment register.
LINK computes a 16-bit offset for this reference and displays
an error message if the offset of the target within the
specified frame is greater than 64K bytes or less than 0, or
if the beginning of the canonical frame of the target is not
addressable .
A long reference occurs in CALL instructions that attempt to
access an instruction in another segment or group. LINK
computes a 16-bit frame address and 16-bit offset for this
reference. The linker displays an error message if the
computed offset is greater than 64K bytes or less than 0, or
if the beginning of the canonical frame of the target is not
addressable .
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11.1 Introduction
The Microsoft DEBUG Utility (DEBUG) is a debugging program
that provides a controlled testing environment for binary and
executable object files. Note that EDLIN is used to alter
source files; DEBUG is EDLIN ’s counterpart for binary files.
DEBUG eliminates the need to reassemble a program to see if a
problem has been fixed by a minor change. It allows you to
alter the contents of a file or the contents of a CPU
register, and then to immediately reexecute a program to check
on the validity of the changes.
All DEBUG commands may be aborted at any time by pressing
<CTRL-C>. <CTRL-S> suspends the display, so that you can read
it before the output scrolls away. Entering any key other than
<CTRL-C> or <CTRL-S> restarts the display. All of these
commands are consistent with the control character functions
available at the MS-DOS command level.

11.2 Starting DEBUG
DEBUG may be started two ways. By the first method, you type
all commands in response to the DEBUG prompt ( a hyphen). By
the second method, you type all commands on the line used to
start DEBUG.
Summary of Methods to Start DEBUG
Method 1

DEBUG

Method 2

DEBUG [<filespec> [<arglist>]]
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11.2.1 Method 1: DEBUG
To start DEBUG using method 1, type:
debug
DEBUG responds with the hyphen ( - ) prompt, signaling that it
is ready to accept your commands. Since no filename has been
specified, current memory, disk sectors, or disk files can be
worked on by using other commands.
When DEBUG (Version 2.0) is started, it sets up a program
header at offset 0 in the program work area. On previous
versions of DEBUG, you could overwrite this header. You can
still overwrite the default header if no <filespec> is given
to DEBUG. If you are debugging a .COM or .EXE file, however,
do not tamper with the program header below address 5CH, or
DEBUG will terminate.
Do not restart a program after the "Program terminated
normally" message is displayed. You must reload the program
with the N and L commands for it to run properly.

11.2.2 Method 2: Command Line
To start DEBUG using a command line, type:
debug [<filespec>] [<arglist>]
For example, if a <filespec> is specified, then the
is a typical command to start DEBUG:

following

debug file.exe
DEBUG
then loads FILE.EXE into memory starting at 100
hexadecimal in the lowest available segment. The
BX:CX
registers are loaded with the number of bytes placed into
memory .
An <arglist> may be specified if <filespec> is present. The
<arglist> is a list of filename parameters and switches that
are to be passed to the program <filespec>. Thus, when
<filespec> is loaded into memory, it is loaded as if it had
been started with the command:
<filespec> <arglist>
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Here, <filespec> is the file to be debugged, and the <arglist>
is the rest of the command line that is used when <filespec>
is invoked and loaded into memory.

11.3 Command Information
Each DEBUG command consists of a single letter followed by one
or more parameters. Additionally, the control characters and
the special editing functions described in the MS-DOS User's
Guide, apply inside DEBUG.
If a syntax error occurs in a DEBUG command, DEBUG reprints
the command line and indicates the error with an up-arrow ( )
and the word "error."
For example:
dcs:100 cs:110
error
Any combination of uppercase and lowercase letters may be used
in commands and parameters.
The DEBUG commands are summarized in Table 11-1 and are
described in detail, with examples, following the description
of command parameters.
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DEBUG COMMAND

FUNCTION

A[<address>]

Assemble

C< range > < a d d r e s s >

Compare

D[<range>]

Dump

E<address> [<list>]

Enter

F<range> < l i s t >

Fill

G[ - < a d d r e s s >

Go

{<address>}]

H<value> < v a l u e >

Hex

I<value>

Input

L[<address> [<drive: ><record><record> ] ]

Load

M<range> < a d d r e s s >

Move

N<filename> [<filename>]

Name

0<value> <byte>

Output

Q

Quit

R[ < r e g i s t e r - n a m e > ]

Register

S<range> <list>

Search

T[=<address> ] [<value>]

Trace

U[<range>]

Unassemble

W[<address> [ < d r i v e : X r e c o r d X r e c o r d >

Table 11-1

]]

Write

DEBUG Commands
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11.4 Parameters
All DEBUG commands accept parameters, except the Quit command.
Parameters may be separated by delimiters (spaces or commas),
but a delimiter is required only between two consecutive
hexadecimal
values.
Thus,
the
following commands are
equivalent:
des:100 110
d cs:100 110
d,cs:100,110
PARAMETER

DEFINITION

<drive:>

A one-digit hexadecimal value to indicate which
drive a file will be loaded from or written to.
The valid values are 0-3. These values designate
the drives as follows: 0=A:, 1=B:, 2=C:, 3=D:.

<byte>

A two-digit hexadecimal value to be placed in or
read from an address or register.

<record>

A 1- to 3-digit hexadecimal value used to indicate
the logical record number on the disk and the
number of disk sectors to be written or loaded.
Logical records correspond to sectors. However,
their numbering differs since they represent the
entire disk space.

<value>

A hexadecimal value up to four digits used to
specify a port number or the number of times a
command should repeat its functions.

<address>

A two-part designation consisting of either an
alphabetic segment register designation or a fourdigit segment address plus an offset value. The
segment designation or segment address may be
omitted, in which case the default segment is
used. DS is the default segment for all commands
except G, L, T, U, and W, for which the default
segment is CS. All numeric values are hexadecimal.
For example:
cs:0100
04ba:0100
The colon
is
required
between
a
segment
designation (whether numeric or alphabetic) and an
offset.
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Two <address>es: e.g., <address> <address>; or one
<address>, an L, and a <value>: e.g., <address> L
<value> where <value> is the number of lines the
command should operate on, and L80 is assumed. The
last form cannot be used if another hex value
follows the <range>, since the hex value would be
interpreted
as
the second <address > of the
<range >.
Examples:
cs:100 110
cs:100 L 10
cs : 100
The following is illegal:
CS:100 CS:110
error
The limit for <range> is 10000 hex. To specify a
<value> of 10000 hex within four digits, type 00
(or 0 ).

<list>

A series of <byte> values or of <string>s. <list>
must be the last parameter on the command line.
Example:
fcs:100 42 45 52 54 41

<string>

Any number of characters enclosed in quote marks.
Quote marks may be either single ( ' ) or double(").
If the delimiter quote marks must appear within a
<string>, the quote marks must be doubled. For
example, the following strings are legal:
’This is a "string" is okay.’
’This is a ’’string’’ is okay.’
However, this string is illegal:
’This is a ’string’ is not.’
Similarly, these strings are legal:
"This is a ’string’ is okay."
"This is a "’’string"" is okay."
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However, this string is illegal:
"This is a "string" is not."
Note that the double quote marks are not necessary
in the following strings:
"This is a ’’string’’ is not necessary."
’This is a ""string"" is not necessary.’
The ASCII values of the characters in
are used as a <list> of byte values.

the

string

11.5 DEBUG Commands
This section
order .

describes

the

DEBUG

commands in alphabetical
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Assemble

PURPOSE

Assembles
memory.

8086/8087/8088

mnemonics

directly

SYNTAX

a[ <address>]

COMMENTS

If a syntax error is found, DEBUG responds with

into

error
and redisplays the current assembly address.
All numeric values are hexadecimal and must be
entered as 1-4 characters. Prefix mnemonics must be
specified in front of the opcode to which they
refer. They may also be entered on a separate line.
The segment override mnemonics are CS:, DS:, ES:,
and SS:. The mnemonic for the far return is RETF.
String manipulation mnemonics must explicitly state
the string size. For example, use MOVSW to move word
strings and MOVSB to move byte strings.
The assembler will automatically assemble short,
near or far jumps and calls, depending on byte
displacement to the destination address. These may
be overridden with the NEAR or FAR prefix. For
example :
0100:0500 jmp
0100:0502 jmp
0100:505 jmp

502
near 505
far 50A

; a 2 -byte short jump
; a 3-byte near jump
; a 5 -byte far jump

The NEAR prefix may be abbreviated to NE, but the
FAR prefix cannot be abbreviated.
DEBUG cannot tell whether
word memory location or
In this case, the data
stated with the prefix
Acceptable abbreviations
example:
neg
dec

some operands refer to a
to a byte memory location.
type must be explicitly
"WORD PTR" or "BYTE PTR".
are '’WO" and "BY". For

byte ptr [128]
wo [SI]

DEBUG also cannot tell whether an operand refers to
a memory location or to an immediate operand. DEBUG
uses the common convention that operands enclosed in
square brackets refer to memory. For example:
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mov
mov

ax,21
ax,[21]

Load AX with 21H
Load AX with the
contents
of memory location 21H

Two popular pseudo-instructions are available with
Assemble. The DB opcode will assemble byte values
directly into memory. The DW opcode will assemble
word values directly into memory. For example:
db
db
db

1,2,3,4,"THIS IS AN EXAMPLE"
’THIS IS A QUOTE:
"THIS IS A QUOTE: ’"

dw

1000,2000,3000,"BACH"

Assemble supports all forms
commands. For example:
add
pop
push

of

register

indirect

BX,34[BP+2].[SI-1]
[BP+DI]
[SI]

All opcode synonyms are also supported. For example:
loopz
loope

100
100

ja
jnbe

200
200

For
8087 opcodes, the WAIT or
explicitly specified. For example:
fwait fadd st,st(3)
Id tbyte ptr [BX]

FWAIT

must

; This line assembles
; an FWAIT prefix
; This line does not
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NAME

Compare

PURPOSE

Compares the portion of memory specified by <range>
to
a
portion of the same size beginning at
<address>.

SYNTAX

c<range> <address>

COMMENTS

If the two areas of memory are identical, there is
no display and DEBUG returns with the MS-DOS prompt.
If there are differences, they are displayed in this
format:
<addressl> <bytel> <byte2> <address2>

EXAMPLE

The following commands have the same effect:
cl00,lff 300
or
C100L100 300
Each command compares the block of memory from 100
to 1FFH with the block of memory from 300 to 3FFH.
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NAME

Dump

PURPOSE

Displays the contents of
memory .

SYNTAX

d[<range>]

COMMENTS

If a range of addresses is specified, the contents
of the range are displayed. If the D command is
typed without parameters, 128 bytes are displayed at
the
first
address (DS: 100) after the address
displayed by the previous Dump command.

the

specified

region

of

The dump is displayed in two portions: a hexadecimal
dump (each byte is shown in hexadecimal value) and
an
ASCII dump (the bytes are shown in ASCII
characters ). Nonprinting characters are denoted by a
period ( . ) in the ASCII portion of the display. Each
display line shows 16 bytes with a hyphen between
the eighth and ninth bytes. At times, displays are
split in this manual to fit them on the page. Each
displayed line begins on a 16-byte boundary.
If you type the command:
des:100 110
DEBUG displays the dump in the following format:
04BA:0100 42 45 52 54 41 ... 4E 44 TOM SAWYER
If you type the following command:
d
the display is formatted as described above. Each
line of the display begins with
an
address,
incremented by 16 from the address on the previous
line. Each subsequent D (typed without parameters)
displays the bytes immediately following those last
displayed.
If you type the command:
des:100 L 20
the display is formatted as described above, but 20H
bytes are displayed.

MS-DOS Version 3.20/1.00

DEBUG - 12

Nokia ASC/AWS

If then you type the command:
des:100 115
the display is formatted as described above, but all
the bytes in the range of lines from 100H to 115H in
the CS segment are displayed.
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NAME

Enter

PURPOSE

Enters byte values
<address >.

SYNTAX

e<address> [<list>]

COMMENTS

If the optional <list> of values is typed, the
replacement of byte values occurs automatically. (If
an error occurs, no byte values are changed. )

into

memory

at

the

specified

If the <address > is typed without the optional
<list>, DEBUG displays the address and its contents,
and waits for your input. At this point, the Enter
command waits for you to perform one of
the
following actions:

EXAMPLE

1.

Replace a byte value with a value you type.
Simply type the value after the current value.
If the value typed in is not a legal hexadecimal
value or if more than two digits are typed, the
illegal or extra character is not echoed.

