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Welcome

Welcome to the Windows Resource Kit: Complete Technical Information for
the Support Professional for the Microsoft Windows Operating System. This
manual is designed for people who are, or who want to become, expert users
of Microsoft® Windows™ 3.1.

We prepared the Windows Resource Kit in response to your requests for a
detailed, easy-to-read technical view of Windows, so that you can better
manage how Windows is used at your site. The Windows Resource Kit also
contains specific information for system administrators who are responsible
for installing and managing Windows in a network or multiuser environment.

This introductory chapter presents three kinds of information you can use to
get started:

o The first section of this chapter outlines the contents of the Windows
Resource Kit, so you can quickly find technical details about specific
elements of Microsoft Windows.

e The second section contains an overview of the conventions used to present
information in the Windows Resource Kit.

e The third section of this chapter presents a series of troubleshooting
flowcharts, so you can quickly find details and procedures for solving
problems you might have installing or running Windows.

The Windows Resource Kit is a technical supplement to the documentation that
is included in your Windows package and does not replace that information as
the source for learning how to use Windows features and Windows
applications.

Contents of this chapter

About the Windows Resource Kit

Conventions in This Manual ..............cccooeevemeceeieneieecceceesesessssssesenssesssesens
Document Conventions ........... .
SyNtaxX CONVENHOMS ...........coovvereirerereereieseseererereeseesesesesssssesesssrssssasesesssesssesans

The Troubleshooting Flowcharts for Windows 3.1...........ccccocerveeveveenennennrennenene 7
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About the Windows Resource Kit

Windows Resource Kit

This guide is organized in seven parts to present specific details about
Windows installation, memory management, non-Windows applications,
Windows fonts and printing, networks, and other issues.

Part 1: Installation and Setup

Chapter 1, “Windows 3.1 Installation,” contains a technical discussion
of the Windows Setup program, details about setting up Windows on a
network, and instructions for creating a custom installation routine for
automated Setup.

Chapter 2, “The Windows Setup Information Files,” contains the
details you need to create custom Windows setup information files
(SETUP.INF, CONTROL.INF, and APPS.INF) for multiple installations.

Chapter 3, “The Windows Files,” describes the purpose for each file in
the WINDOWS directory and the Windows SYSTEM subdirectory.

Chapter 4, “The Windows Initialization Files,” describes the contents of
WIN.INI and SYSTEM.INI files, plus other Windows initialization files, and
explains how you can change entries in these files.

Part 2: Configuring Windows 3.1

Chapter 5, “Windows 3.1 and Memory Management,” contains
information about how Microsoft Windows interacts with memory.

Chapter 6, “Tips for Configuring Windows 3.1,” presents tips about
configuring your system, both for gaining optimal performance and for
creating custom Windows configurations.

Part 3: Non-Windows—Based Applications

Chapter 7, “Setting Up Non-Windows Applications,” presents details
about how to set up and run non-Windows applications under Microsoft
Windows 3.1.

Chapter 8, “PIFs and PIF Editor,” presents details related to creating
PIFs for non-Windows applications.
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Part 4: Using Windows 3.1

e Chapter 9, “Fonts,” examines technical issues related to fonts in
Windows, focusing on TrueType, the new font technology available in
Microsoft Windows 3.1. This chapter also presents details about using
printer fonts with specific types of printers.

e Chapter 10, “Printing,” examines technical issues related to printing in
Microsoft Windows 3.1.

e Chapter 11, “Compound Documents in Windows 3.1,” presents an
overview of how Object Linking and Embedding (OLE) works in Windows
applications. This chapter also describes how to update and add to the
system registration database using REGEDIT.EXE.

Part 5: Networks and Windows 3.1

e  Chapter 12, “Networks and Windows 3.1,” contains general tips about
using a network with Microsoft Windows, plus notes about specific
networks.

Part 6: Troubleshooting Windows 3.1

e  Chapter 13, “Troubleshooting Windows 3.1,” provides specific
information for troubleshooting problems with Windows, showing the
key steps for isolating and solving common problems.

e Chapter 14, “The Windows Resource Kit Disk,” contains information
about the memory utilities and files on the diskette that accompanies the
Windows Resource Kit.

Part 7: References, Resources, and Appendixes

This part of the Windows Resource Kit contains a glossary, a directory of
training and other information resources, a list of hardware supported by
Microsoft Windows 3.1, instructions for creating a minimum Windows
“footprint,” and a comprehensive index. There is also a special section at the
end of this appendix with technical articles describing Microsoft Windows for
Pens, FastDisk, and other technical topics.

Windows Resource Kit
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Conventions in This Manual

This document assumes that you have the complete Windows 3.1
documentation set and that you are familiar with using the menus, dialog
boxes, and other Windows features. It also assumes that you have installed
Windows on your system, and that you are using a mouse with Windows. For
keyboard equivalents to actions described here, see the Microsoft Windows
online help.

This document uses several conventions to help you identify information.

Document Conventions

The following table describes the typographical conventions used in the
Windows Resource Kit.

Type style Used for

bold MS-DOS command names such as copy or dir; switches such as /? or /3; section
and entry names in .INI and .INF files such as [386enh] or emmexclude=; and
any text that you type to carry out actions at the command prompt.

italic Parameter values for which you can supply specific values. For example, to
supply a value for a parameter that calls for a filename, you must type a specific
filename such as MYFILE.EXE.

ALL CAPITALS Directory names, filenames, and acronyms. For example, “WINDOWS” is used
to represent the Windows main directory, and “SYSTEM?” represents the
Windows System subdirectory. When you type directory names and filenames at
the command prompt or in a dialog box, you can use lowercase letters.

Other conventions in this document include:

o  “Windows” refers to Microsoft Windows version 3.1 or later.
o “MS-DOS” refers to Microsoft MS-DOS® version 3.1 or later.

e The Microsoft Windows logo appears in the margin to indicate features
that are new in Windows 3.1.

e  “Windows application” is used as a shorthand term to refer to an appli-
cation that is designed to run with Windows and does not run without
Windows. All Windows applications follow similar conventions for ar-
rangement of menus, style of dialog boxes, and keyboard and mouse use.

Windows Resource Kit
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® “Non-Windows application” is used in this document as a shorthand term
to refer to an application that is designed to run with MS-DOS but not
specifically with Windows and that may not be able to take full advantage
of all Windows features (such as memory management).

e “Command prompt” refers to the command line where you type MS-DOS
commands. Typically, you see characters such as “C:\>” to show the
location of the command prompt on your screen. When Windows is
running, you can double-click the MS-DOS Prompt icon in Program
Manager to use the command prompt.

®  An instruction to “type” any information means to press a key or a
sequence of keys, then press the ENTER key.

® Mouse instructions in this document, such as “Click the OK button” or
“Drag an icon in File Manager,” use the same meanings as the
descriptions of mouse actions in the Windows User’s Guide and the
Windows online tutorial.

Check the glossary at the end of the Windows Resource Kit for definitions of
terms that you are unfamiliar with,

Syntax Conventions

“Syntax” refers to the order in which you must type an item such as an MS-
DOS command with its switches or an entry in a Windows initialization (.INI)
file. Elements that appear in bold must be typed exactly as they appear in the
syntax example. Elements that appear in italic are placeholders for parameter
values, for which you must supply specific information.

Unless specified otherwise, you can type commands, keynames, parameters,
and switches in either uppercase or lowercase letters.

Windows Resource Kit
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Windows Resource Kit

This example shows the syntax for a SYSTEM.INI entry, with each item in the
sample explained in the following table.

[section]
keyname=value, string, source, destination

Entry item Meaning

[section] The name of a section in an initialization file or setup information file. The
enclosing brackets ([]) are required, and the left bracket must be in the lefimost
column on the screen. For example, [standard].

keyname The name of an entry, which usually can consist of any combination of letters
and digits. For many entries described in this document, the keyname must be
followed immediately by an equal sign (=). For example, run=.

value An integer, a string, or a quoted string, depending on the entry.

string A group of characters to be treated as a unit. A string can include letters,
numbers, spaces, or any other characters. Sometimes the syntax definition will
indicate that the string must be enclosed in double quotation marks (* ").

source The location of data to be transferred to a specific destination or to be used as
input to a command. Source can consist of a drive letter and colon, a directory
name, a filename, or a combination of these elements.

destination A location to which the data specified by source is to be transferred.

Destination can consist of a drive letter and colon, a directory name, a filename,
or a combination of these elements.

Note  If you have MS-DOS version 5.0 on your system, you can get help for
any MS-DOS commands such as mem and for many of the drivers such as
SMARTDRV.EXE by typing the command name and /? at the command prompt
(for example, mem /?). Or type help plus the command name. Type help at the
command prompt to see a list of all MS-DOS commands with a brief description
of command syntax, parameters, and switches.
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The Troubleshooting Flowcharts for Windows 3.1

Flowchart 1.1
System Requirements

The troubleshooting flowcharts in this introduction to the Windows Resource
Kit provide an orientation and quick introduction to problem-solving for
Windows 3.1. Each chart presents a brief statement of the problem with a
decision tree for determining the source and solution. Each chart also includes
pointers to related technical details in the Windows Resource Kit.

This icon appears throughout the Windows Resource Kit to refer to a flowchart
that shows a specific solution to a problem.

The flowcharts are organized in the following sequence.

Flowchart Series 1: Troubleshooting Windows Setup page
Chart 1.1: System Requirements for Windows ...........cccccecevevevercreeneereeernenennnnns 9
Chart 1.2: Windows Hangs During Setup..........cccoeeveerereenenenen. 10
Chart 1.3: Setup /M Fails.........coovviirinirieeiniririeeeeeiecceneesesessesesensasansesessass 11
Chart 1.4;: Known Problems with Computer BIOS . . .12
Chart 1.5: Creating ‘Clean Boot’ Floppy for MS-DOS 4 or Earlxer .................. 13
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Flowchart Series 1: Troubleshooting Windows Setup 9
Chart 1.1 System Requirements for Windows
The following are system
requirements for Windows 3.1
standard and enhanced mode.
These specifications relate
o Windows 3.1 as shipped,
and do not inciude WOL
driver information.
NOTE:
Windows 3.1 does not runin
REAL MODE. An 80286 computer
with 1 MB of RAM is the minimum
requirement for Windows 3.1
Minimum Requirements Recommended Minimum
for Windows 3.1 System Configuration
Standard Mode: for Windows 3.1 Standard Mode:
80286 (or hi 0cessor 80286 (or higher| essor
(1 MBg:feRm (2 MBgof ﬁm’ i
(640K conventional + 256K extended) (640K conventional + 1408K extended)
6.5 MB of free hard disk space 9 MB free hard disk space
EGA video graphics VGA video graphics
Minimum Requirements Recommended Minimum
for Windows 3.1 System Configuration
386 Enhanced Mode: for Windows 3.1
80386 (or higher| ed Mode
or 0Cessor
16 Mg of k&'m 80386 (or higher) processor
(640K conventional + 1024K extended) 4 MB of RAM
8 MB of free hard disk space (640K conventional + 3456K extended)
EGA video graphics 10.5 MB free hard disk space
'GA video graphics
Windows Resource Kit Reference page
“Memory and Windows Startup Requirements” in Chapter 5 ........................ 249

Windows Resource Kit
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Flowchart Series 1: Troubleshooting Windows Setup

Chart 1.2

Windows Hangs During Setup

according to the
message received.