2.

Press the Spacebar to advance to the next byte.
To change the value, simply type the new value
as described in (1.) above. If you space beyond
an 8-byte boundary, DEBUG starts a new display
line with the
address
displayed
at
the
beginning.

3.

Type a hyphen ( - ) to return to the preceding
byte. If you decide to change a byte behind the
current position, typing the hyphen returns the
current position to the previous byte. When the
hyphen is typed, a new line is started with the
address and its byte value displayed.

4.

Press the <RET> key to
command. The <RET> key
byte position.

terminate the Enter
may be pressed at any

Assume that the following command is typed:
ecs: 100
DEBUG displays:
04BA:0100 EB.
To change this value to 41, type 41 as shown:
04BA:0100 EB.41
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To step through the
Spacebar to see:
04BA:0100 EB.41

subsequent

bytes,

press

10.

00.

BC.

10.

00.

BC.42

the

To change BC to 42:
04BA:0100 EB.41

Now, realizing that 10 should be 6F, type the hyphen
as many times as needed to return to byte 01 (value
10 ), then replace 10 with 6F:
04BA:0100
04BA:0102
04BA:0101

EB.41
00.10.6f

10.

00.

Pressing the <RET> key ends the Enter
returns to the DEBUG command level.

MS-DOS Version 3.20/1.00

BC.42-

command

and

DEBUG - 15

User’s Reference

NAME

Fill

PURPOSE

Fills the addresses in the <range> with the values
in the <list>.

SYNTAX

f<range> <list>

COMMENTS

If the <range > contains more bytes than the number
of values in the <list>, the <list> will be used
repeatedly until all bytes in the <range> are
filled. If the <list> contains more values than the
number of bytes in the <range>, the extra values in
the <list> will be ignored. If any of the memory in
the <range> is not valid (bad or nonexistent), the
error will occur in all succeeding locations.

EXAMPLE

Assume that the following command is typed:
f04ba:100 L 100 42 45 52 54 41
DEBUG
fills
memory locations 04BA:100 through
O4BA:1FF with the bytes specified. The five values
are repeated until all 100H bytes are filled.
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Go

PURPOSE

Executes the program currently in memory.

SYNTAX

g[ =<address> {<address>}]

COMMENTS

If only the Go command is typed, the program
executes as if the program had run outside DEBUG.
If =<address> is set, execution begins at the
address specified. The equal sign ( = ) is required,
so that DEBUG can distinguish the start =<address>
from the breakpoint <address>es.
With the other optional addresses set, execution
stops at the first <address> encountered, regardless
of that address’ position in the list of addresses
to halt execution or program branching. When program
execution
reaches a breakpoint, the registers,
flags, and decoded instruction are displayed for the
last instruction executed. (The result is the same
as if you had typed the Register command for the
breakpoint address. )
Up to ten breakpoints may be set. Breakpoints may be
set only at addresses containing the first byte of
an 8086 opcode. If more than ten breakpoints are
set, DEBUG returns the BP Error message.
The user stack pointer must be valid and have 6
bytes available for this command. The G command uses
an IRET instruction to cause a jump to the program
under test. The user stack pointer is set, and the
user flags, Code Segment register, and Instruction
Pointer are pushed on the user stack. (Thus, if the
user stack is not valid or is too small, the
operating system may crash. ) An interrupt code
(OCCH)
is
placed at the specified breakpoint
address(es ).
When an instruction with the breakpoint code is
encountered, all breakpoint addresses are restored
to their original instructions. If execution is not
halted at one of the breakpoints, the interrupt
codes are not replaced with the original instructions.
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EXAMPLE

Assume that the following command is typed:
gcs:7550
The program currently in memory executes up to the
address 7550 in the CS segment. DEBUG then displays
registers and flags, after which the Go command is
terminated.
After a breakpoint has been encountered, if you type
the Go command again, then the program executes just
as if you had typed the filename at the MS-DOS
command level. The only difference is that program
execution begins at the instruction after
the
breakpoint rather than at the usual start address.
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Hex

PURPOSE

Performs
hexadecimal
parameters specified.

SYNTAX

h<value> <value>

COMMENTS

First, DEBUG adds the two parameters, then subtracts
the second parameter from the first. The results of
the arithmetic are displayed on one line; first the
sum, then the difference.

EXAMPLE

Assume that the following command is typed:

arithmetic

on

the

two

hl9f 10a
DEBUG performs the calculations
the result:
02A9 0095
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Input

PURPOSE

Inputs and displays one byte from the port specified
by <value>.

SYNTAX

i<value>

COMMENTS

A 16-bit port address is allowed.

EXAMPLE

Assume that you type the following command:
i2f8
Assume also that the byte at the port is 42H. DEBUG
inputs the byte and displays the value:
42
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LOäd

PURPOSE

Loads a file into memory.

SYNTAX

L[<address> [<drive:> <record> <record>]]

COMMENTS

Set BX:CX to the number of bytes read. The file must
have been named either when DEBUG was started or
with the N command. Both the DEBUG invocation and
the N command format a filename properly in the
normal format of a file control block at CS:5C.
If the L command is typed without any parameters,
DEBUG loads the file into memory beginning at
address CS:100 and sets BX:CX to the number of bytes
loaded. If the L command is typed with an address
parameter, loading begins at the memory <address >
specified. If L is typed with all parameters,
absolute disk sectors are loaded, not a file. The
<record>s are taken from the <drive:> specified (the
drive designation is numeric here--0=A: , 1=B:, 2=C: ,
etc.); DEBUG begins loading with the first <record>
specified, and continues until the number of sectors
specified in the second <record> have been loaded.

EXAMPLE

Assume that the following commands are typed:
A >debug
-nfile.com
Now, to load FILE.COM, type:
L
DEBUG loads the file and then displays the DEBUG
prompt. Assume that you want to load only portions
of a file or certain records from a disk. To do
this, type:
L04ba:100 2 Of 6d
DEBUG then loads 109 ( 6D hex) records beginning with
logical record number 15 into memory beginning at
address
04BA:0100. When the records have been
loaded, DEBUG simply returns the - prompt.
If the file has a .EXE extension, it is relocated to
the load address specified in the header of the .EXE
file: the <address> parameter is always ignored for
.EXE files. The header itself is stripped off the
.EXE file before it is loaded into memory. Thus the
size of an .EXE file on disk will differ from its
size in memory.
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If the file named by the Name command or specified
when DEBUG is started is a .HEX file, then typing
the L command with no parameters causes DEBUG to
load the file beginning at the address specified in
the .HEX file. If the L command includes the option
<address>, DEBUG adds the <address> specified in the
L command to the address found in the .HEX file to
determine the start address for loading the file.
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Move

PURPOSE

Moves the block of memory specified by <range> to
the location beginning at the <address> specified.

SYNTAX

m<range > <address >

COMMENTS

Overlapping moves (i.e., moves where part of the
block overlaps some of the current addresses) are
always performed without loss of data. Addresses
that could be overwritten are moved first. The
sequence for moves from higher addresses to lower
addresses is to move the data beginning at the
block’s lowest address and then to work towards the
highest. The sequence for moves from lower addresses
to higher addresses is to move the data beginning at
the block’s highest address and to work towards the
lowest.
Note that if the addresses in the block being moved
will not have new data written to them, the data
there before the move will remain. The M command
copies the data from one area into another, in the
sequence described, and writes
over
the
new
addresses. This is why the sequence of the move is
important .

EXAMPLE

Assume that you type:
mcs:100 110 cs:500
DEBUG first moves address CS:110 to address CS:510,
then CS:10F to CS:50F, and so on until CS:100 is
moved to CS:500. You should type the D command,
using the <address> typed for the M command, to
review the results of the move.
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Nänifi

PURPOSE

Sets filenames.

SYNTAX

n<filename> {<filename>}

COMMENTS

The Name command performs two functions. First, Name
is used to assign a filename for a later Load or
Write command. Thus, if you start DEBUG without
naming any file to be debugged, then the N<filename>
command must be typed before a file can be loaded.
Second, Name is used to assign filename parameters
to the file being debugged. In this case, Name
accepts a list of parameters that are used by the
file being debugged.
These two functions overlap. Consider the following
set of DEBUG commands:
-nfilel. exe
-L
-g
Because of the effects of the Name
will perform the following steps:

command,

Name

1.

(N)ame assigns the filename FILE1.EXE to the
filename to be used in any later Load or Write
commands .

2.

(N)ame also assigns the filename FILE1.EXE to
the first filename parameter used by any program
that is later debugged.

3.

(L)oad loads FILE1.EXE into memory.

4.

(G)o causes FILE1.EXE to be executed
with
FILE1.EXE as the single filename parameter (that
is, FILE1.EXE is executed as if FILE1.EXE had
been typed at the command level).

A more useful chain
this:

of

commands

might

look

like

-nfilel.exe
-L
-nfile2.dat file3.dat
-g
Here, Name sets FILE1.EXE as the filename for the
subsequent Load command. The Load command loads
FILE1.EXE into memory, and then the Name command is
used again, this time to specify the parameters to
be used by FILE1.EXE. Finally, when the Go command
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is executed, FILE1.EXE is executed as if FILE1
FILE2.DAT FILE3.DAT had been typed at the MS-DOS
command level. Note that if a Write command were
executed at this point, then FILE1. EXE--the file
being
debugged--would
be saved with the name
FILE2.DAT! To avoid such undesired results, you
should always execute a Name command before either a
Load or a Write.
There are four regions of
affected by the Name command:
CS:5C
CS:6C
CS:80
CS:81

memory

that

can

be

FCB for file 1
FCB for file 2
Count of characters
All characters typed

A File Control Block (FCB) for the first filename
parameter given to the Name command is set up at
CS:5C. If a second filename parameter is typed, then
an FCB is set up for it beginning at CS:6C. The
number of characters typed in the Name command
(exclusive of the first character, "N" ) is given at
location CS:80. The actual stream of characters
given by the Name command (again, exclusive of the
letter "N" ) begins at CS:81. Note that this stream
of characters may contain switches and delimiters
that would be legal in any command typed at the MSDOS command level.
EXAMPLE

A typical use of the Name command is:
debug prog.com
-nparaml param2/c
-g
In this case, the Go command executes the file in
memory as if the following command line had been
typed:
prog paraml param2/c
Testing and debugging therefore reflect
runtime environment for PROG.COM.
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Output

PURPOSE

Sends the <byte> specified
specified by <value>.

SYNTAX

o<value> <byte>

COMMENTS

A 16-bit port address is allowed.

EXAMPLE

Type :

to

the

output

port

o2f8 4f
DEBUG outputs the byte value 4F to output port 2F8.
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Quit

NAME
PURPOSE

Terminates the DEBUG utility.

SYNTAX

q

COMMENTS

The Q command takes no parameters and exits DEBUG
without saving the file currently being operated on.
You are returned to the MS-DOS command level.

EXAMPLE

To end the debugging session, type:
q <RET>
DEBUG has been terminated, and control returns to
the MS-DOS command level.
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PURPOSE

Displays the contents of one or more CPU registers.

SYNTAX

r[<register-name>]

COMMENTS

If no <register-name> is typed, the R command dumps
the register save area and displays the contents of
all registers and flags.
If a register name is typed, the 16-bit value of
that register is displayed in hexadecimal, and then
a colon appears as a prompt. You then either type a
<value> to change the register, or simply press the
Return key if no change is wanted.
The only valid <register-name>s are:
AX
BX
CX
DX
SP

BP
SI
DI
DS
ES

SS
CS
IP
PC
F

IP and PCZ both refer to the Instruction Pointer.
Any other entry for <register-name> results in a
Error message.

BR

If F is entered as the <register-name>, DEBUG
displays, each flag with a two-character alphabetic
code. To alter any flag, type the opposite twoletter code. The flags are either set or cleared.
The flags are listed below with their codes for
and CLEAR:
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FLAG NAME

SET

CLEAR

Overflow

OV

NV

Direction

DN Decrement

UP Increment

Interrupt

El Enabled

DI Disabled

Sign

NG Negative

PL Plus

Zero

ZR

NZ

Auxiliary
Carry

AC

NA

Parity

PE Even

P0 Odd

Carry

CY

NC

Whenever you type the command RF, the flags are
displayed in the order shown above in a row at the
beginning of a line. At the end of the list of
flags, DEBUG displays a hyphen (-). You may enter
new flag values as alphabetic pairs. The new flag
values can be entered in any order. You do not have
to leave spaces between the flag entries. To exit
the R command, press the <RET> key. Flags for which
new values were not entered remain unchanged.
If more than one value is entered for a flag, DEBUG
returns a DF Error message. If you enter a flag code
other than those shown above, DEBUG returns a BF
Error message. In both cases, the flags up to the
error in the list are changed; flags at and after
the error are not.
At startup, the segment registers are set to the
bottom of free memory, the Instruction Pointer is
set to 0100H, all flags are cleared, and the
remaining registers are set to zero.
EXAMPLE

Type:

DEBUG displays all registers, flags, and the decoded
instruction for the current location.
If
the
location is CS:11A, then the display will look
similar to this:
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AX=OEOO BX=OOFF CX=0007 DX=01FF SP=039D BP=OOOO
SI=005C DI=OOOO DS=04BA ES=04BA SS=04BA CS=04BA
IP=011A NV UP DI NG NZ AC PE NC
04BA:011A CD21
INT
21
If you type:
rf
DEBUG will display the flags:
NV UP DI NG NZ AC PE NC Now, type any valid flag designation, in any
with or without spaces.

order,

For example:
NV UP DI NG NZ AC PE NC - pleicy <RET>
DEBUG responds only with the DEBUG prompt. To see
the changes, type either the R or RF command:
rf
NV UP EI PL NZ AC PE CY Press the <RET> key to leave the flags this way,
to specify different flag values.
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Search

PURPOSE

Searches the <range>
bytes specified.

SYNTAX

s<range> <list>

specified

for the <list> of

or
s<range> <string>
COMMENTS

The <list> may contain one or more bytes, each
separated by a space or comma. If the <list>
contains more than one byte, only the first address
of the byte string is returned. If the <list>
contains only one byte, all addresses of the byte in
the <range> are displayed.

EXAMPLE

If you type:
scs:100 110 41
DEBUG displays a response similar to this:
04BA:0104
04BA:010D
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name

Trace

PURPOSE

Executes one instruction and displays the contents
of
all
registers and flags, and the decoded
instruction.

SYNTAX

t[ =<address>] [<value>]

COMMENTS

If the optional =<address> is typed, tracing occurs
at the =<address> specified. The optional <value>
causes DEBUG to execute and trace the number of
steps specified by <value>.
The T command uses the hardware trace mode of the
8086 or 8088 microprocessor. Consequently, you may
also trace instructions stored in ROM (Read Only
Memory ).

EXAMPLE

Type:
t
DEBUG returns a display of the registers, flags, and
decoded instruction for that one instruction. Assume
that the current position is 04BA:011A; DEBUG might
return the display:
AX=0E00 BX=00FF CX=0007 DX=01FF SP=039D BP=0000
SI=005C DI=0000 DS=04BA ES=04BA SS=04BA CS=O4BA
IP=011A NV UP DI NG NZ AC PE NC
04BA:011A CD21
INT
21
If you type:
t=011a 10
DEBUG
executes
sixteen
( 1 0 hex) instructions
beginning at 01 1A in the current segment, and then
displays
all
registers
and
flags
for each
instruction as it is executed. The display scrolls
away until the last instruction is executed. Then
the display stops, and you can see the register and
flag values for the last few instructions performed.
Remember that <CTRL-S> suspends the display at any
point, so that you can study the registers and flags
for any instruction.
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Unassemble

PURPOSE

Disassembles
bytes
and
displays
the
source
statements that correspond to them, with addresses
and byte values.

SYNTAX

u[<range>]

COMMENTS

The display of disassembled code looks like a
listing for an assembled file. If you type the U
command without parameters, 20 hexadecimal bytes are
disassembled at the first address
after
that
displayed by the previous Unassemble command. If you
type the U command with the <range > parameter, then
DEBUG disassembles all bytes in the range. If the
<range> is given as an <address> only, then 20H
bytes are disassembled.

EXAMPLE

Type:
u04ba:100 L10
DEBUG disassembles 16
04BA:0100:
04BA:0100
04BA:0103
04BA:0104
04BA:0106
04BA:0109
04BA :010A
04BA:010B
04BA:010C
04BA:010D
04BA:010E
04BA:010F

206472
69
7665
207370
65
63
69
66
69
63
61

bytes

beginning

at

AND
DB
JBE
AND
DB
DB
DB
DB
DB
DB
DB

[SI+72] ,AH
69
016B
[BP+DI+70] ,DH
65
63
69
66
69
63
61

AND
DB
JBE
AND

[SI+72] ,AH
69
016B
[BP+DI+70] ,DH

address

If you type:
u04ba:0100 0108
the display shows:
04BA:0100
04BA:0103
04BA:0104
04BA:0106

206472
69
7665
207370

If the bytes in some addresses are altered, the
disassembler alters the instruction statements. The
U command can be typed for the changed locations,
the new instructions viewed, and the disassembled
code used to edit the source file.
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Writs

PURPOSE

Writes the file being debugged to a disk file.

SYNTAX

w[<address> [<drive:> <record> <record>]]

COMMENTS

If you type W with no parameters, BX:CX must already
be set to the number of bytes to be written; the
file is written beginning from CS:100. If the W
command is typed with just an address, then the file
is written beginning at that address. If a G or T
command has been used, BX:CX must be reset before
using the Write command without parameters. Note
that if a file is loaded and modified, the name,
length, and starting address are all set correctly
to save the modified file (as long as the length has
not changed).
The file must have been named either with the DEBUG
invocation command or with the N command (refer to
the Name command earlier in this manual ). Both the
DEBUG invocation and the N command format a filename
properly in the normal format of a file control
block at CS:5C.
If the W command is typed with parameters, the write
begins from the memory address specified; the file
is written to the <drive:> specified (the drive
designation is numeric here — 0=A:, 1=B:,
2=C:,
etc.); DEBUG writes the file beginning at the
logical record number specified by
the
first
<record>; DEBUG continues to write the file until
the number of sectors specified in the second
<record> have been written.
Writing to absolute sectors is EXTREMELY dangerous
because the process bypasses the file handler.

EXAMPLE

Type:
w

DEBUG will write the file to disk and then display
the DEBUG prompt. Two examples are shown below.
w

wcs:100

1 37 2b
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DEBUG writes out the contents of memory, beginning
with the address CS:100 to the disk in drive B:. The
data written out starts in disk logical record
number 37H and consists of 2BH records. When the
write is complete, DEBUG displays the prompt:
WCS:100 1 37 2B

11.6

Error Messages

During the DEBUG session, you may receive any of the following
error messages. Each error terminates the DEBUG command under
which it occurred, but does not terminate DEBUG itself.
CODE

DEFINITION

BF

Bad flag
You attempted to alter a flag, but the characters
typed were not one of the acceptable pairs of
flag values. See the Register command for the
list of acceptable flag entries.

BP

Too many breakpoints
You
specified more than ten breakpoints
parameters to the G command. Retype the
command with ten or fewer breakpoints.

BR

as
Go

Bad register
You typed the R command with an invalid register
name. See the Register command for the list of
valid register names.

DF

Double flag
You typed two values for one flag. You may
specify a flag value only once per RF command.
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12.1

A Description of Escape Sequences

An escape sequence is a character string which is sent to the
display. It begins with the escape character and contains
control data. It controls the functions specified by its
parameters (if any).
Escape sequences can be issued from programs using ordinary
terminal output statements ( for example the PRINT statement in
the BASIC language).
Notation:
A decimal number enclosed in angle brackets is a character
code. For example, <27> denotes a byte which contains the
escape character.
Parameter names are also enclosed in angle brackets. For
example, <row number > denotes a parameter called row
number to which you can assign a value.
An escape sequence consists of three parts:
1.

<ESC>[
Two characters whose ASCII codes are 27 (<ESC>) and 91
([). The corresponding hexadecimal codes are 1BH and 5BH.

2.

<parameter 1 >; <parameter 2>;. . . ; <parameter n>
The list may have up to 64 parameters. They should be
separated by a semicolon.

3.

final code
The final
function.

code

of

an

escape

sequence

specifies

the

Characters from "A” to "o" have been reserved for private
use by the ANSI standard.
Characters from "p" onward are available for all users.
The parameters of an escape sequence should be written in one
of three formats, which can be mixed:
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1.

Decimal numbers
Decimal numbers are character strings which consist of
ASCII characters 0 to 9. For example, "12" denotes
parameter value 12.

2.

Binary code (not defined in the ANSI standard)
A binary code is represented in the form <127+code>. For
example, the binary representation of parameter value 10
is <137> because 137=127+10.

3.

Character code (not defined in the ANSI standard)
A character code is an ASCII character in a string whose
first and last characters are double quotation marks. For
example, a string of five characters like "ABC" denotes
three parameter values: 65, 66, and 67.

Not all parameters are obligatory. If an optional parameter is
missing or has a value of zero, the default value will be
used.

12.2 Examples of Escape Sequences
FIRST EXAMPLE:
You want to move the cursor to
different sequences are possible:
1.

row

<ESC>[1;65H
The first parameter is decimal
parameter is decimal number 65.

2.

1, column 65. Three

number

1.

The

second

<ESC>[;65H
The first parameter is the default value (1). The second
parameter is decimal number 65.

3.

<ESC>[<128>;"A"H
The first parameter is binary code 1. The
second
parameter is character code 65. <128> denotes one byte.
Unlike the first two sequences, this sequence cannot be
created with a text editor.
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SECOND EXAMPLE:
You want to issue
BASIC program.

the sequences

of the previous

example from a

1. PRINT CHR$ ( 27 )+ "[ 1 ;65H"
2. PRINT CHR$ ( 27 )+ "[ ; 65H"
3 . PRINT CHR$ ( 27 )+ "[ " +CHR$ ( 128 )+ " ; " +CHR$ ( 34 )+ "A" +CHR$ ( 34 )+ "H "
Note:

CHR$(),

12.3

+ , and ”" are BASIC

notation.

Nokia PC ANSI Driver

The
Nokia
keyboard
driver
NKEYB.SYS
has
a built-in ANSI
driver. In other words, in the Nokia PC mode you will not need
a separate ANSI
driver
in order
to use
the
ANSI
escape
sequences .
Below
you
will find a directory of the ANSI escape sequences
of the Nokia keyboard drivers.
They
have
been
grouped
for
easier reference.
The interrupt

used by the Nokia ANSI driver

is 0E4H.

12.3.1 Cursor Position
The
number
of lines available is 25 (without
(with softkeys). The number of columns is 80.

SET CURSOR MODE - SCM
Format:

<ESC>[6; <form>; <blink>q

Function:

Sets

Parameters:

6 (constant)

cursor

mode.
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<form>

= 0: underscore (default)
= 1: reverse block
= 2: no cursor

<blink> = 0: blink (default)
= 1: no blink
Example:

Set reverse block without blink:
<ESC>[6;l;lq

CURSOR POSITION - CUP
Format :

<ESC>[<row number >;Ccolumn number>H

Function:

Moves the cursor to a specified position.

Parameters:

<row number>: default value 1
<column number>: default value 1

Examples:

Move the cursor to the home position (upper lefthand corner):
<ESC>[H
Move the cursor to row 1 column 20:
<ESC>[l;20H

Note:

is

This function
sequence .

an

alternative

the

HVP

the

CUP

to

HORIZONTAL AND VERTICAL POSITION - HVP
Format :

<ESC>[<row number >;<column number>f

Function:

Moves the cursor to a specified position.

Parameters :

<row number>: default value 1
<column number>: default value 1

Example:

Move the cursor to row 2 column 40:
<ESC>[2;40f

Note:

This function
sequence.

is

an

alternative
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CURSOR UP - CUU
Format:

<ESC>[<number of lines>A

Function:

Moves the cursor upward.

Parameter:

<number of lines>: default value 1

Example:

Move the cursor one line upward:
<ESC>[A

CURSOR DOWN - CUD
Format :

<ESC>[ <number of lines>B

Function:

Moves the cursor downward.

Parameter:

<number of lines>: default value 1

Example:

Move the cursor two lines downward:
<ESC>[2B

CURSOR FORWARD - CUF
Format :

<ESC>[<number of columns>C

Function:

Moves the cursor forward.

Parameter:

<number of columns>: default value 1

Example:

Move the cursor three columns forward:
<ESC>[3C

CURSOR BACKWARD - CUB
Format :

<ESC>[ <number of columns>D

Function:

Moves the cursor backward.