Contact the nnnufacuer

for inf ro%hw

YES

device dnivers are installed.
Windows wil detect and

wam you about known
TSRs and device drivers that
are incompatible, but there
may be some that Microsoft
is unaware of, or that were
released after Windows 3.1
was released

Charts 1.5A88:
CREATING A
EAN

CL
BOOT DISK
Is Windows Setup
successful?

NO

Use the custom Setup option
and make sure the hardware Windows
Setup detects is ooneecct}’ Is the detection

NOTE: Setup Windows using options
available on the original Windows disks.
Do not instal third-party
drivers during the initial setup.

NO

Change the incorrect selections
and continue Windows Setup.

Windows Resource Kit

Windows Resource Kit Reference

“Windows Setup: A Technical Discussion” in Chapter 1
“Troubleshooting Setup” in Chapter 13

.................................

.......................
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Chart 1.3

Setup /n Fails

message received?

“Ervor Building WIN.COM"

“File Cop Enor Unkmwn
opy Emr

*System Error; Cannot read
from device NETWORK"

Was Setup /N run from
the floppy disks?

YES NO

ARCNET network cards can
cause this error to occur.

Run
SETUPAMN
to tum off hardware
detection.

ARCNET and Western Digital/
SMC ETHERNET network cards
configured for D000 may
cause this error.

This message will be
retmedlflheWIldé:oNF

file is damaged or
missing. Also, this
error will occur if Wndows

Set the RAM address of the card

1o D800. Make sure to change the

network settings to take this new
address into account.

NOTE:
SETUP M A will not work.
The of the command
must be SETUP AN.

Windows Resource Kit Reference

page

“Setting Up Windows for a Network” in Chapter 1

71

Windows Resource Kit
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Chart 1.4

Known Problems with Computer BIOS

TOSHIBA BIOS
T3100/20 requires BIOS
version 4.2 or later.
T3100e requires BIOS
version 1.70 or later.
Ona T5200,
- Ao St
ALR MPS (Microchanne make sure 1S
eonwtet(s use a BIOS ) the m:mwe
thatis incompatible with DTKBIOS -
Seagate IDE hard disks.
Prior to revision 35, Windows 386
enhanced mode would run, but
there was no IDE drive support.
ntarnied mode hom
e from runni
Revision 36 requires the Se':tgp TANDON BIOS
AMIBIOS be disabled in the CMOS. Older Tandon BIOS wil cause
keyboard failures in standard
1987 - Causes system reboat G 306 ervanced
drive is accessed mode Windows.
thr File Manager.
The Tandon 386sx laptop
1989 - Causes intermittent requires Tandon BIOS.
UAES and system hangs. QUADTEL BIOS
1991 Senal port problems. Quadtel BIOS version 3.05.xx
often seen as mouse is required for Windows.
and modem problems.
Austin o ers have
peciic BIUS versions. WYSE BIOS
Keyboard detection
detects 84-key keyboard
instead of 101- key keyboard.
Run Windows Setup from
the MS-DOS pfompt
AST BIOS (outside of Wndows)
P PENVE;A BIOS select el gw 01:1
System lockups, GP faults, enhance 0art
Chips and Technologies option.
network errors on AST . .
Premium 286 machines BIOS version 1.30 is needed
Contact AST for al for proper operation. Version 1.10
necessary Bl wil cause GP Faults.
chip replacements.
ZENITH BIOS
386/16 requires BIOS
revision ?gg or later.
286 with Zenith 84-key
PHOENIX BIOS Keybosrds wil Iiss or
AWARD BIOS According to Phoenix, any BIOS repeat keystrokes.

Prior to version 3.05, caused floppy

drive read errors. 3.1 is the latest
version of Award BIOS.

There are several OEM versions of

Windows Resource Kit

Contact the computer manufacturer
for more information.

dated eariier than 1988 should be upgraded.

Turbosport 386
ires BIOS revision
2 4D or later. Runs only
in CGA mode. Will not
un non-Windows

q

orSBGednncedmode.
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Chart 1.5A

Creating ‘Clean Boot’ Floppy
for MS-DOS 4 or Earlier

, Windows wil give you a waming message that it has found an
lmovman device driver or TSR and ask you to remove this program
_ from the boot files and restart the system. If, however, this file is not removed, or an
tible device driver or TSR is added after Windows has akready been instalied,
Ihe mueshooung ‘z is to CLEAN BOOT the computer and try again. Also, if you
indows but do not get an error message, there may be an
mcompatble levice driver or TSR running that Windows is not aware
of. Again, a CLEAN BOOT is in order.

Create a CLEAN BOOT

formatting a
bJskm dm?gA

YES
Then use a text edltor to createa
clean AUTOEXEC.BAT and
CONFIG.SYS on this floppy.
Is Windows already
installed?

AUTOEXEC BAT.

AUTOEXEC BAT.
PATH=C\C:\DOS;C:WINDOWS SET TEMP=C:\WINDOWS\TEMP
PROMPT $P$G

SET COMSPEC=C:\DOS

PATH—C \,C \DOS;C:\WINDOWS
PROMPT $P$G

SET COMSPEC=C:\DOS

(NOTE: Make sure the SET TEMP statement
points to a valid directory.)

CONFIG.SYS:
FILES=40
BUFFERS=20

suoh as ONTRACK Dls
as well as

suchas ST R or SPEEDSTO )

CONFIG.SYS:
FILES=40
BUFFERS=20

SHELL=C:\DOS\COMMAND.COM b /e:256 DEVICE=C:WINDOWS\HIMEM.SYS
(NOTE Also mehde any other devtce dnvets that
mixr”
are necessary for computer to boot propeﬂy
MMR (D&aDRVR BIN),

SHELL=C\DOS\COMMAND.COM /p /e:256

(NOTE: Also mclude any other device drivers that
These would incl

ession software such as ONTRACK Dany( MmméR (D&aDRVR BIN),

as well as any type of hard disk compression software
such as STACKER or SPEEDSTOR.)

Make sure COMMAND.COM is located
inthe DOS directory on the
C: drive prior to booting with
this floppy disk. if itis not, copy it to the
C:ADOS directory. Also, this chart assumes
Windows is installed on the C: drive. Ifit
is not, substitute the correct drive and directory
in the HIMEM.SYS line of the CONFIG.SYS
as well as the PATH and SET TEMP statements
inthe AUTOEXEC.BAT.

Windows Resource Kit Reference

“Creating a ‘Clean Boot’ for Troubleshooting” in Chapter 13 ..................

Windows Resource Kit
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Chart 1.5B

Creating ‘Clean Boot’ Floppy for MS-DOS 5

Dnmsm,mmmlmveywnwammmssagetatnlmfm:n
incompatible device driver or TSR, and asks you to remove this program
fromhobootﬁlasmdrostaﬂhsymlf however,hsﬁlelsnotramved oran
incompatible device driver or TSR is added after Windows samdybeemnstaled
hﬁrsttaﬂednoﬁngsmdbCLEAN BOOTMcumulermw:m Also, if you
have trouble instal lows but do not get an error message, may be an
oedtwororTSanl that Windows is not aware

of. Again, a CLEAN BOOT is in order.

Create a CLEAN BOOT
formatting a

ﬂopo; sklndnveA

Thenuseatextednoﬂo createa
clean AUTOEXEC.BAT and
CONFIG.SYS on this floppy.
Is Windows already
instaled?

AUTOEXEC.BAT:
ATH-C \c \DOS;C:WINDOWS
AUTOEXEC.BAT: PROMPT $PS!
PATH=C\,C:\DOS;C:WINDOWS SET TEMP=C:\WINDOWS\TEMP
PROMPT $P$G
(NOTE: Make sure the SET TEMP statement
points to a valid directory.)
CONFIG.SYS CONFIG.SYS:
FILES=40 FILES=40
BUFFERS=20 BUFFERS=20
SHELL=C:\DOS\COMMAND.COM C:\DOS b /6:256 DEVICE=C:\WWINDOWS\HIMEM.SYS
SHELL=C:\DOS\COMMAND.COM C:\DOS /p /e:256
N eaeon fi woovmutgrm cboogtnvers o (NOTE: Also includ ther d drivers that
necessary for : e any of evice drivers
Thesewo\ldmch:u dlsk?ﬁ‘w arenecessaryngdyouoonwer bootpropeny.
such as ONTRACK DI R (DMDRVR. BIN) These would i third "E
:zEe ion software such as ONTRACK DI GER (D! DRVR BIN),
such as s?"{: R or SPEEDSTSR as well as any type of hard disk compression software
such as STACKER or SPEEDSTOR.)

Windows Resource Kit

Make sure COMMAND.COM i vs located
inthe DOS directory on the
C: drive prior to booting with
this floppy disk. If itis not, copy it to the
C:\DOS directory. Also, this chart assumes
s Wndowsusmstaled onthe C: dnve ifit
not, substitut orrect drive and directory
m the HIMEM SYS line of the CONFIG.SYS
as well as the PATH and SET TEMP statements
inthe AUTOEXEC.BAT.

Windows Resource Kit Reference

page

“Creating a ‘Clean Boot’ for Troubleshooting” in Chapter 13..................... .. 398
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Chart 1.6

Reinstalling Windows Without Losing Settings

The following are the stefs
to reinstal Windows 3.

without losing current

settings.

YES

Install Windows into a new directory
on your hard disk. Does Windows run
from this new directory?

NO

In this new
installation, rename the .GRP files
using GRN and the .INI files using
JINN. allheﬁlesﬁomlhe
ion into the original

Windows directories.
Windows run now?

YES

NO

Rename the original .INI files
using .INO. Rename the .INN

NO

Windows ran during Setup.
If Windows will not run now,
something has been changed

on the computer,
or file corruption has occurred
since Windows was installed.
Considerations: changes to the
path; deletion of ﬁles 1rom the

conventional memory; file
cormuption; hardware failures.
If no cause can be found,
backup all application data
files and gﬁelete the \A?g;ows
installation comple!
Reinstal Windows, then
reinstal each Windows
application so the WIN.INI
settings will be correct for
each application.

files using .INI.
Does Windows run now?
! Finished. I
YES
Windows ran during Setup,
The problem is being and from the new Windows
caused by a compuon directory. The best solution
r;?f oper se is to backup all appicanon
the data files and reinstall the
olun applications under the new
is tn badap all data files lows installation. This
from Windows applications, will ensure the correct WIN.INI,
and hen retnstal he SYSTEM.INI, and directory
applications. settings for each cation.
the correct WIN. ONI SYSTEM INI Delete the original Windows
and di setungs for each installation to create more
application. free hard disk space.
Other References

Chapter 15, “Maintaining Windows with Setup,” in Windows User’s Guide

Windows Resource Kit
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Chart 1.7 Expanding Files from the Windows Disks

To expand a file off of the
on inal Windows disks,
folowmgprocedue

During Windows Setup, the
ﬁle'?XPANDAEXE m be
copied to the Windows
directory if sufficient hard
disk space is available

(15K). If there was not sufficient
disk space dt

canbe addedmngme mmo oy

later WINDOWS SETUP from
the Main Group. Then select OPTIONS,
ADD/REMOVE WINDOWS COMPONENTS.
Then choose Accessories. Choose
EXPAND from the list and follow the
instructions on screen.