Parameter:

<number of columns>: default value 1

Example:

Move the cursor four columns backward:
<ESC>[4D
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SAVE CURSOR POSITION - SCP
Format :

<ESC>[s

Function:

Saves the current cursor position.

Parameters :

none

Example :

<ESC>[s

Note :

Up to ten cursor positions can be saved. They are
restored in reverse order with the RCP sequence.

RESTORE CURSOR POSITION - RCP
Format :

<ESC>[u

Function:

Restores the previously saved cursor position.

Parameters :

none

Example :

<ESC>[u

Note:

In order to restore a cursor postion, it must
first be saved with the SCP sequence.

12.3.2 Display
SET DISPLAY MODE - SDM
Format:

<ESC>[8; <mode>q

Function:

Sets the display mode.

Parameters :

8 ( constant )
<mode> = 0: display on (default)
= 1: display off

Example :

Set the display off:
<ESC>[8;lq
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INSERT LINE - IL

Format:

<ESC>[<number of lines>L

Function:

Inserts blank
position. The
downward.

Parameter:

<number of lines>: default value 1

Example :

Insert three
position:

lines
lines

lines

at the
current
below the cursor

at

the

current

cursor
scroll

cursor

<ESC>[3L

DELETE LINE - DL

Format :

<ESC>[<number of lines>M

Function:

Deletes lines at the current cursor position. The
lines below the cursor scroll upward.

Parameter:

<number of lines>: default value 1

Example:

Delete
three
position:

lines

at

the

current

cursor

<ESC>[3M

ERASE LINE •- EL
Format :

<ESC>[ <parameter>K

Function:

Erases a whole line or part of it.

Parameter:

<parameter>:

Example:

0 =

from current cursor position to
line (default)

1 =

from beginning of line to current cursor
position

2 =

the whole line

Erase
line.

end

of

characters from current position to end of
<ESC>[K
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ERASE DISPLAY - ED
Format :

<ESC>[ <parameter>J

Function:

Erases the
entirely.

Parameter:

<parameter>:

Example:

contents

of

the

screen

partly

or

0 =

from current cursor position to bottom
of screen (default)

1 =

from top of
position

2 =

the entire contents of the screen

screen

to

current

cursor

Erase the entire contents of the screen.
<ESC>[2J

Note:

If you clear the screen, the cursor will move to
the home position.

SCROLL UP - SU
Format :

<ESC>[ <number of lines>S

Function:

Scrolls the screen upward.

Parameter:

<number of lines>: default value 1

Example:

Scroll the screen three lines upward:
<ESC>[3S

Note:

If you scroll text up and then down again, blanks
appear on the screen.

SCROLL DOWN - SD
Format :

<ESC>[ Cnumber of lines>T

Function:

Scrolls the screen downward.

Parameter:

<number of lines>: default value 1

Example:

Scroll the screen three lines downward:
<ESC>[3T
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Note:

If you scroll text down and then up again, blanks
appear on the screen.

SET GRAPHICS RENDITION - SGR
Format :

<ESC>[ <parameter>;. . . ; <parameter>m

Function:

Selects visual attributes.

Parameters:

<parameter>:
0
1
2
4
5
7
8

Example:

=
=
=
=
=
=
=

all attributes off (default)
bold on
light grey background on
underline on
blink on
reverse video on
invisible video on

Set all former attributes
reverse video on:

off,

set

bold and

<ESC>[0;l;7m
Note:

Selecting visual attributes is not the same as
defining field attributes. It involves settings
which affect all characters until the
next
occurrence of an SGR sequence.

12.3.3 Keyboard
SET KEYBOARD KEY - SKK
Format :

<ESC>[<key number> ; <level>; <code>;. . . ; <code>p

Function:

Defines a key, i.e. specifies the codes that a
key will generate when pressed.

Parameters :

<key number>: 1...100 (default value 1 )
<level> =
=
=
=

0:
1:
2:
3:

base level (default)
shift level
control level
shift+control level

<code>: code to be generated (0...255)
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Example :

Assign the code string "DIR<RET>" to the Fl-key
on the base level:
<ESC>[ 10 ;0 ;68 ;73 ;82 ;13p
or
<ESC>[10;0;"DIR";13p

Notes:

If there is more than one code in the definition,
it is a
character
string.
The
following
restrictions apply to strings:
- maximum length of one string: 64
- maximum number of strings: 100
- maximum total length of strings: 512
Base-level definitions for softkeys must entered
with the SSK sequence.

SET SOFTKEY - SSK
Format:

<ESC>[ <softkey number>;l; <label length>;
<code length>!s <label> <code>

Function:

Assigns a label and definition to a softkey. The
label is displayed in the last two lines of the
screen. Only base-level definitions
can
be
created with this sequence.

Parameters:

<softkey number>: 1...8 (default value 1 )
1 (constant)
<label length>: 0...16 (default value 0 )
<code length>: 0...64 (default value 0 )
Is: constant,
semicolon )

not

preceded

and

followed by a

<label>: character string to be displayed
<code>: code string to be generated when the
is pressed
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Example:

Assign the label "Show DIR" and the code string
"DIR<RET>" to softkey S2:
<ESC>[2; 1 ;8 ;4 ! sShow DIRDIR
<RET>

Notes:

The format of this sequence is exceptional.
If there is more than one code in the definition,
it is a
character
string.
The
following
restrictions apply to strings:
- maximum length of one string: 64
- maximum number of strings: 100
- maximum total length of strings: 512
Base-level
definitions for softkeys
entered with the SSK sequence.

must

be

With this sequence you can only edit system-level
softkey definitions.

ACTIVATE SYSTEM-LEVEL SOFTKEYS - ASS
Format :

<ESC>[2q

Function:

Activates system-level softkeys.

Parameter:

2 ( constant )

Example:

<ESC>[2q

Note:

This
sequence
definitions and
softkeys .

suppresses
application-level
replaces them with system-level

ACTIVATE UTILITY-LEVEL SOFTKEY SET - AUS
Format :

<ESC>[3;<set number>q

Function:

Activates a utility-level softkey set.

Parameters :

3 (constant)
<set number>: 0 or 1...20 (default value 1 )
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Activate utility-level softkey set no. 2:
<ESC>[3;2q
After
suppressing
application-level
softkey
definitions in order to replace them with systemlevel softkeys, you can restore the applicationlevel definitions with this sequence:
<ESC>[3;0q

Note :

Before you can activate any application-level
softkeys, the definitions must be read from a
file with the SOFTLOAD or SOFTREAD command.

INITIALIZE SYSTEM-LEVEL SOFTKEYS - ISS
Format :

<ESC>[4q

Function:

Initializes system-level softkeys
them.

Parameter:

4 ( constant )

Example:

<ESC>[4q

and

activates

SEND LOGICAL KEYBOARD CODE - SLK
Format :

<ESC>[9; <code>q

Function:

Simulates the
logical code.

Parameters :

9 (constant)

pressing

of

a

key by sending a

<code>: 0. . . 255
Examples:

Simulate the pressing of the <A> key:
<ESC>[9;65q

SEND PHYSICAL KEYBOARD CODE - SPK
Format:

<ESC>[10; <status>;<code>q

Function:

Simulates the pressing of a key
control bytes.
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bits

76543210

byte |
Parameters:

|

|

|

|

|

|

|

F

10 (constant)
<status>:
bitO = 0: shift level off
= 1: shift level on
bitl = 0: control level off
= 1: control level on
bit2 = 0:
alt level off
bit3 = 0:
bit2 = 1:
alt level on
bit3 = 1 :
bit4 = 0: caps lock off
= 1 : caps lock on
bit5

reserved for future use

bit6

reserved for future use

bit7 = 0: no magnetic card reader
= 1: <code> associated with
magnetic card reader
<code>: scan code (make/break)
magnetic card reader (0...255)

or

Refer to the Nokia MS-DOS Programmer’s
Manual for scan codes.
Example:

Simulate the pressing of <CTRL-A>:
<ESC>[10;2;60q
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12.4 ANSI.SYS
On the MS-DOS diskette you will find a driver named ANSI.SYS
which gives you access to the IBM-compatible ANSI escape
sequences . ANSI.SYS must come before NKEYB.SYS
in
the
CONFIG.SYS file.
If you do not install ANSI.SYS, the ANSI escape sequences of
the Nokia keyboard driver will be effective, provided, of
course, that the keyboard driver is included in CONFIG.SYS.
Here is a list of the escape sequences of ANSI.SYS:

12.4.1 Cursor Position
The number of lines available is 25 (without softkeys) or 28
(with softkeys). The number of columns is 80.
CURSOR POSITION - CUP
Format:

<ESC>[<row number >;<column number>H

Function:

Moves the cursor to a specified position.

Parameters :

<row number>: default value 1
<column number>: default value 1

HORIZONTAL AND VERTICAL POSITION - HVP
Format :

<ESC>[<row number >;<column number>f

Function:

Moves the cursor to a specified position. This
function is an alternative to the CUP sequence.

Parameters:

<row number>: default value 1
<column number>: default value 1
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CURSOR UP - CUU
Format:

<ESC>[ <number of lines>A

Function:

Moves the cursor upward.

Parameter:

<number of lines>: default value 1

CURSOR DOWN - CUD
Format :

<ESC>[ <number of lines>B

Function:

Moves the cursor downward.

Parameter:

<number of lines>: default value 1

CURSOR FORWARD - CUF
Format :

<ESC>[<number of columns>C

Function:

Moves the cursor forward.

Parameter:

Cnumber of columns>: default value 1

CURSOR BACKWARD - CUB
Format :

<ESC>[ Cnumber of columns>D

Function:

Moves the cursor backward.

Parameter:

Cnumber of columns>: default value 1

SAVE CURSOR POSITION - SCP
Format :

<ESC>[s

Function:

Saves the current cursor position. Up to ten
cursor positions can be saved. They are restored
in reverse order with the RCP sequence.

Parameters:

none
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RESTORE CURSOR POSITION - RCP
Format :

<ESC>[u

Function:

Restores the previously saved cursor position. In
order to restore a cursor postion, it must first
be saved with the SCP sequence.

Parameters :

none

CURSOR POSITION REPORT - CPR
Format

<ESC>[<row number >;<column number >r

Function:

Reports current cursor position using standard
input. The first parameter specifies the current
line and the second parameter specifies the
current column.

Parameters:

<row number>: default value 1
<column number>: default value 1

DEVICE STATUS REPORT - DSR
Format:

<ESC>[6n

Function:

Causes
the
sequence.

Parameters:

none

console

driver
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12.4,2 Display
SET MODE - SM
Format:

<ESC>[=<mode>h
<ESC>[=h

Function:

Sets

Parameters:

<mode>: =
=
=
=
=
=
=
=

the display

X X X X X N X

25 b/w (default)
25 color
25 b/w
25 color
200 color graphics
200 b/w graphics
200 b/w graphcis
wrap at end of line
O' GO 00
th. bO NO 00 00 th. ih
o o o o o o c

0
1
2
3
4
5
6
7

mode.

RESET MODE - RM

Function:

Same as the SM sequence except that
parameter
resets the wrap at the end of line mode.

Parameters:

<mode>: = 0
= 1
= 2
= 3
= 4
= 5
= 6
= 7

7

jx:

<ESC>[ =<mode>h
<ESC>[=0h
<ESC>[?7h

O' 00 00
ih> bO bo 00 00 th. ifc
o o o o o o c

Format:

x

x

x

X

X

X

25 b/w (default)
25 color
25 b/w
25 color
200 color graphics
200 b/w graphics
200 b/w graphcis
wrap at end of line

ERASE LINE - EL
Format:

<ESC>[K

Function:

to the end of the line
Erases
from
the cursor
(including
the cursor position).

Parameters:

none
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ERASE DISPLAY - ED
Format :

<ESC>[J

Function:

Erases the screen, and the
home position.

Parameters:

none

cursor

goes

to

the

SET GRAPHICS RENDITION - SGR
Format :

<ESC>[ <parameter>;. . . ; <parameter>m

Function:

Selects
visual
attributes. Selecting visual
attributes is not the same as defining field
attributes. It involves settings which affect all
characters until the next occurrence of an SGR
sequence.