Find the file on the Windows
setup disks that you wish to
expand. The files wil have an
mderscored\afacterm lace
of the last letter in the file

extension.

For example: LANMAN10.D0S
wil be MAN10.D0_ on the
L on"?;rt:al disk. e
eave ﬂoppym

disk driv

fo your Windows directory.
Type EXPAND Akfll?__namv Ci\<directory>\<filename>

example:
EXPAND A\LANMAN10.DO_ C:\WINDOWS\SYSTEM\LANMAN10.00S
This wil expand the file to the desired directory,
and rename the file so it inchudes the correct
extension.

The file is now expanded and
ready for use.

Windows Resource Kit
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Chart 1.8 Stacker

Hard disk defragmentation
utiities such as Norton
Disk and PCTools N
ess should never The following guidelines
be used on a “stacked” should be followed when
volume. Stacker includes Stacker is being used to
a utility with version 2.0 compress hard disk space.
called SDEFRAG.EXE
thatis safe touse ona
“stacked" volume.
Do not run SDEFRAG.EXE
while MndowsRe‘ is
running. Refer to
the Stacker documentation L
h : If "Bad or Missing <filename>*
for more information. errors ocour while the
CONFIG.SYS is loading,
it is likely these device
drivers are called
prior to the Stacker device
ey S e sysom swaro o “sacked”
ona em
“stacked" vokme: Permanent volmes. There are two
swapfiles can be created on solutions to this problem:
_ 1. Copy the device drivers
that are not loading
to the uncompressed
pﬁéﬁcal C: drive. Edit
the CONFIG.SYS so the
Stacker instaliation wil device driver lines cal
delete subdirectories. the files from the physical
If Windows is already setup, C: drive.
prior to the Stacker installation, o
your Windows TEMP subdirectory 2. Move the device driver
will be deleted. Re-create the fines so they are listed after
TEMP subdirectory priof to the Stacker device drivers.
using Windows again.
. Never use SMARTDrive or
When SSWAP.COM is used other sk caching software to.
to m “stacked” volume cache a "stacked” volume.
uncompressed
drive designations, Windows
Setup will issue a
message which wams
the user that Setup
cannot edit the Make sure SMARTDRV.EXE is
CONFIG.SYS and If the messa loading after SSWAP.COM.
AUTOEXEC.BAT. "Insufficient Disk Space” This will ensure that SMARTDrive
These two files will have is encountered is caching only the physical
to be edited mamw. adding applications to a drives, and not the logical
using the CONFIG.WIN 'stacked” volume, it is “stacked" volumes.
and AUTOEXEC.WIN possible that the disk is NOTE: The SMARTDrive
(found in the Windows full even if MS-DOS CHKDSK command line can be edited
directory) reports sufficient disk space. to akow cnch;? of "stacked”
as a reference for what The only accurate check of volumes by adding a +<drive>
needs to be added to disk space on a "stacked” (where <drive> is a "stacked”
the existing volume is to use the MS-DOS volume). if caching has been
CONFIG.SYS and DIR command. enabled on a “stacked”
AUTOEXEC.BAT. volume, disable it. This can
cause file cormuption.

Windows Resource Kit
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Chart 2.1 Mouse Doesn’t Work in Windows

For information on Is there a possible
other mouse problems, conflict with another device YES
contact the mouse in the computer?
Refer to documentation manufacturer.
or mouse lNO
manufacturer form
prof ¥ Did youiinstall a mouse driver
during Windows Setup?
| | ves
Select Windws Setup from NO Is the instalied mouse driver
emq, the cormrect driver for the brand
OPTION of mouse being used?
o CHANGE SYSTEM éEmNes
select the correct driver for the
mouse you have attached to your computer.
YES
If there is a mouse driver Does the mouse work in
installed ha.tlhe MS-DOSnlgtvd. NO Non-Wndov':s vammngns
work in Non-Windows applications Qutside o ows
ey be " prm
X YES
mﬂ:asc contact the Mouse
manufacturer for further
assistance. Check the CONFIG.SYS and
AUTOEXEC.BAT to make sure
there are no incompatible device
drivers or TSRs being loaded
for the mouse.
(CLICK, LOGIMENU, CPANEL)
If a third-party mouse driver is Check the version of the MS-DOS level
instaled in Windows, connect mouse driver. If itis an early version,
aumsehalhasadlmrmt L _NO it may need to be replaced with a newer
is shipped with Windows. Install version to be compatible with Windows.
the driver for that mouse. Does Microsoft Mouse: Version 7.04 or later
itwork? Logitech Version 6.0 or later.
For other poi
devices, please contact the
manufacturer for the latest version.
YES I
Comw chuf“ of the
IRQ or address conflict is like
addtional assistance. Check the settings of all devnggs
in the computer. Change settings

of any devices using the same
IRQor base address as the
serial or bus port to which
the mouse is connected.

Windows Resource Kit Reference page

Flowchart 2.8: “Mouse Doesn't Work in Non-Windows Applications” ........ 426

Windows Resource Kit
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Chart 2.2

Serial Port Problems
(Communications and Terminal)

If the error message:
used

evice. Select ano

is received...

“This COM Port is either not supported or being
by ano!

Port®

Instal serial device
according to
manufact

'

Contact the computer manufacturer

Is the serial device installed
according to manufacturer's

instructions?

: '.:f
ate sef s
areg&sg:mc

Determine if the computer
NO

Does he senal devuoe
work now?

YES NO

recognizes the COM port.

At the command prompt
(outside of Windows), type
DEBUG and press enter.

Atthe"-* Jxompt , type
and press enter. The firstine
labeled 0040:0000

contains the necessary
information. Everything
the left of the center

hyphen is COM port
information.

Is the COM port recognized?

YES

Are there possible
IRQ and/or address
conflicts between the
serial device being
used and ano!

ther
piece of hardware in
the c:

NO

and/or the manufacturer of the
serial device for more information

YES

Correct the conflict and
try again.

Windows Resource Kit Reference

“Printing from Serial Ports” in Chapter 10

“Tips for Specific Printing Problems” in Chapter 13

Windows Resource Kit
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Chart 2.3

(Distorted Video)

Display Adapter Problems

Is the video card installed
according to manufacturer’s
instructions?

Run Windows Setup from
the command prompt in
Windows directory. Is
NO correct video driver installed
Install the correct for the vndeugeag;pter being
Refer to documentation video driver.
or video card
manufacturer for
Did you receive an error
YES message when the Windows
‘ portion of Setup attempted to load,
or m% tried to resﬁ:n Vgind:zs
Troubleshoot according after g @ new video dnv
1o the error message NO
received.
Did the image on the
video monitor appear
The video adapter and YES distorte
video &mh be did the picture "rol"*?
compal 0
allow Windows to start, NO
but there may still be
an incompatibility. Exit
. Run NO Did the computer hang on
from the W"d ab bl:drk screen after 3
promptin ows ows logo screen
iroctory and instal e g
YEs (i mmmﬁme\;m YES
«ﬂ, install the VGA driver.)
Does it work now?
Check the Video Driver you
have installed to make sure
NO | NO itis the correct driver for the
instalied Video Card. Also,
contact the Video Driver
manufacturer to make sure the
Windows will retumn an error driveris Vw’;\'gm 341 90mpatble.
it ”mmms‘m“ﬂ.y Charts 15A88:
em:&ft:nimled vti‘deo CREATING A
driver and video card. If CLEA{*
Windows instaled BOODI SK
, the origi for further
video driver was operational. h
File corruption may have troubleshooting 5'2&
occured. Rmshlé“ Windows. Does it work
Chart 1.6
REINSTALLING YES
WINDOWS
Contact the videof adapter
facturer for an .
updated Windows 3.1 I Finished. I
driver.

Windows Resource Kit Reference

“Troubleshooting Display Problems” in Chapter 13 ............c.ccceueveeeee ceerererens 408
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Chart 2.4 Cannot Access CD-ROM in 386 Enhanced Mode

Is the hardware installed

according to manufacturer’s
instructions?
Refer to documentation NO
or hardware Are there possible IRQ or address
mmﬂna.’cy.';or torﬁ YES m“cotﬂcts bet:eam the mcr%-RQM
setup information. ace car o evices
—YES | P it work now? in the computer?
NO
CD-ROM drivers are not instalied, NO Does the CD-ROM work
or the incorrect version of the at the MS-DOS level
Microsoft CD-ROM Extensions (outside of Windows)?
(MSCDEX) are installed.
Version 2.2 or later of the YES
MSCDEX are required for
operation under MS-DOS 5.
Try accessing the CD-ROM drive
YES por 1o entonng Windows, Does A0
ttwill be the the cv?ﬁ-fdo wgkvﬂw“
will be necessary to access ows
CD-ROM drive prior to entering
Windows. This can be done from
the AUTOEXEC BAT by putting in NO
aline that does a directory listing
of the CD-ROM drive when the
. uter boots. Make sure there
isaCDinthe C'D-‘eROM drive before DEVIC é\d&mm 0D0S
starting the computer. =| A
to the [386Enh] section of the
SYSTEM.INI in the Windows
directory. This is a TEXT file, so
use only a text editor such as
Windows NOTEPAD or
MS-DOS EDIT. Make sure the
YES LANMAN10.D0S file is in the NO
Finished. SYSTEM subdirectory of your
Windows directory. If itis not,
expand the file from the original
Windows disks.
Chart 1.7:
EXPANDING FILES
If none of these steps work, Now restart Windows and
you will need to contact the hzlaccessing the CD-ROM
CD-ROM manufacturer ive again. Does it work?
1o make sure you have the
latest drivers for your CD-ROM
drive, and that those drivers are
compatible with Windows 386
enhanced mode.

Windows Resource Kit
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Chart 2.5A Cannot Access Floppy Drives
in 386 Enhanced Mode

Make sure this is a
386 enhanced mode

StMWindwslu&"\gWIle.
Does the floppy read/write?