Parameters:

<parameter>:

0
1
2
4
5
7
8
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

all attributes off (default)
bold on
light grey background on
underline on
blink on
reverse video on
invisible video on
black foreground
red foreground
green foreground
yellow foreground
blue foreground
magenta foreground
cyan foreground
white foreground
black background
red background
green background
yellow background
blue background
magenta background
cyan background
white background
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12.4.3 Keyboard
KEYBOARD REASSIGNMENT - KR
Format

<ESC>[ <code>; <string>p

Function:

Generates a <string> of ASCII characters when
<code> is intercepted. If the first code in the
sezuence is zero (NUL), then the first and second
code make up an extended ASCII redefinition.

Parameters :

<code>: ASCII code to be converted
<string>: string to be generated

MS-DOS Version 3.20/1.00
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13.1 Device Error Messages
These are messages that MS-DOS displays while reading or
writing to devices on your computer. Device error messages can
be displayed at any time, even when applications are running.
Devices can be printers, disk drives, and the screen display.

13.1.1 Responses to Device Errors
When a device error message is displayed, MS-DOS waits for you
to enter one of the following responses:
A

Abort.
write .

I

Ignore. Ignore the defective sector and pretend the error
did not occur. WARNING: This response may cause damage to
information on the disk.

R

Retry. Repeat the operation. This response should be used
when you have corrected the error (for example, with "Not
ready" or "Write protect" disk errors).

Terminate the program requesting the disk read or

Usually, you will want to attempt recovery by typing responses
in this order:
R

("Retry"--to try again)

A

("Abort" --to terminate the program or command and
new disk)

try

a

One other error message might be related to a faulty disk read
or write:
File allocation table bad for drive x
This message means that the disk was not formatted or was
incorrectly formatted before use. It could also mean that an
operating system other than MS-DOS is on the disk. If this
error message continues to be displayed, you should run the
CHKDSK program.
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13.1.2 Device Message Directory
Device error messages have the following format:
<type> error reading <device>
Abort, Retry, Ignore?
or
<type> error writing <device >
Abort, Retry, Ignore?
In these messages, <device> is the name of the device that has
the error. Examples are "device PRN" (for a printer) or "drive
C:" (for a disk drive). <type> will be one of the following:
Bad call format
The length of the request header passed to the device
header
was
incorrect. If MS-DOS displays this
message, contact your Nokia Service representative.
Bad command
A device driver issued an incorrect command
device specified in the error message.

to

the

Bad unit
Invalid subunit numbers were passed to the device
driver. If MS-DOS displays this message, contact your
Nokia Service representative.
Data

MS-DOS could not read the data from the
disk
properly. This is often due to a defective disk.
Refer to the "Responses to Device Errors" section of
this chapter for more information. You should try to
correct the error by choosing Retry several times.
You can also type "A" (for Abort) to end the program.

General failure
An unusual error has occurred. This error usually
requires a knowledgeable programmer to fix it. Choose
Retry or Abort.
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Invalid disk change
You changed the disk in a drive when it was not
allowed. Put the disk back in the drive and choose
Retry.
Lock-Violation
A program tried to access part of a file that is
being used by another program. Choose Abort, or wait
a while and choose Retry.
No paper
Your printer is either out of paper or is not on.
Either add paper to your printer or turn it on. Refer
to the section "Responses to Device Errors" in this
chapter for more information.
Non-DOS disk
MS-DOS does not recognize the disk format because
there is missing information or another operating
system on the disk. Try to run the CHKDSK program to
correct the problem. If running CHKDSK does not solve
the problem, you should reformat the disk with the
FORMAT command. This will destroy all files on the
disk.
Not ready
The device (usually a drive or printer) specified in
the error message is not ready to accept or transmit
data. Check to see if the disk drive door is closed
and choose Retry if this was the problem. Check to
see if the printer is on.
Read fault
MS-DOS was unable to read data from the device
(usually a disk drive). Check to see that the disk is
properly inserted in the drive and choose Retry. See
the section "Responses to Disk Errors" in this
chapter for more information.
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Sector not found
This error usually means that the disk has
a
defective spot, and MS-DOS cannot find the requested
information on it. You should copy all files from the
disk onto a good disk, and then try to reformat the
defective disk.
Seek
MS-DOS was unable to locate the information on the
disk. Make sure that the disk is properly inserted in
the drive, or try a different drive. Refer to the
section "Responses to Disk Errors" in this chapter
for more information.
Sharing violation
A program tried to access a file but another program
is currently using that file. Choose Abort, or wait a
while, then choose Retry.
Write fault
MS-DOS was unable to write data to the specified
device. Make sure that the disk is properly inserted
in the disk drive. Try Retry. If the same error
message is displayed after Retry, choose Abort. Refer
to the section "Responses to Device Errors" in this
chapter for more information.
Write protect
You tried to write data on a write-protected disk. If
the disk has a write-protect tab on it, you must
remove the tab before you can write on the disk. (You
should take into consideration, however, the reason
the disk was write-protected in the first place. ) If
the disk does not have a write-protect notch, no data
can be written on that disk.
If any of the above messages (except
for "Invalid disk
change") appears for a disk drive, do not change disks before
responding with A, R, or I.
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13.2 Common Messages
These are messages that MS-DOS displays during processing, and
are sometimes error messages. For example, MS-DOS displays a
message when you mistype a command or filename. MS-DOS will
look for the command or filename you typed, and when it does
not find the file on the disk, a "Bad command or file name"
error message appears on the screen.
Abort edit (Y/N)?
[EDLIN]
MS-DOS displays this message when you choose the Quit
( Q ) command in EDLIN. The Quit command exits the
editing session without saving any editing changes.
Specify <Y> (for Yes) or <N> (for No).
Abort, Retry, Ignore?
[MS-DOS]
If a disk or device error occurs at any time during a
command or program, MS-DOS returns this message and
asks you to abort the command or program, retry it,
or ignore the error.
Access denied
[Replace] [Xcopy]
You tried to replace a write-protected, read-only, or
locked file.
All files cancelled by operator
[Print]
MS-DOS prints this message when you
switch with the PRINT command.

specify

the

/T

All specified files are contiguous
[Chkdsk]
All files are allocated
without fragmentation.

contiguously
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Allocation error in file, size adjusted
[Chkdsk]
The size of the file indicated in the directory was
not consistent with the amount of data actually
allocated to the file.
Are you sure (Y,N)?
[MS-DOS]
MS-DOS displays this message if you try to delete *.*
(all files in the working directory). Specify <Y>
(for Yes ) or <N> (for No).
Attempted write-protect violation
[Format]
The disk you are trying to format is write protected.
Bad command or file name
[MS-DOS]
The command cannot find the program you asked it to
run. You either mistyped the filename, or the file
does not exist on the disk.
Bad or missing (filename)
[MS-DOS]
You specified an invalid device in the CONFIG.SYS
file. Check the accuracy of the Device command in the
CONFIG.SYS file.
Bad or missing Command Interpreter
[MS-DOS]
MS-DOS cannot find the COMMAND.COM file on the disk;
either the file is missing from the root directory,
or the file is invalid. Either restart the system or
copy the COMMAND.COM file from your backup MS-DOS
master diskette onto the disk used to start MS-DOS.
You will also receive this message if COMMAND.COM has
been moved from the directory it was originally in
when you started MS-DOS.
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Bad Partition Table
[Format]
This message means that there is no DOS partition on
the fixed disk. You must run XDISK to create a DOS
partition on your fixed disk.
BREAK is off (or on)
[MS-DOS]
This message tells you the current setting of BREAK.
Cannot CHDIR to (filename) tree past this point not processed
[Chkdsk]
CHKDSK is traveling the tree structure of
the
directory and is unable to go to the specified
directory.
All
subdirectories
underneath
this
directory will not be verified.
Cannot CHDIR to root
Processing cannot continue
[Chkdsk]
CHKDSK
is traveling the tree structure of the
directory and is unable to return to the root
directory. CHKDSK is not able to continue checking
the remaining subdirectories to the root.
Cannot CHKDSK a Network drive
[Chkdsk]
You cannot check drives that are redirected over
network .

the

Cannot CHKDSK a SUBSTed or ASSIGNed drive
[Chkdsk]
You cannot check drives that have been substituted or
assigned.
Cannot DISKCOMP to or from
a network drive
[Diskcomp]
You cannot compare disks on drives that have been
redirected over the network.
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Cannot DISKCOMP to or from
an ASSIGNed or SUBSTed drive
[Diskcomp]
One of the drives that you specified is a drive that
you created using the ASSIGN or SUBST command.
Cannot DISKCOPY to or from
a network drive
[Diskcopy]
You cannot copy disks to or from
been redirected over the network.

drives

that

have

Cannot do binary reads from a device
[Copy]
This message appears during COPY command processing.
The COPY cannot be done in binary mode when you are
copying from a device. Do not use the /B switch, or
else specify an ASCII copy with the /A switch.
Cannot edit .BAK file --rename file
[EDLIN]
You attempted to edit a backup copy created by EDLIN.
Either rename the file or copy the .BAK file and give
it a different extension.
Cannot format an ASSIGNed or SUBSTed drive
[Format]
You attempted to format a drive which is actually
mapped to another drive by the ASSING or SUBST
command. Run ASSIGN or SUBST again and clear all
drive assignments.
Cannot FORMAT a Network drive
[Format]
You cannot format drives that are redirected over the
Network.
Cannot label a network drive
[Label]
You cannot label a drive that is shared on a network
server station.
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Cannot LABEL a SUBSTed or ASSIGNed drive
[Label]
You cannot label a drive if it has been substituted
with the SUBST command or assigned with the ASSIGN
command.
Cannot open (filename)
[Print]
Either MS-DOS cannot find the specified file to print
or the file does not exist. Check the command for a
valid filename.
Cannot perform a cyclic copy
[Xcopy]
When you are using the /S switch, you may not specify
a target that is a subdirectory of the source.
Cannot recover .
[Chkdsk]

entry, processing continued

The ". " entry (working directory) is defective.
Cannot Recover a Network drive
[Recover]
You cannot recover files on
redirected over the Network.
Cannot recover . .
[Chkdsk]
The

drives

that

are

entry
entry (parent directory) is defective.

Cannot SUBST a network drive
[Subst]
You cannot substitute drives that are redirected over
the network.
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Cannot
[Sys]

SYS to a Network

drive

You
cannot
transfer the system
are redirected over the network.
Cannot XCOPY
[Xcopy]

to a reserved

You cannot
Cannot XCOPY
[Xcopy]

CHDIR . .
[Chkdsk]

failed,

to drives

that

device

copy files to a device.

from a reserved

You cannot

files

device

copy from a device

trying

alternate

to a file.

method

In traveling the tree structure, CHKDSK was not
able
to return
to a parent
directory.
It will try to
return to that directory by starting over at the root
and traveling down.
Compare another
[Diskcomp]

diskette

(Y/N)?

DISKCOMP displays this message when it has
completed
its comparison of the disks. Press <Y> if you want to
compare more disks.
Compare error on
side (NNN), track ( n n n )
[Diskcomp]
DISKCOMP

found

an error

on side

NNN, track

nnn.

Compare OK
[Diskcomp]
DISKCOMP
displays
identical .

this

message
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Compare process ended
[Diskcomp]
DISKCOMP displays this message
occured during the comparison.

if

a

fatal

error

Comparing ( t t ) tracks
(xx) sectors per track, ( y ) side(s)
[Diskcomp]
This message confirms
you are comparing.

the format of the disks that

COM port does not exist
[Mode]
You have specified an invalid COM port.
Content of destination lost before copy
[MS-DOS]
A file to be used as a source file to the COPY
command has been overwritten prior to completion of
the copy. Example:
copy a + b b
which destroys B before it can be copied.
Convert lost chains to files (Y/N)?
[Chkdsk]
If you respond <Y> to this prompt, CHKDSK will
recover the lost blocks it found when checking the
disk. CHKDSK will create a directory entry and a file
for you with the filename FILEnnnn. CHK. If you
respond <N>, CHKDSK frees the lost blocks so they can
be reallocated.
Copy complete
Copy another (Y/N)?
[Diskcopy]
DISKCOPY has completed processing. Respond <Y> if you
wish to copy another disk. Respond <N> if you do not
wish to copy another disk.
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Copy not completed
[Diskcopy]
DISKCOPY could not copy the entire disk.
Copying . . .
[Diskcopy]
This message indicates that
disk.