Exit Windows and access the floppy MS-DOS or system Is PC Tools
drive at the MS-DOS level. 0ol lovel emor. Contact Verson74 [0
floppy readMwrite now? computer manufacturer. running?
YES l YES
Is this an Extemal
Floppy Drive?
Open the SYSTEM.INI ina
YES No text editor such as Windows
NOTEPAD or MS-DOS EDIT.
j Under the [386Enh] section,
Drivers mage Possible system find the line:
incompatible. BIOS incompatibility.
Contact Contact manufacturer. Finished. DEVICE=VDMAD.386
manufacturer. See Donotchange g YES |
Chart 1.4 the SYSTEM.INI Change this line to read:
BIOS PROBLEMS line.
DEVICE="VDMAD
Save the SYSTEM.INI.
o ey it
ve read/write
now?
NO
Open the WordPerfect PIF
that is being used in the PIF
one Dol s el
tothe opho;: .pammeten l«————YES ] D\,::; this pfmpéﬁc‘:‘ oﬁrl‘y
Does the floppy readMrite now? using yworc ertect 9.
NOTE: Leave this information for MS-DOS?
inthe optional parameters. NO
YES NO

lﬁnistt:d—-lr

YES |
Goto
A NO
on Chart
258

Windows Resource Kit

Open the SYSTEM.INI using
a text editor such as Windows
NOTEPAD or MS-DOS EDIT. Under
the [386Enh] section, add the line:
IRQIGLOBAL=YES
Save the SYSTEM.INI.
R ndows.

estart Wi X
Does the floppy read/write now?
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Chart2.5B

in 386 Enhanced Mode

Cannot Access Floppy Drives

YES

Leave the IRQO=GLOBAL fine
um:'nmss?e?mr]emmm NOTE:
. If an EMM driver is
SVSTéM.INl, add the line: CON,F Gbgggd n g":b
EMMEXCLUDE=EQ00-EFFF —YESf  CONFIG.SYS, exd
T ot
Save the SYSTEM.INI. ne for t
Restart Windows. EMM driver.
Does the floppy readMrite now?
NO
Leave all previous SYSTEM.INI
lines in place.
Under the [386Enh] section of the
SYSTEM.INI, add the ine: YES
VIRTUALHDIRQ=OFF Finished.
Save the SYSTEM.INI.
Restart Windows.
Does the floppy read/write now?
Create new
NO LOAD=
and RUN=
im in the WIN.INI.
programs
YES from the remarked
Disable video shadowing out fines one at a
and BIOS Shadowing. Refer to ‘mgcn'g‘
v or mn:f'am for " time) until li‘lre‘ﬁle
information on how to causing
do this. problem is found.
Does the floppy read/write now? NO

Remove the SYSTEM.INI kines
that have been added. Re-enable
shadowi

ng.
Open the WIN.INI using a text
editor and comment out the LOAD=
and RUN= lines by placing a
semicolon ( ; ) at the beginning
of each line.

,LOAD=
;RUN=

Does the floppy readMwrite now?

NO

Uncomment the
LOAD= and RUN=
lines. Is this an
extemal floppy drive?

YES NO

Drivers may be
incompatible.

manufacturer.

Possible system
BIOS incompatibility.

Contact

Chart 1.4:
BIOS PROBLEMS

Contact manufacturer.
See

Windows Resource Kit
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Chart 2.6

Cannot Access Hard Disk in 386 Enhanced Mode

If the error message:
"Not ready reading dnve c*
or other hard disk is received...

Exit Windows and
readMrite a file to
hard disk. Does it work

Is the ler an

IBM P!

NO

Is a PLUS Hardcard being
used?

ves | NO

This error is occuring YES
at the MS-DOS or system
level. Contact the computer
manufacturer for more
information.
Some IBM PSR2
ire DASDDRVR.SYS.
This file can be found on the l
st‘r'of:rm disk lhatdeg;lne
wganer Loa
the DASDDRVR.SYS that Make .
with the computer. sure the version of
To'load this driver, copy it the PLUS Hardcard driver
to the hard disk, and add is 1le73 XYT lsgé)'(l'l'he ;ngernd
is cal a
afne to he CONFIG.SYS: NO loads in the CONFIG.SYS.
Device=C:\DASDDRVR.SYS Also, add the line:
Does it work now? EMMEXCLUDE=C800-C9FF
NOTE: This fine should
remain i 10 the [386Enh] section
in the CONFIG.SYS. of the YSTEMllNl g
a text editor such as MS-DOS
Edit or Windows Notepad. If
an EMM driver (such as
EMM386.EXE, EMM or
386MAX) is bemg used, exclde
this address on the command
line of the EMM driver in the
CONFIG.SYS.
Leave VirtuaHDIRQ=OFF in the
Contact the oonTmEmMe:':!aM cturer
a
compatltyof T hardvare wit =
e
Vzndows‘ See
Chart 1.4:
BIOS PROBLEMS
I Finished. }— YES

Open the SYSTEM.INI using
a text editor such as Windows
NOTEPAD or MS-DOS EDIT.

Under the [S&SEM section,

VIRTUALHDIRQ=OFF

This line is needed if
there is any
incompatibility between
the system BIOS and
the hard disk. PLUS
Harqcasd t(tlsers ‘aire
required to use this

eq(l:{e. IDE and
SCS| drives require
this line most often.
This line is also required
if an INTEL snapin 386
is being used.

Windows Resource Kit Reference

“Troubleshooting Windows in 386 Enhanced Mode” in Chapter 13

Windows Resource Kit
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Chart 2.7

Common IRQ Usage for

PC-AT and 80386 Computers

PC AT/386

The following charts are a listing
of common IRQ usage on
computers

PC AT and 386 Computers
IRQ 0 - Timer Interrupt
IRQ 1 - Keyboard Interrupt

IRQ3-COM2and COM 4

IRQ4-COM 1and COM 3

IRQ5 - LPT 2 (Parallel Printer Port)

IRQ 6 - Floppy Disk

IRQ7 - LPT 1 (Paraliel Printer Port)

IRQ 8 - Real Time Clock

IRQ9 - Cascade to IRQ 2

IRQ 10 - Reserved for future expansion (Open)
IRQ 11 - Reserved for Future Expansion (Open)

IRQ 12 - Reserved for Future Expansion (Open)
Mouse Port on PS2

IRQ 13 - 80x87 Math Coprocessor
IRQ 14 - Hard Disk
IRQ 15 - Reserved for Future Expansion (Open)

IRQ 2 - Programmable Interrupt Controller Cascade (fo IRQ 9)

Windows Resource Kit Reference

“Troubleshooting Networks” in Chapter 13

Windows Resource Kit
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Chart 2.8 Mouse Doesn’t Work in Windowed
Non-Windows Applications

NO Does this non-Windows YES

e

NOTE: Not all non-Windows applications
that a mouse are compatible

M;‘lis rgwt:st mouse supportin a
low. For purposes, open
MS-DOS 5 EDIT in a window.
If this application does not Load the latest version
ort a mouse at the of the MS-DOS level
M%e level, there will not Do nmhsese dﬁv«m 1
any mouse support es the mouse
under Windows. now? l__N°
oo,
mouse driver
YES NO (such as MOUSE.COM
or MOUSE.SYS)?
Finished. YES
There is an MS-DOS level P
Does the mouse work in
NO this application outside
mouse manufacturer for .
more information. of Windows?
YES
Contact the mouse manufacturer
A . Is the MS-DOS level mouse
to obtam'gle h‘eﬂmﬂmf:ﬁv: NO driver Windows 3.1 compatible?
. Check to make (Microsoft Mouse version
is compatible with a Windows 3.1 8.2 or higher. For others,
Non-VWna%sWag.)pimhon contact the mouse manufacturer)
YES
- Is the 386 grabber file
Contact the manufacturer of NO & ii%‘:&‘, %‘fﬁ”ﬂ
the video graphics adapter SYSTEM.INI
for an updated Windows 3.1 a Windows 3.1 grabber?
video driver. (386grabber=<filename>.3GR)
he two grabber files
shipped with Windows
3.1 that are compatible
are:
EGA3GR
VGA3GR
o ] . The VGA grabber works
If using video drivers that shi with both the VGA and
with Windows 3.1, expand er VGA Windows
original .3GR s in etup selections.
compressed format) file Trom the
Windows disks. See
Chart 1.7 YES
EXPANDING FILES.
If using a third-party video driver,
contact the manufacturer for more
information.

Windows Resource Kit Reference

“Troubleshooting Non-Windows Applications” in Chapter 13 ...........

Windows Resource Kit
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Chart 3.1

TrueType Fonts

TrueType printing and
usaygpe problems.

1

Are there cw fonts
Is a third-party NO
For example, a font that | NO ! Doesthec ler have NO Vided dar
Adobe Type 1o TrueType.
YES YES
YES
TrueType fonts can be unstable .
Some font converters on c s uters using less than Some third-party
do not convert the 2 MB of RAM. The only known video drivers
font properly. The solution is o increase the are not compatible
resultis a comupted amount of available memory with TrueType
TrueType font that on the computer. fonts. They use a
will not display or method of caching
print correctly, and may optimization which
cause General Protection assumes that once
Faults. To determine which a character has been
fontis cormupted, create read from the GDI,
a full page of textin all characters for this
Windows Wite using size wil be available.
MS Sans Serif as the font, _This works with
and save this file. Select bitmapped fonts, but
the entire document '1"°hte TonrJ‘ETygfmlont.s.
holding down the CTRL sohtionis
and then placing the mou:z to use the video drivers
cursor in an area of text and shipped with Windows,
cicking the mouse button. or contact the third-party
Select ACTER, FONT, manufacturer for an
and choose one of the updated video driver.
converted fonts. Print this
d edure until lhe com
procecure Is a third-party printer
font is found. Contact the s g
font converter manufacturer driver being used?
for more information.
YES NO
Is this a Windows 3.0 third-
party printer driver?
YES l ] NO
Windows 3.0 printer drivers Not al third-party printer drivers Possible file corruption.
wil not work correctly with will work vng: 'rr%gql'ype fonts. Reinstall Windows.
TrueType. Contact the Windows 3.1 printer drivers See
manufacturer for an updated require specific code to work Chart 1.6:
Windows 3.1 printer driver. correctly with TrueType. Contact REINSTALLING
the mnufmacuer for further WINDOWS
information.

Windows Resource Kit Reference

“TrueType and Windows 3.1” in Chapter 9
“Troubleshooting Fonts” in Chapter 13 ...................

Windows Resource Kit
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Chart 3.2

Disabling Adobe Type Manager

Windows Resource Kit

Open the SYSTEM.INI using a text
editor such as Windows NOTEPAD
or MS-DOS EDIT. Find the ines
under the [boot] section:

SYSTEM.DRV=ATMSYS.DRV
ATM.SYSTEM.DRV=SYSTEM.DRV

Comment lhe(se) it:e's‘eom by placing
a semicolon ( ; ) at the beginning

of the line:
;SYSTEM.DRV=ATMSYS.DRV
;ATM.SYSTEM.DRV=SYSTEM.DRV

Now add the following line to the
[boot] section:

SYSTEM.DRV=SYSTEM.DRV
and save the SYSTEM.INI.
NOTE: Make sure SYSTEM.DRV

Chart 1.7
EXPANDING FILES.

Open the WIN.INI file in a text editor.
Find any lines that begin with:

Softfont=

and remark them out cing a
semicolon in front of :l!mneng

Save the WIN.INI.
Restart Windows.
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Chart 3.3

Disabling Bitstream FaceLift

Chart 3.4

Open the BITSTREAM gra
Parameters. Uncheck the g o"XCELIFT
ACTIVE box. Ciick the OK button

Next, choose Printers. Choose
UNASSIGN SHELL-DRIVER. Click
the OK button. Restart Windows.

Disabling HP Intellifont

Open the SYSTEM.INI in a text
editor such as MS-DOS EDIT or
Windows NOTEPAD.

Find the following lines in the
[Boot] section of lhe SYSTEM.INI:

DISPLAY.DRV=IFW.DRV
CHAIN_DISPLAY=<name of video driver in use>

Comment out lhese lines by placing
semicolons ( ; ) at the beginning of each
ine. Add the Tollowing line to the [Boot]
section of the SYSTEM.INI:
DISPLAY.DRV=<name of video driver in use>

Save the SYSTEM.INI.

Open the WIN.INlin a text
editor such as MS-DOS EDIT
or Windows NOTEPAD. Find the
section labelled [Intelifont].
Comment out the entire section by
placing semicolons ( ; ) at the
beginning of each line of the section
nch:g the section header.
Save he WIN.INI and restart

ows.

Windows Resource Kit
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Chart 4.1 Cannot Print on Stand-Alone PC
Are you able
fromy:umn-Vﬁnrn
application outside of
Windows?
—YES
On a Postscript
fr?nw the xn‘LEPSIP:S T
ows directory
Yo the printer.
There may be a hardware Check the AUTOEXEC.BAT.
or printer problem. f you There should be a SET TEMP=
are not able to from statement that points to a valid
MS-DOS, Windows directory.
wil not print. Example:
‘Make sure that the printer SET TEMP=C:\WWINDOWS\TEMP
is property connected, and If this line is not present, use a text
thatitis on-ine. editor such as MS-DOS EDIT
or Windows NOTEPAD to insert it.
Open Control Panel, Printers YES Is the PRINT option of the FILE
YES from the Main Group. Are there gMyed out (unavailable)
any printers installed? Is the desired within Windows applications?
printer the default printer?
NO NO
Add the desired printer driver, Is the printer connected to a L NO
and make that printer the default. JES"I Finished. | printer sharing device?
Does it work now?
NO YES
There may be a traik This is not a supported printi
atthe end of heSETn%MPine conﬁg\rauonswperv\hpn s
in the AUTOEXEC BAT. Open Choose CONTROL PANEL
the AUTOEXEC.BAT file in a text NO PRINTERS, CONNECT.
editor and re-type the SET TEMP Clear the Fast Printing
making sure not to Direct to Port box and fry
add a space at the end of the line. printing again. If this does
the computer and try not work, connect the printer
printing. Does it work? directly to the er and
try again. If this s, contact
the printer sharing devuce
YES manufacturer for more
information.
Finished.
Make sure there is enough
hard disk space free. The minimum
free space necessary is 1 MB, but
f none of these steps works, 2 MB are suggested. Also, if the disk
See space Is low, defra ment
Chart 1.5A88: the hard disk using a disk efra%'
CREATINGA D utility sug\ca?oli?sngns Speed
CLEAN BOOT DISK ompress.
Then try these steps If NORTON DESKTOP for WINDOWS
again. is running, make sure the TRASHCAN
directory is not using all free disk
space.
|
Windows Resource Kit Reference page
“Determining Print Method” in Chapter 10 .......... rererennees rreeensnrerneans SR 7 1
“Troubleshootmg Printing” in Chapter 13 ................... 426

Windows Resource Kit
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Chart 4.2

Cannot Print on Network

YES

Go to Windows Setup Cr.oose Control Panel, Printers
in the Main . Choose NO from the Main Group. Choose
OPTIONS, CONNECT, NE RK Are
CHANGE SYSTEM SETTINGS there any network ?nnlef
and install the comect network connections
driver for your system.
y YES
] NOTE:
Read the NETWORKS.WRI
Select BROWSE, and connect file found in your Windows
to the desu‘od Pﬂﬂ‘ef Try NO directory. This file contains
pﬂ:? specific information for each
fob ﬂn? of the supported networks.
Also, printer redirection to
YES a network printer within
V\'ﬁndwE g_lyst be éoonllﬁigued
i or an port. port
redirection will not work
within Windows.
This is a network L
printing issue that NO
must be resolved prior Are you able to print over
to attempting to print the network from a non-Windows
from Windows. application outside of Windows?
l YES
oblem. Open a file in a Windows
Poss'mz;m prmef application and choose
d.-ecﬂy 1o the cmer 39( the NO. FILE, PRINT. Select the
printer up to print to PRINT TO FILE box and print
printer port ct‘recw through the file to disk. Exit Windows
Control Panel, Printers. If the and copy the file to the network
print job stil fails, or f a direct printer. Does the file print?
connection is not possible, remove
the printer driver. re-install the
printer driver from the original YES
disks.
There is a problem with the
network configuration. What
network is being used?
|
1] [] [}
NOVELL BANYAN VINES LANTASTIC
Make sure the correct SHELL Version 4.0 requires that NETBIOS Either tum off the Fast Printing
and IPX versions are beil Direct to Port option under

used.
Choose CONTROL PANEL,

st.gponbe loaded, and that site
c

patch OH or realer isinuse.

Control Panel, Printers, CONNECT

INTERS, NETWORK, Verscon 4.1 and 4.11 require a
OPTIONS. site specific patch lor printing. Add a new entry in the WIN.INI under
Make sure the Form Feed, Site specific patches are available the [PORTS section:
Enable Tabs, Enable Timeout through your Banyan Vines support LPT1.D0S=
and Enable Banner check boxes channel. then, exit Windows and use the
are all cleared. NET USE command to redirect

LPT1.D0S

Windows Resource Kit Reference page
“Printing with a Network Driver” in Chapter 10 ... ..350
“Troubleshooting Printing” in Chapter 13............ 426

“Troubleshooting Networks” in Chapter 13 .........cc.cccoeveereenriereeceeeeenans 430

Windows Resource Kit
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Troubleshooting Windows Printing

Chart 4.3

Garbled Output

Chart4.4:
NOVELL NETWORK
GARBLED PRINT

Prior to following these steps,
see

Chart4.1.
CANNOT PRINT

Is the printer connected

a
Novell network?

YES

From the Main Gr
select CONTROL PANEL,
PRINTERS, CONNECT. Clear the
Fast Pnntng Direct to Port box
and try the print job again. Does
it pint corr

Is the printer connected
th pﬂnter sharing
device?

lNO

YES

Printer Sharing devices are
not supported under Windows.
This is a temporary workaround.
Contact the Printer Sharing
device manufacturer for more
information.

See
Chart4.1:
CANNOT PRINT
.
COmm er
installed.

t

Does only one
application print
YES garbled output?
| _NO |
NO
The application file may Are hrd-party soft fonts
be corrupted. Contact the nq_ used?
manufacturer for (Such as ATM, Bitstream,
troubleshooting erPrint)
information.
YES NO
Disable the third-pai
soft font. See "V
Chart3.2,3.30r34.
WC';??tEe a doctmentT n in Make s'\:n"e Ihedf_;i‘s
rueType ree di
%mygnm NO space here should
propeﬂy now? be a minimum of
1 MB (2 MB recommended)
of hard disk space for proper
YES printing from Windows. Some
graphical applications
(PageMaker Corel Draw, etc.)
may require more for Iarge
es.
Does Windows print
Problem with the properly now’
e
program.
manufacturer for NO YES
further information.

Windows Resource Kit

| Finished. l

Windows Resource Kit Reference page
“Printer Ports” in Chapter 10 ...........c.cccocovvevererveencerennnnes 342
“Troubleshooting Printing” in Chapter 13 ..........c.cococeoeevervrveennne. eeeeeeersasrerenenas 426
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Chart 4.4 Garbled Output on Novell Network
Prior to following these steps,
see
Chart 4.2:
CANNOT PRINT
OVER A NETWORK
Is the printer ted YES
to a network server?
Connect the printer to
a network server. Make sure the correct SHELL
Windows does not NO and IPX versions are being used.
support “remote’ Bgmet Choose CONTROL PANEL,
configurations. PRINTERS, NETWORK,
Windows print properly OPTIONS.
Make sure the Form Feed,
Enable Tabs, Enable Timeout
and Enable Banner check boxes
YES are all cleared.
Contact the remote
print software
manufacturer for
more information.
Directly connect Isit POSSlNe,tO
Flhe pnmer tlg me computer % g‘"‘“
T AN Brenes YES the computer?
CONNECT, NETWORK and
make sure the printer driver
is connected to the correct
port. NO
Now try to print. Does Windows
print properly now? Open a file in Windows
FILE PRINT. Sooct e
. Cl
YES No PRINT TO FILE box and YES
v&nntlheﬂeto disk. Exit
indows and copy the file
to the network printer. Does
the file print correctly?
NO
There is a network configuration . .
prote. Cortact e syt o] g e ey e
admini or Novel for P X
more information. printer driver.
Windows Resource Kit Reference page
“Printing with a Network Driver” in Chapter 10 ...........cccococoeeeeecvececrcennne 350
“Novell NetWare” in Chapter 12 ...........c.cocuu..... ceveene reetrree ettt beain 387

“Troubleshooting Printing” in Chapter 13
“Troubleshooting Networks™ in Chapter 13

Windows Resource Kit
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Chart 5.1A Cannot Run 386 Enhanced Mode

Troubleshoot
according to the
efror message
If the :
efTor message says
“Device VHD not
possible F%mn o 3.0
a X
SYSTEM.INI has been wged
over the Windows 3.1 SYSTEM.INI.
The error means the line
Device="BLOCKDEV
is missing from the SYSTEM.INI.
If the emror message says
“Fastdisk Validation Faikure,”
the hard drive
ey
Comment out the lines
Device="INT13
lt?:é?&gﬁh] o of
in section NO Does Windows defaul to
the SYSTEM.INI by piacing
semicolons (; ) at the standard mode?
beginning of each fine.
YES
Start Windows using
Start Windows using WINZ.
YES WIN/S. NO Does Windows run
Does Windows run 386 enhanced mode
in standard mode? now?
NO YES
A hardware or software Windows does not detect enough
mwn:;%l:: been made to memory to stage mssss enhanced
mode. See
ﬂ'rdwivdewoe Chart 1.1:
d1vor has been installed in SYSTEM
Windows (after a successful REQUIREMENTS
installation), to If this computer has 2MB of
your Windows directory and run RAM, you will not be al
Setup from the command prompt. to use EMM386.EXE or other
Reinstall the original Windows managers (QEMM,
device driver. Does Windows YES 386 to the MAX, etc.) to load
fun now? TSRs and device drivers
into th)ekng These unﬂvMesa
remap memory as X
NO reducing available XMS memory
below the required amount.
Clean boot the computer.
See Contact the manufacturer
Charts 1.5A8B: of the third-party
CREATING A device driver for further
CLE/B?S%OOT information.
Also, rename the Startup Gmp YES
by lcingtie g nn
choosing FILE, PROP RTIES and .
WM‘M oup file name. Add items back to the files one at
Comment ou the LOADE and RUN= ines a time (restarting Windows after
oﬂMWlNlNIbyphungamgaon( ) each added file) until you find the program
in fvou that causes the X
‘ggb mal‘ﬂheproblems‘ nsnotfoub\gme
OAD=| e a new Startup group si
B vwm Aona(g FILE, NEW, PROGRAM GROUP from
m Program Mana gef oup File name
should be STARTUP. Dmgtheflesfrom
NO the original Startup group to the new
Startup group one at a time, restarting
Goto Windows each time. Contact the
A manufacturer of this program for
on;ihgn further information.