DISKCOPY

is

copying

a

Copyright 1981,82,83,84,85,86 Microsoft Corp.
[MS-DOS]
This message appears
command banners.

on

most

MS-DOS

utility and

Corrections will not be written to disk
[Chkdsk]
There are errors on the disk, but you did not specify
the /F switch.
Current date is (dd-mm-yy)
[MS-DOS]
This message is displayed in response to
command. The format may also be mm-dd-yy.

the

DATE

Current time is ( hh:mm:ss . hh )
[MS-DOS]
This message
command.

is

displayed

in response to the TIME

Delete current volume label (Y/N)?
[Label]
If a current volume label exists, LABEL displays this
message when you press the <RET> key in response to
the prompt to enter the new volume label for this
disk. If you want to delete the volume label, press
<Y> (for Yes) otherwise, press <N> (for No).
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DEVICE Support
[Diskcomp]

Not Present

The
disk
control
Directory
[Chkdsk]

drive

does

not support

MS-DOS

directories

which

3.2 device

is joined
CHKDSK

Directory
[Join]

does not process

are joined.

not empty
You can only join onto

Directory is totally
no . or . .
[Chkdsk]

a directory

which

empty,

The specified directory does not
contain
to
working
and parent
directories.
specified directory and recreate it.
Disk error
[Chkdsk]

reading

is empty.

references
Delete
the

FAT ( x )

One of your File Allocation Tables
has
a defective
sector
in it.
MS-DOS
automatically
uses the other
FAT. It is a good idea to copy all your
files
onto
another disk.
Disk error
[Chkdsk]

writing

FAT ( x : )

One
of your
File Allocation Tables has a defective
sector in it. MS-DOS will automatically
use the other
FAT. It is a good idea to copy all your
files
onto
another disk.
Diskettes
[Diskcomp]

compare
The disks

OK
that you are comparing
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are identical.

Messages - 14

Disk full.
[EDLIN]
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Edits lost

EDLIN was not able to save your file due to lack of
disk space.
Disk full--write not completed
[EDLIN]
You gave the End ( E ) command, but the disk did not
contain enough free space for the file. EDLIN aborted
the End command and returned you to the operating
system. Part of the file may have been written to
disk and saved. Delete the saved portion and restart
the editing session. The file will not be available
after this error.
Disk unsuitable for system disk
[Format]
The FORMAT program detected a bad track on the disk
where system files should reside. You should use this
disk to store data only.
Divide error
[Attrib]
The 8086 has set the divide overflow flag. This is
usually caused by a program attempting to divide by
zero.
Divide overflow
[MS-DOS]
The 8086 has set the divide overflow flag. This is
usually caused by a program attempting to divide by
zero.
Does (name) specify a file name
or directory name on the target
( F = file D = directory)?
[Xcopy]
XCOPY displays this prompt if
does not exist.
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Do not specify filename(s)
Command format:
DISKCOMP d:
[Diskcomp]

d:[/l][/8]

You
specified an incorrect switch
in addition to a drive name.
Drive letter
[Format]

must

or gave

a filename

be specified

You must specify
Drive types or diskette
not compatible
[Diskcomp]

the drive

that you want to format.

types

You cannot compare a single-sided
disk with a doublesided disk, or a high-density
disk with a low-density
disk. You should use FC to compare the files
on the
disks .
Duplicate
[MS-DOS]

file name or File not found
You tried to rename a file to a filename that already
exists or the name you specified could not be found.

ECHO is off ( o r o n )
[MS-DOS]
This
End of input
[EDLIN]

message

tells

you the current

status

of ECHO.

file

The
entire file was read into memory. I f the file is
read in sections, this
message
indicates
the
last
section of the file is in memory.
Enter current
[Format]

Volume

Label for drive ( x : )

FORMAT asks you to enter the current volume label for
verification
before it formats the fixed disk in the
specified drive.
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Enter new date:
[MS-DOS]
You must respond to this prompt when
DOS.

you

start

MS-

Enter new time:
[MS-DOS]
You must respond to this prompt when you start MSDOS. Enter the time in the hh:mm format.
Entry error
[EDLIN]
The last command you typed contained a syntax error.
Retype the command with the correct syntax and press
the <RET> key.
Entry has a bad attribute (or link or size)
[Chkdsk]
This message may be preceded by one or two periods
which indicate which subdirectory is invalid. If you
have specified the /F switch, CHKDSK tries to correct
the error.
Error in .EXE file
[MS-DOS]
The .EXE file you have asked MS-DOS to
invalid internal format.

load

has

an

Error reading/writing partition table
[Format]
FORMAT could not read or write the partition table.
You should run XDISK on the disk and then try
formatting it again.
Errors found, F parameter not specified
Corrections will not be written to disk
[Chkdsk]
CHKDSK found errors on the disk. If you have not
specified the /F switch, CHKDSK continues printing
messages but will not correct the errors.

MS-DOS Version 3.20/1.00

Messages - 17

User’s Reference

Errors on list device indicate that it
may be off-line. Please check it.
[Print]
Your printer is not turned on.
Error writing to device
[MS-DOS]
You tried to send too much data to a device. MS-DOS
was unable to write the data to the specified device.
EXEC failure
[MS-DOS]
MS-DOS either found an error when reading a command
or the Files command in the CONFIG.SYS file is set
too low. Increase the value and restart MS-DOS.
fc: cannot open (filename) - No such file or directory
[FC]
One of the files that you specified does not
Check the directory for the correct filename.
fc: (filename)
[FC]

exist.

longer than (filename)

After reaching the end of one of the files in a file
comparison, the other file still has uncompared data
left.
fc: incompatible switches
[FC]
You have specified switches that are not compatible.
(For example, /B and /L. ) You should not combine
binary and ASCII comparison switches.
fc: out of memory
[FC]
You
do not
comparison.

have

enough

memory
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no differences
The files

File allocation
[MS-DOS]

encountered
are the same.

table bad

The disk may be defective.
the disk.
File allocation
[Chkdsk] [Print]

with

/F to

fix

table bad drive ( x : )

The
disk may be defective.
the disk.
File cannot be copied onto
[Copy] [Replace] [Xcopy]

Run CHKDSK

with /F to fix

itself

The source filename
target filename.
File cannot
[Exe2bin]

Run CHKDSK

you specified

is the same

as

the

be converted

The input

file is not in the correct

format.

File creation error
[MS-DOS] [Xcopy]
You
tried
to add a new filename or replace a file
that already exists in the
directory.
If the
file
already
exists, it is a read-only file and cannot be
replaced. Run CHKDSK on the
disk
to determine
the
cause of the error.
File is READ-ONLY
[EDLIN]
You
may
not
change
designated read-only.

this

file because

MS-DOS Version 3.20/1.00
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Filename must be specified
[EDLIN]
You did not
EDLIN.

specify

a

filename

when

you

started

File not found
[Chkdsk] [EDLIN] [MS-DOS] [Print] [Recover]
MS-DOS cannot find the file that you specified. Check
to see that the pathname is accurate and that the
file exists in the directory you specified.
FIND: Access denied
[Find]
You cannot access the file. Make sure that
is not write-protected.

the

disk

FIND: File not found
[Find]
You specified a file that does not exist. Make sure
you have typed the filename correctly.
FIND: Invalid number of parameters
[Find]
You specified too many, or not enough options in
command line.

the

FIND: Invalid Parameter
[Find]
One of the switches that you have specified is wrong.
FIND: Read error in (filename)
[Find]
The program could not read the specified file.
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FIND: Syntax error
[Find]
Check to make
correctly.

sure that you have typed the command

First cluster number is invalid, entry truncated
[Chkdsk]
The file directory entry contains an invalid pointer
to the data area. If you specified the /F switch, the
file is truncated to a zero-length file.
FIRST diskette bad or incompatible
[Diskcomp]
DISKCOMP cannot recognize the format on the source
disk. You should run CHKDSK to help you identify the
problem.
Fixups needed - base segment (hex: )
[Exe2bin]
The
source
(.EXE)
file
contained information
indicating that a load segment is required for the
file. Specify the absolute segment address where the
finished module is to be located.
For cannot be nested
[MS-DOS]
Nesting of FOR commands is not
file.

allowed

in

a

batch

Format another (Y/N)?
[Format]
Type <Y> (for Yes) to format another disk. Type <N>
(for No) if you do not want to format another disk.
If you accidentally type <Y>, you can abort the
format process by typing <CTRL-C> in response to the
"Strike any key to begin formatting" message.

MS-DOS Version 3.20/1.00

Messages - 21

User’s Reference

Format complete
[Format]
FORMAT displays this message when it has finished
formatting the disk in the specified drive.
Format failure
[Format]
MS-DOS could not format the disk. This message is
usually displayed with an explanation as to why MSDOS could not format the disk. The disk may, for
example, be write-protected.
Format not supported on drive (x: )
[Format]
You cannot use FORMAT to format this drive.
Graphics characters loaded
[Graftabl]
The GRAFTABL command displays this message after it
loads the table of graphics characters into memory.
Graphics characters already loaded
[Graftabl]
The GRAFTABL command displays this message if you
have already loaded the table of graphics characters
into memory.
Head: (hh) Cylinder:
[Format]

(cc)

FORMAT displays the head and cylinder number
track currently being formatted.

of

Illegal device name
[Mode]
Your computer does not recognize this device name.
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Incorrect DOS version
[Attrib] [Chkdsk] [Diskcomp] [Diskcopy] [EDLIN]
[Format] [Graftabl] [Mode] [More] [Print]
[Recover] [Redir] [Subst] [Sys] [Tree] [Xcopy]
Many version 2.x and 3.x utilities will not run on
earlier versions of MS-DOS. Some utilities will only
run under the exact version of MS-DOS for which they
were configured.
Incorrect number of parameters
[Join] [Subst]
You specified too many or
command line.

too

few

options

in

the

Incorrect parameter
[Assign] [Redir]
One of the options you specified is wrong.
Insert destination disk in drive (x: )
and strike any key when ready
[Sys]
This message appears when you are using SYS to
transfer the operating system with a single diskette
drive.
You
should
insert
a diskette in the
appropriate drive and press any character or number
key to begin processing.
Insert diskette for drive (x: )
and strike any key when ready
[MS-DOS]
This message appears when MS-DOS is copying files.
You should insert a disk in the appropriate drive and
press any character or
number
key
to
begin
processing.
Insert diskette with batch file
and press any key when ready
[MS-DOS]
The disk containing the batch file you specified is
not in the drive you originally specified. Reinsert
the
disk that contains the batch file in the
appropriate drive.
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Insert DOS disk in drive (x: )
and strike ENTER when ready
[Format]
You have specified FORMAT /S but the disk in the
default drive does not contain MS-DOS system files.
Insert a system disk in the drive specified, and
press the <RET> key.
Insert FIRST diskette in drive (x: )
[Diskcomp]
DISKCOMP displays this message to prompt you to
insert the first diskette into the specified drive.
Insert new diskette for drive (x:)
and strike ENTER when ready
[Format]
This message appears when you are using a single
drive to format a disk. You should insert a disk in
the appropriate drive and press the <RET> key to
begin formatting. If there is any data on the disk,
FORMAT will destroy it.
Insert SECOND diskette in drive (x:)
[Diskcomp]
DISKCOMP displays this message to prompt you to
insert the second diskette that you want to compare
into the specified drive.
Insert source diskette into drive (x: )
[Diskcopy]
Insert the disk
drive .

to

be

copied

into

the

specified

Insert system diskette in drive (x: )
and strike any key when ready
[Sys]
SYS needs a diskette from which to read the 10. SYS
and MSDOS.SYS files. Insert a diskette with the
10.SYS and MSDOS.SYS files into the specified drive
and press any character or number key to start the
system copy process.
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Insert target diskette into drive ( x : )
[Diskcopy]
You
are
running DISKCOPY and your source
destination drives are the same.
Reinsert
destination disk into the specified drive.

and
the

Insufficient disk space
[MS-DOS] [Replace]
The disk is full. It does not contain enough room to
perform the specified operation.
Insufficient memory
[Chkdsk] [Diskcomp] [EDLIN] [Replace]
There is not enough memory to perform
operation.

the

specified

Insufficient memory for system transfer
[Format]
Your memory configuration is insufficient to transfer
the MS-DOS system files 10. SYS and MSDOS.SYS with the
/S switch.
Insufficient room in root directory.
Erase files in root and repeat CHKDSK
[Chkdsk]
CHKDSK always recovers lost files into the root
directory. In this case, your root directory is full.
Delete some files in your root directory to make room
for the lost files.
Intermediate file error during pipe
[MS-DOS]
The pipe operation makes use of temporary files on
the disk which will automatically be deleted after
the piping process is complete. An error has occurred
in one of these files.
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Invalid
[Mode]

baud rate specified
You have specified
an incorrect
baud
rate.
Valid
choices are 110, 150, 300, 600, 1200, 2400, 4800, and
9600.
You must specify at least the first two digits
of the baud rate.