Windows Resource Kit Reference

“Windows 386 Enhanced Mode and Memory” in Chapter 5
“Troubleshooting Windows in 386 Enhanced Mode” in Chapter 13

Windows Resource Kit
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Chart 5.1B

Cannot Run 386 Enhanced Mode

Check the MS-DOS version being
run. Is it the correct version for
the computer? Prior to MS-DOS 5, Install the correct MS-DOS version,
NEC, IBM, COMPAQ, ZENITH, NO or install MS-DOS 5.0.
HEWLETT PACKARD, R as Contact computer manufacturer
well as other or systems for more information.
required their version of
MS-DOS for proper operation.
YES
Fenty o he ara sk nd expand e
CUrT on expa
mm‘g’fm NO comrect version from the original
version 3,01 or higher, Windows disks. See
EXPANDING FILES
YES
Is the comect HIMEM.SYS
A oder Reler o
ef to
README.WRI "1:' %e' f
regarding Finished.
Contact the YES
if more information is needed.
Does Windows run now?
Start Windows using Add the line
WIN /D:XV L NO ) SystemROMBreakpoint=OFF
Does Windows run inthe [386Enh] section of the
Ko now? SYSTEM.INI.
Start Windows l YES
WIN /D:XSV.
O e s [o | i
em = WIN /D: rtual =
%HDIRCFOF in the [386Enh] section
un now? of the SYSTEM.INI.

NO

Check the computer system for possible
IRQ and/or address conflicts. Are there
myadd»mwds( , bus mouse port,
wdndwofkmd)tlnlmymte
wﬂa;:wdmg.:nﬁ?smmm;iumg:
o fix the c
Windows run now?

NO

See
Chart 1.4:
BIOS PROBLEMS
Also, disable

lYES

If an EMM driver will be used in the CONFIG.SYS,
exclude the appropriate range on the command line
for that EMM driver. If not, insert the appropriate
EMMExclude= statement in the [386Enh] section
of the SYSTEM.INI.

NQ

Remove any added hardware not
needed for the system to run. Does
Windows run now?

NO

Contact er manufacturer.
REINST sL:‘VINDOWS

Chart 1.6:
REINSTALLING
WINDOWS
NOTE: Leave shadowing
disabled while instaling
Windows. Enable shadowing

only after Windows is
running correctly.

Windows Resource Kit
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Chart 5.2

Cannot Run 386 Enhanced Mode
on Network Workstation

Contact the network YES Is Windows located on
manufacturer for the local workstation
information regarding
Windows Compatibiity. NO
l Check the network drivers being
loaged at Ir: MS-D%): level to
make sure they are the correct
ol O = g e e
se read N or
ows in 386 mode more information regardmg specific
network dnivers.
NO Is the correct driver
being loaded?
See
Chart 5.1A8B: YES
CANNOT RUN
386 ENHANCED MODE
Check the Network Interface Card
for possible IRQ or Base Address
conflcs Rze;erto
Load the comrect MS-DOS NO l After co:rESﬁSgH:rk;yzmﬁm
n'?e: mdmn YES :;-lggs Wndms wnin
386 enhanced mode now? enhanced mode?
NO
| § o
F"'d"d__l‘ Exclude the address or
YES addresses being used by
the network interface card.
If EMM386.EXE
YES or another expa(r(xndsee4 "
memory manager ,
386MAX, NETROOM)
will be used, insert the
et SNt aver
ARCNET or Westem Digitak SMC or river
sm RNET NIC, check e RAM "a?c'n(ress) inthe CONFIG.SYS.
used. If the address is D000, If no UMB provider is used,
n o . Set up the network drivers for insert the appropriate
new RAM address. Does Windows run 386 <@ EMME‘)'EC';;UDE-
Mode section of the SYSTEM.INI.
Does Windows run now?

Windows Resource Kit Reference

“Memory, Windows, and the Network” in Chapter 12 ........
“Troubleshooting Networks” in Chapter 13

Windows Resource Kit
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Chart 5.3A General Protection Faults
A General Protection Fauk means
a Windows application, or Windows
itself, has med ':: ::cess
memory s en
allocated for use.
Gather information about the computer and its boot files.
Check the System BIOS and reference Chart 1.4:
BIOS PROBLEMS
YES IsOr. WATSONmunning | NO
on this computer?
Read the first lines of the Install Dr. Watson. DRWATSON.EXE
DRWATSON.LOG. Does the NO is copied to your Windows directory
GP Fauk occur in the same during Windows Setup. To make sure
program or module each Dr. Watson is running each time Windows
time? is staned add it to the Startup Group.
Startup Group. Choose FILE,
ognm Item. For Desmpnon type
YES Dr WAT N. For Command Line:, type
DRWATSON.EXE. Click the OK b\lton and
restart Windows.
If the GP Fauk ocm lf;}: I
same program eat
application l;gahﬁon b’emyb:; y
commupt, or there a
] inthe appica:umy code. Clean boot the s the correct versi
Contact the appication an e computer. N | MS-DOS bemg usad lov this
manufacturer with the . Charts 1.5A8B: (is18M bemg?' n
DRWATSON.LOG information. CREATING A onaniBM ¢ er, etc.7)
If GP Faults continue, l YES
no furtx wmém
can accol
If the GP Fauk is occurring in the same until the correct version Cleanbooig;cocw\tu
module each time, there may be comuption of MS-DOS is installed. Chart 1.5 A&B
the gp“‘;‘ l‘“”‘“‘ ::‘3“‘"9‘9 if the CREATING
auk consi occurs in
DRIVER modde, check the video driver A CLEAN BOOT
for DISK
o l
Finished.
Check the version of
HIMEM SYS belug loaded.
It should be version 3.01
le—YES__| K h#w ;«a b:md
4 er
Have GP Fauls d NO . Do GP Fauts oceur HIM MSY VS machine
since Wi 1 ion? in 386 enhanced mode
only? YES Dothe GP Fauts
NO continue?
Has any new hardware/ Remove
software been installed? the suspected Goto
(For example, a new video YES device dnver/TSR B
driver in Windows, o a or hardware on Chart
new device driver in the and contact the manufacturer 5.38
CONFIG.SYS.) for further information.
Windows Resource Kit Reference page
“Troubleshooting GP Faults” in Chapter 13 ..........ccccoeevvirererceeeceeeeeeeeecen 431
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Chart 5.3B

General Protection Faults

A
Do GP Fauls G%to
occurin (i ing:
DoGF Fauksccarin on Start Windows using:
53A WIN D:XSV
NO where
X=EMMEX£:)J&eB=fAOOO-§FF'F:m
=System| eal =}
Do a CHKDSK F =} IRQ=OF!
Do GP Fauks ocour with No (outside of Windows). VAViakDIRG=0
a specific data file? mmﬂ;«:’smd Do GP Faults continue?
YES "°| %o
ves Vi ImleF?DTl:Oﬂ:):FF YES Use WIN /D:XS
tual = se .
Fix the inked in the [388Enh] Do GP Fauls
s ‘Mm iy section of the retum?
Possible file reboot SYSTEM.INI.
0 er. Do GP NO
m Fauks continue?
Insert the line:
P Use WIN /D:X
I SystemROMBreakpoint=False < YES |
YES NO in the [386Enh] section of mg’;ﬁ;"
the SYSTEM.INI
1 NO

Boonarasis | [ e |

Possible file

Windows Resource Kit

Chart 1.6:
REINSTALLING
WINDOWS

Namow the range of the Exclude.

if an EMM driver is goin&to be
loaded in the CONFIG.SYS (EMM386.EXE,
QEMM, 386MAX, NETROOM) exclude the

appropriate range on the command line
of this EMM driver. If no EMM driver is
used, add the appropriate EMMExclude=
line to the [386Enh] section of the
YSTEM.INI.

corruption.
Reinstal Windows.
See

Windows Resource Kit Reference page
“Troubleshooting GP Faults” in Chapter 13 ...........cooooiiviiiirrereereesreieenns 431
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Chart 5.4 Application Execution Error

ication Execution Error: Cannot Find File;
to Ensure Path and Filename are Correct”

Ensure that there are
valid FILES= and SHELL=
statements in the CONFIG.SYS
FILES= should bse set to at least 30.

Charts 1.5A8B:
CREATING A

NO YES

Is the error given upon L NO
Windows Startp?

lows Finished.
YES
Select the application icon
\penihe WININIusing a_ and choose FILE, PROPERTIES.
NOTEPAD or MS-DOS EDIT. Check the mggmfg.f‘fgg and
Comment out the LOAD= and P
RUN“ ines by placing a the executable being called exists.
atthe beglm Does it work
oleachine ve the WINLINI.
YES Rename the Startup group NO
in Program Manager by
minimizing al the groups,
;idun? once on the Startup '”‘":;'8,";?3‘”8"’
oibosng FILE PRz)PERTIES network cnve
Enter unused group na YES NO
for Group File and click OK
Restart Windows. Does the
error stil occur? Start File Manager and
ensure the network drive Is this a non-Windows
NO and path to the appiication?
application exist.
YES NO
T RN I or e l
A‘Lmu':{.i:‘mm Open the SYSTEM.INIin I,'{‘:'an:w"‘g:gg;;%
Ensure the path o al files isted atext editor such as try running it from there.
inthese lines and in the Sta Windows NOTEPAD ____NO ) Donegs itrun?
group is correct. Make sure alrgrme or MS-DOS EDIT. Under
ﬁr algrams exist on the hard disk. the [Boot] section, look for
m(o;hs checks o, check for ines: YES NO
aces between entries
inthe D= and RUN= lines. 286GRABBER=
This wil also cause the error. 386GRABBER=
. Contact application
Make sure the entries
are correct. Also, "‘a"‘,ﬂmer for
ensﬁure that the mbber trow:shooﬁng
eps.
ossible file comupti Windows SYSTEM subdirectory.
“P. necessﬂaery syste?'no?'ue Does it work now?
is mis:‘fng. ng;m
ows. )
Chart 1.6: Back up application data files
REINSTA[EiNG YES and reinstal the application.
WINDO! —
Finished.
Windows Resource Kit Reference page
“Tips for Running Non-Windows Applications” in Chapter 7 ....................... 294
“Troubleshooting for Non-Windows Applications” in Chapter 13................. 423

Windows Resource Kit



40 Flowchart Series 5: Troubleshooting Windows Operating Problems

Chart 5.5

System Integrity Violation in 386 Enhanced Mode

“This application has violated
System Integrity."
No Is this a non-Windows YES
application?
Is s a Windows Expand Contact application NO Does this MS-D0S
> o mngva&m' manufacturer for application run correcty
as WRITE disks and W again, more information. atthe MS-DOS level?
or PAINTBRUSH?
Chan 1.7: YES
N°1 EXPANDING FILES
Does it run from an
Contact application MS-DOS Prompt < NO Does this application
‘manufal for YES in Windows? work under standard
more information. mode Windows?
[0
YES
YES o NO heck th leproprtes
Create or this proy
oot s Is this program being Open the SYSTEM.INIina
session and then run from a specific text editor such as Windows
loads the program. Open PIF? NOTEPAD or MS-DOS EDIT.
the Fedmé Add the folowing line under
For Pro the [386Enh] section:
Create a new PIF for this -
OOMWND he tl gahmm e o VS EMMEXCLUDE=A000-EFFF
XMS setlings 10 0 Requred, Save the SYSTEM.INI.
IC (full path 10 executable 0 Desired. Restart Windows.
¢ paih o ) Doesme"pto: 09"""“" Does it work now?
YES
or YES NO
NO Narrow the ra
o ot e ENMEXCLUDE
statement to coincide
with hardware usage.
Clean boot the computer.
See
Charts 1.5A88B:
—  NOJ CREATING A
Contact the ap canon CLE/B?S?(OOT
mmd&cuer Does the porsgtam
Notal m;n-Vﬁndows applications work n
ina
multi-tasking environment
suchas \Mnd% 386 enhanced l YES
.
There is a conflict with
a TSR or device driver
being loaded in the boot
files. Add the items back
one at a ime uniil the
problem is found.

Windows Resource Kit

Windows Resource Kit Reference

“Tips for Running Non-Windows Applications” in Chapter 7................
“Troubleshooting for Non-Windows Applications” in Chapter 13
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Chart 5.6

Disabling Norton Desktop for Windows

The following are the

51?5 necessary to
isable Norton

Desktop for Windows.

For Norton Desktop to operate
correctly with Windows 3.1, 7/24 or
7125 are required. If the dates on the
files are earlier than 7/24, contact
Symantec for an update.

Open the SYSTEM.INI using a text
editor such as Windows NOTEPAD
or MS-DOS EDIT. Find the line under
the [boot] section:
SHELL=NDW.EXE

& comiedon 1ot 06 bagmring

a semic )at inni

of the line: *d
;SHELL=NDW.EXE

Now add the following line to the
[boot} section:

SHELL=PROGMAN.EXE

and save the SYSTEM.INI.
Restart Windows.

NOTE: Check the dates of the NDW files.

Windows Resource Kit Reference page
“Troubleshooting TSRs During Setup” in Chapter 13 ........c.ccccevveeereveverevenene. 400
“Troubleshooting TSR Compatibility Problems” in Chapter 13 ..................... 404
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Chart 5.7

Disabling PC-Tools Version 7

Windows Resource Kit

The following are the
steps necessary to
disable
PC T?OLS

Open the SYSTEM.INI using a text
editor such as Windows NOTEPAD
or MS-DOS EDIT. Find the lines under
the [boot] section:

MOUSE.DRV=C:\PCTOOLS\SYSTEM\COMMMOU.DRV
KEYBOARD.DRV=C:\PCTOOLS\SYSTEM\COMMKBD.DRV

Comment these lines out by placing
a semicolon ( ; ) at the beginning
of the line:

;MOUSE.DRV=C:\PCTOOLS\SYSTEM\COMMMOU DRV
;KEYBOARD.DRV=C:\PCTOOLS\SYSTEM\COMMKBD.DRV

Now add the following ines to the
[boot] section:

MOUSE.DRV=MOUSE DRV
KEYBOARD.DRV=KEYBOARD.DRV

NOTE: Make sure these two files
exist in your Windows SYSTEM
subdirectory. If not, see the NOTE
following this section.

Now, in the [386Enh] section of
the SYSTEM.INI, find the lines:

DEVICE=VDMAD.386
DEVICE=VFD.386

Comment these lines out. Add the
following lines to the [386Enh]
section:

DEVICE="VDMAD
DEVICE=*VFD

and save the SYSTEM.INI.

NOTE: The [Boot] section settings assume Windows has been set up to run
with the Microsoft Mouse and 101 or 102 keg keyboard. If a different
mouse or keyboard is in use, run Windows Setup from the command

prompt (outside of Windows) and reinstall the correct drivers.

l

Open the WIN.INI in a text editor and
Comment out the LOAD= and RUN= lines.

Save the WIN.INI.

Restart Windows.
Windows Resource Kit Reference page
“Troubleshooting TSRs During Setup” in Chapter 13 .........cccccovvevveverrnnnnes 400
“Troubleshooting TSR Compatibility Problems” in Chapter 13 ..................... 404
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Chart 5.8

Out-of-Memory Errors in Windows

“Insufficient Memory to Complete this Operation.”

Whenever this message is displayed, the first
si_?p isto s_avemyeou wiomﬁand "?:se al 3 't':eanct,xm\s
opening the application that ref
of D'Xerwy error. if 1& application opens, either the
system was low on , of the Windows

memory,
resources were too low for this application to open.
If this is a non-Windows application, make sure there
is sufficient conventional memory available for this
ication to run.
If the exror continues, follow the steps outined below.

Is this a Windows application?
— YES
Finished. The appiication may be in
the compressed format as
shipped on the Windows
“%?L‘?"“&"’“"n? YES Is this a Windows Ac i
YES Does it run from an ile from the origi s this a Windows Accessories
Windows diskettes. application (such as Write or
MS-DOS Prompt Paintbrush)?
Chart1.7:
gPAyglN(:“ FIIBES NO
es the application
NO start now? 1 NO
Does this application run Instal the application in NO
atthe comnanrr.'ldpronp YES. ‘ a new directory. Does the
outside of Windows? application run now?
Check the file properties
NO for this program. YES
Is this program being
This is an MS-DOS level error. run from a specific
Make sure there is sufficient PIF? Possible file corruption.
conventional memory for this Back up all data tiles
appiication to run. YES or NO for this application and
Contact the appiication or reinstall.
mmfawcuerﬁ or more
ormaton. Create a new PIF for this
program. Set KB Required
actr::’,rding to the app'!icaﬁon
Create a new PIF for this manufacturers specification. Contact the appiication
cation that starts an Set EMS and XMS settings manfactrer for more

MS-DOS session and then
loads the program in
Windows.
the PIF editor.
For Program Filename,
tn)e inthe ful path to _
COMMAND.COM. For optional
parameters, type in:
IC (full path to executable)

1o 0 Required, 0 Desired.
Clear the Close Window
on Exit box (This will allow
the viewing of any error
messages displayed by
this application).
Does the pro?ram un

1 YES or NO

Contact application manufacturer

for comrect PIF settings.

information.

Windows Resource Kit
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Chart 5.9 Cannot Run Windows in Standard Mode

Windows Resource Kit Reference

NO
y
-oubleshoo! In order to install, Windows 3.1
T';m m;;or is required to run in standard
received. mode. If Windows will not run
Apro oadi in standard nlrnnst\’: l::ter a
gram successful jon
boot ﬁles is b m a d\amngehaé oca,:redhon the
c onsiderations:
Wndows eplace the changes to the path; deletion
progran':oneau:m offmmyouwor'\g‘aws directory;
Open e CONFIGSYS reuntil he problem conventional memory.
in a text editor such mmft:dcuer ofclt'a”r 1
MS-DOS EDIT and maka program for further
sure the HIMEM.SYS information.
comnandvi“nrﬂs pu';nim Clean boots the computer.
to ows 3. ee
diectory. 15, he YES Charts 1 5A88:
correct version of CREATINGA
degg.SYS has bﬂeen CLEI‘;?JSlB(OOT
or overwritten. i . NO
Expand HIMEM.SYS off B o o 1 roares Does Windows run now?
of ﬂ‘g@gg Vgggm version 3.01 or higher.
Chart1.7:
EXPANDING No I vEs Edit the HIMEM.SYS command line
FILES inthe CONFIG.SYS on the boot
in order to load the correct A20 ha
aefer to Usm%eMvS-W[‘)é)S Uemq‘
Is the correct A20 anagers” in aws ser's
mn?fmer for handler loading NO Gude.
; ! for the computer is determined, edlt 1he CONFIG SYS
more information. being used? on the hard disk accordingly.
YES r | ves
Was a third-party device
Reinstal the device YES driver installed mgtlgrd \'l'ﬁndows
driver shipped with was i
Vﬁndowgp Does NO
Windows run now? NO
Was a mdrany software
Disable the Third Party YES installed after Windows
utiity. Refer to the |nsm tion? (Such as PCTools,
appropriate flowchart Norton Desktop, Adobe Type
or mar\:rﬂwacnr:r for Manager, efc.)
more information.
Does Windows run now? NO NO
YES YES Were any hardware peripherals
Remove the hardware.
l . | added to the computer after
Does Windows run now? Windows installaion?
Possible hardware confict. NO NO
Refer to manufacturer for
more information.
Possible file corruption.
Reinstal Windows.
See
Chart 1.6:
REINSTALLING
WINDOWS

“Troubleshooting Windows Running in Standard Mode” in Chapter 13

Windows Resource Kit
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Chart 5.10 Problems with Object Linking and Embedding
Embed a Paintbrush
drawing in Windows
Wite. Double-click
the embedded object
in Write. Does
Paintbrush start with
OLE is working correctly. "
AT R
information. OLECLIOLL
OLESVR.DLL
If either of these files is missing
orc t, OLE will not work.
The only solution is to expand these
files from the otigsig\al Windows disks.
Charte‘IJ:
EXPANDING
FILES
Windows Resource Kit Reference page
Chapter 11, “Compound Documents in Windows 3.17 ........cc.cooeveveerrrreennnee. 351
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Flowchart Series 6: Troubleshooting Multimedia Windows

Chart 6.1

Multimedia Drivers

Is the hardware installed
according to manufacturer's
Instructions?