Invalid characters
[Format] [Label]

in volume

The
volume
alphanumeric

label

label
should
characters.

Invalid COMMAND.COM
Insert COMMAND.COM disk in default
and strike any key when ready
[MS-DOS]

contain

only

up

to

11

drive

The
program
you have just run used u p almost all of
memory. MS-DOS must now reload the
COMMAND.COM
file
from disk. However, MS-DOS cannot find C0MMAND.COM on
the
disk or the copy found is invalid. Insert a disk
into the default
drive
which
contains
a copy
of
C0MMAND.COM
similar
to the version on the disk with
which you started MS-DOS.
Invalid country
[MS-DOS]

code

You
have
CONFIG.SYS
configured

specified
a country
number
in
your
file
which
is not in the table of files
in this implementation
of MS-DOS.

Invalid date
[Backup] [Date] [Restore] [Xcopy]
You specified
again.

the date incorrectly.

Try

the

command

Invalid device
[MS-DOS]
The device

specified

was not CON, NUL, AUX, or PRN.
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Invalid device
[Format]

parameters

from device

driver

FORMAT displays
this
message
when
the
number of
hidden sectors is not evenly divisible by the
number
of sectors
per track (i.e., the partition does not
start on a track boundary).
Invalid directory
[MS-DOS]
The directory you specified either does not exist
is invalid.
Check
to see
that
you
entered
directory name correctly.
Invalid drive
[MS-DOS]

in search

The drive

or
the

path

does not exist.

Invalid drive or file name
[EDLIN] [Recover]
Specify

a valid

drive

or a valid

filename.

Invalid drive specification
[Chkdsk] [Diskcomp] [Diskcopy] [Format]
[Print] [Replace][Sys] [Tree] [Xcopy]
You must specify
Invalid environment
[Command]

a valid

drive.

size specified

You gave an invalid
switch.
You
must
32768.

number
specify

of
bytes
with
a number between

the
/E
128 and

Invalid number of parameters
[MS-DOS] [Attrib] [Recover] [Xcopy]
You have specified
command line.

the wrong

number
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Invalid parameter
[Chkdsk] [Diskcomp] [Diskcopy] [EDLIN]
[Format] [Mode] [Print] [Replace] [Sort]
[Subst] [Sys] [Tree] [Xcopy]
One of the switches that you have specified is wrong.
Invalid path or file name
[Copy] [Xcopy]
Specify a valid pathname or filename for this command
command.
Invalid path, not directory, or directory not empty
[MS-DOS]
You are unable to remove the directory requested
one of the specified reasons.

for

Invalid sub-directory entry
[Chkdsk]
The subdirectory that you specified either does not
exist or is invalid. Check to see that you typed the
subdirectory name correctly.
Invalid time
[Backup] [Restore] [Time] [Xcopy]
You specified an invalid time. Try the command again.
Invalid Volume ID
[Format]
FORMAT displays this message if you enter a volume
label that does not match the label on the fixed disk
you want to format. It then quits the format process.
Invalid working directory
[MS-DOS]
Your disk is bad. Replace the disk
copy from your backup system disk.
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Label not found
[MS-DOS]
There is a GOTO command to a nonexistent label in a
batch file.
Line too long
[EDLIN]
During a Replace command, the string given as the
replacement caused the line to expand beyond 253
characters. Divide the long line into two lines and
retry the Replace command.
List output is not assigned to a device
[Print]
When you first run print, it asks you what device you
want to specify as a print spooler. This message
appears if PRINT is set up for a device that does not
exist.
LPT#: not redirected
[Mode]
MODE could not redirect the parallel printer port.
Check to see that you have specified the proper
options .
LPT#: redirected to COM#:
[Mode]
Output on the parallel printer port will now be
to this asynchronous communications port.

sent

LPT#: set for 132
[Mode]
The parallel
columns.

printer

port

has

been

set

for 132

printer

port

has

been

set

for

LPT#: set for 80
[Mode]
The parallel
columns .
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Memory allocation error.
Cannot load MS-DOS, system
[MS-DOS]
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halted

Restart
MS-DOS.
If this error persists, make a new
copy of the MS-DOS disk from your backup copy of the
system disk.
--More-[More]
Press
the
directory.
MORE:
[More]

Incorrect

spacebar

to

view

of

the file or

DOS version

More will not run on versions
2.0.
Must specify
[EDLIN]

more

destination

of MS-DOS

previous

line number

You
must
specify a destination line number
are copying and inserting lines with EDLIN.
Must specify
[MS-DOS]

to

when you

ON or OFF

The command
Name of list device
[Print]

requires

either

an ON or an OFF argument.

[PRN] :

This prompt appears the first time that PRINT is run.
Any valid device may be specified
and that
device
then becomes the PRINT output device.
New file
[EDLIN]
This message is printed if EDLIN does not find a file
with
the
name
you specified. If you are creating a
new file, ignore this message. If you do not
intend
to create a new file, check to see that you correctly
typed the filename of the file you wish to edit.
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ports
Your

computer

does not have

a COM: port.

No files added/replaced
[Replace]
The REPLACE command

did not add or replace

any files.

No files found (filename)
[Replace]
Replace
files.

could

not

No free file handles.
Cannot start COMMAND.COM,
[MS-DOS]

find

matching

source

or target

exiting

Restart MS-DOS. If this
message
persists,
increase
the Files command value in the CONFIG.SYS file.
Non-system disk or disk error
Replace and strike any key when ready
[Format] [Sys]
Replace the
disk with the proper
alphanumeric
key to continue.

disk and press

any

No path
[MS-DOS]
You typed PATH and pressed the <RET> key to find
out
what your search path is. There is no current command
search path.
No room for system
[Sys]

on destination

disk

There
is not enough room for the system files on the
destination
disk. Delete some files to make room
for
the system files or use another disk. You may need to
reformat the disk to put the system on it.

MS-DOS Version 3.20/1.00

Messages - 31

User’s Reference

No room in directory for file
[EDLIN]
You have tried to save a file to the root directory
but it is full. Subdirectories are not limited in
size as is the root directory.
No subdirectories exist
[Tree]
The disk in the drive you specified does not contain
subdirectories .
No system on default drive
[Sys]
The system files do not exist
default drive.

on

the

disk

in

the

Not enough memory
[Join] [Subst]
There is
command.

not

enough

memory

for MS-DOS to run the

Not enough room to merge the entire file
[EDLIN]
There was not enough room in memory to hold the file
during a TRANSFER command. You must free some memory
by writing some files to disk or deleting some files
before you can transfer this file.
Not found
[EDLIN]
You have specified a Search or a Replace command that
was unable to find a further occurrence of the
specified Search or Replace string.
O.K.?
[EDLIN]
This prompt occurs during Search and Replace command
processing. If you press any key except <Y> or the
<RET> key, the search or replace process continues.
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Out of environment space
[MS-DOS]
There is not enough room in the program environment
to accept more data. You can use COMMAND with the /E
switch to increase the size of the environment.
Parameters not compatible
[Format] [Replace]
You have specified
together.

switches

that

cannot

be

used

Parameters not compatible with fixed disk
[Format]
You have used a switch that is not compatible with
the specified drive.
Parameters not supported
[MS-DOS] [Format]
You have specified parameters that
support .

MS-DOS

does

not

Parameters not supported by Drive
[Format]
FORMAT displays this message when the device driver
for this drive does not support Generic
IOCTL
function requests.
Path not found
[Chkdsk] [Replace] [Subst]
You specified an invalid path.
Path too long
[Replace] [Xcopy]
The path name you specified was too long. You may
have to change directories to replace files in deep
subdirectories .
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When you specify the /W switch, REPLACE displays
message to prompt you to start replacing files.

this

Reference

Press any key to begin adding
[Replace]

files

Press any key to begin recovery
file(s) on drive ( x : )
[Recover]

of the

This
prompt
is issued before you recover a disk or
file. Press any character or number key to begin
the
recover
process.
If you
wish to end this command,
press <CTRL-C>.
Press any key when ready
[Diskcomp] [Diskcopy]
This prompt occurs when you are copying
disks.
When
you
have
inserted
the
disks
into the appropriate
drives, press any character or number
key
to begin
the
DISKCOPY
process.
If you
want
to end
this
command, press <CTRL-C>.
Printer
[Mode]

lines

per inch set

MODE has set the number
printer.
PRINT queue
[Print]

per

inch

for

the

is empty

There
PRINT queue
[Print]

of lines

are no files

waiting

to be printed.

is full

There
is only room for 10 files
waiting to be printed.
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Probable non-DOS
Continue (Y/N)?
[Chkdsk]

disk

The disk you are using
is not
recognized
by this
version
of
MS-DOS.
The
disk either was created by
another system with a format that is not supported on
this version of MS-DOS or is not an MS-DOS
disk.
Do
not
continue
processing
if CHKDSK
returned
this
message for a removable
disk.
If this
message
is
returned for a fixed disk, the information
describing
the
characteristics
of the disk to MS-DOS has been
destroyed. In this
case,
you
may continue
CHKDSK
processing.
Processing
[Chkdsk]

cannot

continue

There is not enough memory in your machine to process
CHKDSK
for this disk. You must obtain more memory to
run CHKDSK.
Program too big to fit in memory
[MS-DOS]
You must acquire more memory to run your application.
It is possible that some programs you
have
run
are
still
using
some memory. You may try to restart MSDOS; however, if you still receive this message,
you
must acquire more memory.
Read error
[Find]

in (filename)

MS-DOS
Reading
[Xcopy]

source

could

file(s)...

XCOPY
is
specified.
Re-insert
[Format]

not read the file.

diskette
Reinsert
drive .

now

reading

the

source

files

that you

for drive ( x : )
the disk being formatted
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Resident
[Print]

Messages - 35

part of PRINT installed
This
is the first message that MS-DOS displays when
you issue the PRINT command. It means that
available
memory
has been reduced by several thousand bytes to
process
the PRINT command
concurrent
with
other
processes.

Resident
[Mode]

portion
Part

Resynch
[FC]

of MODE loaded

of the MODE program

failed.

Files

is now resident

in memory.

are too different.

FC displays
this
message if the number of lines in
the internal line buffer is less than the
number
of
consecutive,
differing lines. You should specify the
/LB switch with
a larger
number
if you
want
to
display all of the file differences.
SECOND diskette
[Diskcomp]

bad or incompatible

The
second diskette does not contain the same format
as the first diskette, or DISKCOMP does not recognize
the format of the second
diskette.
You
should
run
CHKDSK to help you identify the problem.
Sector size
[MS-DOS]

too large in file (filename)

The specified device driver loaded by CONFIG.SYS uses
a sector
size
larger than that of any other device
driver on the system.
You
cannot
run
this
device
driver.
SORT:
[Sort]

Incorrect
SORT
2.0.

DOS version
will not run on MS-DOS

versions
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SORT: Insufficient disk space
[Sort]
The disk is full.
SORT: Insufficient memory
[Sort]
There is not enough memory to run the SORT program.
Source path required
[Replace]
You did not specify a source path for REPLACE.
Specified drive does not exist,
or is non-removable
[Diskcomp]
You must specify the name of a valid diskette
DISKCOMP cannot compare fixed disks.

drive.

Specified MS-DOS search directory bad
[MS-DOS]
The
Shell
command
in the CONFIG.SYS file is
incorrect. The place that you have told MS-DOS to
find COMMAND.COM does not exist, or COMMAND.COM is
not in that place.
Strike a key when ready.. .
[MS-DOS]
This prompt occurs during command processing and is
always accompanied by another message. This message
is also displayed if you have inserted a PAUSE
command in a batch file. Usually, you are asked to
insert diskettes into appropriate drives before this
prompt. Press any character or number key to begin
command processing.
Syntax error
[MS-DOS] [Find]
Check to make sure that you have
correctly.
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System transferred
[Format] [Sys]
The
system
transferred
Terminate
[MS-DOS]

files MSDOS.SYS
and 10. SYS
have been
during FORMAT or SYS command processing.

batch job (Y/N)?
If you press <CTRL-C> while
in batch
mode,
MS-DOS
asks
you
whether
or not you
wish
to end batch
processing. Press <Y> to end processing. Press <N> to
continue the batch job.

Too many files
[EDLIN]

open

MS-DOS could not open the file to edit
on the
.BAK
file due to lack of system file handles. Increase the
value of the Files command in the CONFIG.SYS file.
Track 0 bad - disk unusable
[Format]
The
FORMAT
command
can
accommodate
for defective
sectors
on the
disk
except
for
those
near
the
beginning. In this case, use another disk.
Unable to create
[MS-DOS] [Xcopy]

a directory

MS-DOS
could not create the directory you specified.
Check to see that there is not a name
conflict
(you
may
have a file by the same name) or the disk may be
full.
Unexpected
[Replace]

DOS Error ( N N N )
An unexpected error
DOS error number.

Unrecognized
[MS-DOS]

command

There

occurred,

where ( N N N ) is the

MS-

in CONFIG.SYS

is an invalid

command

in your

MS-DOS Version 3.20/1.00

CONFIG.SYS

file.

Messages - 38

Nokia ASC/AWS

Unrecoverable error in directory
Convert directory to file (Y/N)?
[Chkdsk]
If you respond <Y> to this prompt, CHKDSK will
convert the bad directory into a file. You can then
fix the directory yourself or delete it.
usage: fc [/a] [/b] [/c] [/I] [/lb n] [/w]
[t] [/n] [/NNNN] filel file2
[FC]
One of the
invalid.

switches

that

you

have

specified is

VERIFY is off (or on)
[MS-DOS]
This message tells you the
VERIFY command.

current

setting

of

the

Volume in drive (x: ) has no label
[MS-DOS] [Label]
This
is
an informational message displayed
response to the DIR and LABEL commands.

in

Volume in drive (x: ) is (label)
[MS-DOS] [Label]
This is an informational message
displayed
response to the DIR and LABEL commands.

in

Volume label (11 characters, ENTER for none)?
[Format] [Label]
This message is displayed when you specify the /V
switch in the FORMAT command, or when you give the
LABEL command. Specify a volume label or press the
<RET> key to indicate that you do not want a volume
label for this disk.
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WARNING, ALL DATA ON NON-REMOVABLE DISK
DRIVE X WILL BE LOST!
Proceed with Format (Y/N)?
[Format]
There is data on the fixed disk that you are trying
to format. If you want to lose the data and format
the disk, press <Y> (for Yes). If you do not want the
files on your fixed disk erased, press <N> (for No).
Copy the files to a diskette and repeat the FORMAT
command .
Warning - directory full
[Recover]
The
root
directory
is
too full for RECOVER
processing. Delete some files in the rot directory to
free space.
Warning: Read error in EXE file
[Exe2bin]
The amount read was less than the size of the header.
This is a warning message only.
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14.1 Introduction
This chapter is intended for computer expters. It provides
technical information about the system units of the Nokia ASC
and the Nokia AWS.

WARNING
Do not tamper with the system unit
unless you have the necessary skills and
experience. Opening the cover of the
system unit is allowed only at your own
risk and renders the Nokia Warranty
void. You will be responsible for any
damage to the computer.

14.2 The System Unit of the Nokia ASC
The following
Nokia ASC.

sections

describe

the

system

unit

of

the

14.2.1 Parallel Port
The Nokia ASC has one 8-bit parallel port for a parallel
printer or similar device with a 25-pin D-type connector. The
pins are as follows:
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PIN

SIGNAL

1
2-9
10
11
12
13
14
15
16
17
18-25

strobe
data bits 0-7
acknowledge
busy
paper end
select
auto feed xt
error
initialize printer
select input
ground

DSTB
DATA1-8
ACK
BUSY
PE
SLCT
AUTO FEED XT
ERROR
INIT
SLCT IN
GND

14.2.2 Serial Ports
The Nokia ASC has two CCITT V.24/V. 28
serial ports for asynchronous devices such
modem, or a mouse. The devices that are
ports must have a 9-pin male D-connector.
follows :
PIN

DIRECTION

NAME

1
2
3
4
5
6
7
8
9

in
in
out
out

data carrier detect
received data
transmitted data
data terminal ready
ground
data set ready
request to send
clear to send
ring indicator

in
out
in
in

(EIA RS-232C) type
as a printer, a
connected to these
The pins are as

DCD
RxD
TxD
DTR
GND
DSR
RTS
CTS
RI.

The default values of the line parameters depend on whether
the RS232.SYS device driver is in use or not.
If RS232.SYS is not active, the default values are:
line speed
parity
no. of data bits
no. of stop bits

2400 baud
even
7
1
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If RS232.SYS is active, the default values are:
line speed
parity
no. of data bits
no. of stop bits

9600 baud
off
8
1

To change the values of the line parameters, use the MODE
command if RS232.SYS is not active. Use the LINCONF utility if
RS232.SYS is active.

14.2.3 Opening the System Unit of the Nokia ÄSC

Be sure that the power of the system
unit, the display unit, and the printer
is off. Unplug the power cords.

Proceed as follows:
1.

There are five screws on the back panel of the system
unit. See Figure 14-1. Remove the screws.

2.

Then slide the cover carefully toward the front until you
can remove it. See Figure 14-1.
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Opening the System Unit of the Nokia ASC

Replace the cover after completing your task.

14.2.4 Installing an Expansion Card
The Nokia ASC has a total of eight expansion slots. The mass
storage controller and the display controller take one slot
each, which leaves six free slots for the expansion cards of
the user. To install an expansion card, proceed as follows:
1.

After opening the system
cover from the opening of
unfastening the screw.

2.

Insert the expansion card.

3.

Fasten
cover.

the

screw

which

unit, remove the protective
a free expansion slot by

previously held the protective
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14.2.5 Checking the Hardware Jumpers
If you change the hardware configuration of the system, you
may have to check the hardware jumpers of the mother board.
Figure 14-2 helps you locate the jumpers that you should
check.
Power key

Expansion
slots

Diskette drives

J26
J35

Power unit

J17
J270

Figure 14-2

Locating the Hardware Jumpers

The names of the jumpers are also written on the board. The
charts below provide instructions for connecting the pins.
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SELECT MOTHER BOARD RAM SIZE
jumper
j26

0-256

+

0-512

0-640

0-640+384

* QHQ

Qm *
* Qm

*
*

J35

*

ENABLE/DISABLE MOTHER BOARD PARALLEL PORT
jumper

enable

disable

ENABLE/DISABLE MOTHER BOARD SERIAL PORTS
jumper

enable

disable
* LKfl

J125

SELECT KEYBOARD TYPE
jumper

Nokia 100

Nokia 102 or other

J17

um *

* mm

J270

3E *

The default settings are 640+384K bytes of RAM, enable parallel
port, enable serial ports.
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14.3 The System Unit of the Nokia AWS
The
following
Nokia AWS.

sections

describe

the

system

unit

14.3.1 Serial Port
The
Nokia
serial port
modem,
or
must have a

AWS
has
one
CCITT
V. 24/V. 28 ( EIA RS-232C) type
for an asynchronous device such as a printer,
a
a mouse. The device that is connected to this port
9 -pin male D-connector.
The pins are as follows:

PIN

DIRECTION

NAME

1

in
in
out
out

data carrier detect
received data
transmitted data
data terminal ready
ground
data set ready
request to send
clear to send
ring indicator

in
out
in
in

DCD
RxD
TxD
DTR
GND
DSR
RTS
CTS
RI.

The default values o:■ the line parameters
depend
the RS232.SYS device driver is in use or i
If RS232.SYS

is not active,

line speed
parity
no. of data bits
no. of stop bits
If RS232.SYS

is active,

the default

whether

are:

2400 baud
even
7
1

the default

line speed
parity
no. of data bits
no. of stop bits

values

on

9600
off
8
1

values

are:

baud

To change
the
values
of the line parameters, use the MODE
command if RS232.SYS is not active. Use the LINCONF utility if
RS232.SYS is active.
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14.3.2 The DIP Switch of the CPU Card
The CPU card has a DIP switch between the serial port and
keyboard connectors.

the

The switch has four small switches numbered 1 to 4. You can
turn each switch up (OFF) or down (ON).
Switch 1 is for enabling or disabling the serial port: ON
enable, OFF = disable. The default position is ON. You may
have to turn this switch OFF if you have an expansion card
with a serial port that uses the same interrupt level as the
serial port of the computer’s CPU card. Ask your Nokia Service
representative for more information if problems arise.
Switches 2 and 3
Nokia 102, OFF =
either on or off.

are for selecting the keyboard: ON =
Nokia 100. Note that both switches must be

Switch 4 is for selecting monitor type: ON = color, OFF
monochrome. If you have a Nokia display adapter (NDC or EGA),
this switch should be on.

14.3.3 Opening the System Unit of the Nokia AWS

Be sure that the power of the system
unit, the display unit, and the printer
is off. Unplug the power cords.

Proceed as follows:
1.

There are three screws holding the cover. See Figure
3. Remove the screws.

2.

Slide the cover carefully toward the back of the unit and
lift it off. See Figure 14-3.
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Opening the System Unit of the Nokia AWS

Replace the cover after completing your task.

14.3.4 Installing an Expansion Card
The Nokia AWS has a total of five expansion slots. The CPU
card, the mass storage controller and the display controller
take one each, which leaves two free slots ( 1 and 3 ) for the
expansion cards of the user. To install an expansion card,
proceed as follows:
1.

After opening the system
cover from the opening of
unfastening the screw.

2.

Insert the expansion card.

3.

Fasten
cover .

the

screw

which

unit, remove the protective
a free expansion slot by

previously held the protective
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14.4 The NDC Display Controller
The Nokia monochrome display unit is connected to the NDC
display controller. It is possible to replace the monochrome
monitor with a color monitor without having to change the
display controller. Monitor type is controlled by two jumpers
on the NDC card. The card is usually in slot 1. See Figure
14-4. The default setting is monochrome.

TP3

Figure 14-4

Locating the Monitor Selection Jumpers

The chart below shows how to connect the pins.
SELECT MONITOR TYPE
jumper

monochrome

color

TP5

H

TP3
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Nokia Character Set: Finland

DESIM
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HEXA

0
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48

64

80

96

0

1
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3
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5

6

0

a

P

*

'q
1c

112
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144

160

176

192
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224
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IBM Compatible Character Set

DESIM

16

32

48

64

80

96

112

128

HEXA
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3

ggflSj IHIHIHIH

Nokia 102: Germany
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Ctrl

wffim

AIIGr

-\
Puge
Down

I

EEH B

w

EEEHEEEB EEH3
ryi~WT~v>~v

r

End

h-to-i
ujon

3
rint 1 pcrollI L
icreaJ [Lock I [
ysRq\[/
\|/Bi

S

Enter
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Nokia 102: Norway
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[ NUM I
[LOCK I

IsCRL I
[LOCK [
BREAK

□ H
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Nokia 100: Sweden
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A
ACDEF utility.................................... Utilities-2
ACLOAD command .................................... Commands -6
Align type ........................................... LINK-23
Alignment of segments ................................ LINK-23
ALOITUS utility................................. Utilities-14
ALOITUS utility................................. Utilities-62
ANSI escape sequences ........................ Configuration-5
ANSI escape sequences ........................ ESC Sequences-1
ANSI.SYS ..................................... Configuration- 5
ANSI.SYS .................................... ESC Sequences-14
Append command (EDLIN).............................. EDLIN-16
APPEND command .................................... Commands-7
Appending files .................................. Commands-25
ASS escape sequence ......................... ESC Sequences-11
Assemble command (DEBUG) ............................. DEBUG-7
ASSIGN command .................................... Commands-8
ATTRIB command .................................... Commands-9
Attribute bits................................... Utilities-8
Attribute conversions ............................ Utilities-2
Attribute encoding ................................... Modes-2
AUS escape sequence ......................... ESC Sequences-11
AUTOEXEC.BAT file .............................. Batch Files-4
AUX............................................. Utilities-36

B
B/w attributes ................................... Utilities-2
Background color ..................................... Modes-2
BACKUP command ................................... Commands-10
BAK files ............................................ EDLIN-2
Base mode............................................ Modes-1
Base mode ............................................ Modes-4
Base mode....................................... Utilities-44
BAT extension .................................. Batch Files-1
Batch commands ................................. Batch Files-2
Batch files .................................... Batch Files-1
Batch files with replacable parameters......... Batch Files-5
Batch processing............................... Batch Files-1
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