Refer to documentation YES Are there possible
or hardware IRQ or address
manufacturer for conflicts?
proper setup information.
NO
YES ! R l
Correct conﬁctng hardware Finished. Are the Muttimedia Extensions
D(:»esse ok NO (Are ﬂ'lemmtlan:gdna icons
twork now? in the Control Panel
and Accessories Group?)
! NO
Is the correct driver
listed in the YES
Instaled Drivers box
e veret Senpliome
i MAIN Group and
choose
NO OPTIONS, ADD/REMOVE
WINDOWS COMPONENTS.
‘Add the a%propnate files to
Hi hight the con'ect
Click on the ADD button.
Is the driver listed as an —YES o dg
available driver? Restart Wi ndows.
NO |—
The ;355‘ egﬁver disk is l
ADD, Unisted or Updated Driver. dormehoud work lfnol,
Install the correct driver from the oxblef IRMQ e
OEM driver disk. or and/or address
Contact OEM if more conflicts. If none are found,
information is needed on contact hardware manufacturer.
OEM drivers.

Windows Resource Kit Reference

“Troubleshooting Multimedia” in Chapter 13

Windows Resource Kit



Flowchart Series 6: Troubleshooting Multimedia Windows

47

Chart 6.2

Media Player

Is the hardware installed
according to manufacturer’s
instructions?

Refer to documentation YES Are there possible
or hardware IRQ or Address
manufacturer for conflicts?
proper setup information.
NO
Finished. L :
Correct conficting hardware Avre the Mutimedia Extensions
settings. | _NO ¥eae
i f Are the Multimedia Icons
Does it work now? e e tonipor Pane
[_l& and Accessories Group?)
Y NO
Open Media Player.
Is the prog;:r drivy:rr YES g;:p vf\ﬁrgd;“o;se
needed to play this file
isted mderp%’éwca MN'&ggg and
OPTIONS, ADD/REMOVE
WINDOWS COMPONENTS.
NO Add the appropriate files to
Windows. Restart Windows.
sem?' Drivgri ggen a ﬁleasegect
Chart6.1: proper device, .
MULTIMEDIA and cick the PLAY button. Finished.
DRIVERS Does the file play?
NO
What type of
device zpbeing
played?
Wave (WAV) Audio: CD Audio: MIDI Se er: Video disk or
¢ Sex) See Seq:enc other devices:
Chart6.5: Chart 6.4: Chart6.3: Contact manufacturer.
SOUND MUSIC BOX MIDI MAPPER
Windows Resource Kit Reference page

“Troubleshooting Multimedia” in Chapter 13
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Chart 6.3 MIDI Mapper

Is the hardware instaled
according to manufacturer's
instructions?

Refer to documentation Are the Multimedia Extensions
or hardware YES installed?
manufacturer for (Are the muttimedia icons
proper setup information. in the Control Panel
and Accessories Group?)
{ no
Run Windows
— g
SC
WIDI dovics -0 exmlon daenm:c.lé‘ opnonsdfggasmovs
one
comected? can be connected. WINDOWS COMPONENTS.
Add the a?r:gxne files to
Windows. Windows.
YES
MIDI d NOE eral
evices have sevi
Open the Set the Keyboard different modes they can
MIDI Mapper. — HODE 118 bere —YES o utiize. MODE 1 is the most
e R o e,
i e , even if somi
the MIDf Mapper is played? distnw Please consult the
hardware documentation or
NO the manufacturer for information
YES on what MIDI Ma er files are
mcbded or available for your
IDI device.
Is the error message:
*“The MIDI device you NO Troubleshoot for NO
selected is not curently the error message
on your system. Do received.
wish to continue
Open MIDI Mapper and
select a different file. Does
this file play (is there sound)?
YES
The MIDI driver is YES
not installed.
See Chart 6.1:
MULTIMEDIA
DRIVERS, .
or contact the manufacturer. Finished

Windows Resource Kit Reference

“Troubleshooting Multimedia” in Chapter 13
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Chart 6.4 Music Box

Refer to documentation
hardware

or
manufacturer for
proper Setup information.

Is the hardware installed
according to manufacturer's
instructions?

1

Insert Audio CD.
&eﬂ Music Box
push the PLAY
button. Does Music
play?

NO

Go to File Manager.
Is there a drive icon
for the CD-ROM
player?

NO

Load
CD-ROM
Drivers.

Are the Multimedia Extensions
YES insta!ed?
(Are the Multimedia Icons
in the Control Panel
and Accessories Group?)
NO
Run Windows
. Setup from the
MAN Grawp and
choose
OPTIONS, ADD/REMOVE
WINDOWS COMPONENTS.
Add the a%propnate files to
Windows. Restart Windows.
Select the
YES. CD-ROM
drive. Are
there files
listed?
run | YES ‘
There should have This is a data CD.
been an efror Insert an Audio CD
message. Contact and try the PLAY
the manufacturer. button in the
Music Box again.

Windows Resource Kit Reference

“Troubleshooting Multimedia” in Chapter 13
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Chart 6.5 Sound

Is the hardware installed
according to manufacturer's
instructions?

Refer to documentation YES Are there possible
or hardware IRQ or address
manufacturer for conflicts?
proper setup information.
NO
i NO Are the Multimedia Extensions
Correct cosrgimc:ansg hardware ‘ o mmm '
p ¢ e ia Icons
Does it work now? " - in the Control Panel
and Accessories Group?)
{ YES ] b‘ o
Install the driver
Control Panel, Sound. R ind
fortheSound Card |0 |  Open Control Panel Sc Bun Windows
h Control tup
P: Drivers. selectable? MAIN Group and
. choose
OPTIONS, ADD/REMOVE
WINDOWS COMPONENTS.
Add the appropriate files to
Windows. Restart Windows.
Is the correct driver
isted in VES
Installed Drivers box
under Control Panel
Drivers?
NO
Highlight the correct
Ciick the ADD button. A
- Is the driver isted as an —YES ] driver g'\g select
avaitable driver? Restart Windows.
NO
The OEM driver disk is
needed. Select 1t should work. If not,
ADD, Unlisted or Updated Driver. double check the hardware

Install the correct driver from the for IRQ and/or address

OEM driver disk. conflicts. If none are found,
Contact OEM if more contact hardware manufacturer.
information is needed on
OEM drivers.

Windows Resource Kit Reference

“Troubleshooting Multimedia” in Chapter 13
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Chart 6.6 Sound Recorder
Is 'l? hardware ipstaled‘ YES
instuckons?
Refeno documentation YES Are there possible
IRQ or address
mamlacuer for conflicts?
proper setup information.
NO
Corect confiicting hardware 50 Arethe m;"w“
settings. ned(
p (Are the mutimedia icons
Does it work now? Finished. in the Control Panel
and Accessories Group?)
i YES ] NO
Install the driver Open Sound Recorder. Do you
for the Sound Card YES ive the error messa e Run Windows
h Control "No Recording or Playback Setup from the
, Drivers. are Present” MAIN qu, and
0PT10NS ADDIREMOVE
WINDOWS COMPONENTS.
Add the aﬁxopnate files to
Is the corect driver Windows. Restart Windows.
isted in the YES
Installed Drivers box
under Control Panel
Drivers?
NO
hiight the correct
Click the ADD button.
> Is the driver listed as an YES H?"V” and select
available driver? Restart Windows.
NO
The OEM driver diskis
needed. Select It should work. If not,
ADD, Uniisted or Updated Driver. double check the hardware
Install the correct driver from the for IRQ and/or address
OEM driver disk. conflicts. If none are found,
Contact OEM if more contact hardware manufacturer.
information is needed on
OEM drivers.
Windows Resource Kit Reference page
“Troubleshooting Multimedia” in Chapter 13 ..............ccocoevveeveereeerenenen. X7
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More About MS-DOS, Microsoft Windows, and Personal Computers

Print References:

Windows User’s Guide and the Getting Started booklet in your
Windows 3.1 package.

Microsoft MS-DOS 5.0 User’s Guide and Reference and the Getting
Started booklet in your MS-DOS 5.0 package.

Computer Dictionary. Microsoft Press, 1991.

Gookin, Dan. The Microsoft Guide to Managing Memory with DOS 5.
Microsoft Press, 1991.

Online References:

Windows 3.1 online help contains instructions and definitions of terms
related to the screen elements in Microsoft Windows. To get online help,
press F1 or choose a command from the Help menu in Program Manager or
File Manager.

Support Services and Training:

See the information in your Windows package about how to contact
Microsoft Product Support Services and how to use the Microsoft Forums
on CompuServe.

See Appendix A, “Windows Resource Directory,” in the Windows
Resource Kit for information about Microsoft University, the Microsoft
Authorized Training Centers, and other sources of information and
training.

Also, in Appendix A, “Windows Resource Directory,” there is an extensive list
of reference materials.
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Chapter

Related information

Windows 3.1 Installation

This chapter contains an overview of installation for Microsoft Windows 3.1,
plus a detailed technical discussion of the Windows Setup program. This
chapter concludes with details about setting up Windows 3.1 over a network
and creating a custom installation routine for automated Setup.

®  Windows User’s Guide: Part 1, “Windows Fundamentals,” and the
Getting Started booklet

®  Windows Resource Kit: Chapter 2, “Windows Setup Information Files”;
Chapter 4, “The Windows Initialization Files”; Chapter 13,
“Troubleshooting Windows 3.1”
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About Windows Setup

Windows Resource Kit

The Windows Setup program is on Disk #1 of the Microsoft Windows disk set.
The Setup program guides you through a straightforward series of steps, in two
basic stages:

1.

In the first stage of installation, called MS-DOS Mode Setup, Setup
evaluates the computer system and asks you to verify this information.
Then Setup copies the basic Windows files onto the system’s hard disk.

In the second stage of installation, called Windows Mode Setup, Setup
loads Windows and installs the remaining files, then prompts you to make
a series of choices about installing printer drivers and other applications.

New in Setup for Windows 3.1

Look for these new features in Windows Setup:

Setup warns you about the presence of any incompatible drivers known to
be incompatible with either Setup or Windows. Setup looks for earlier
versions of Windows 3.x and various drivers to update driver files. For
details about related changes in SYSTEM.INI and WIN.INI, see Chapter 4,
“The Windows Initialization Files.”

Whether you choose Express Setup or Custom Setup, Setup detects the
machine for installation, so you seldom have to choose from the list of
specific machines and devices. For details about the machines and drivers
that Setup detects, see the entries for the [display], [keyboard.types],
[pointing.device], and [machine] sections in SETUP.INF, as described in
Chapter 2, “The Windows Setup Information Files.”

Setup automatically creates a Startup Group in Program Manager,
containing all the applications you want to start each time Windows runs.

You can automate Windows installation by creating a script. For details,
see “Using Automated Setup” later in this chapter.

Note  In this manual, WINDOWS directory refers to the directory where you
choose to install Windows, and SYSTEM subdirectory refers to the subdirectory
where the Windows system files are stored.
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Running Setup

»
Windows
Setup

You can run Windows Setup in two ways, for two different purposes:

Type setup at the command prompt to install and configure Microsoft
Windows from floppy disks or from a network drive. Do this to upgrade
your Windows installation or to install Windows for the first time on
your system.

Run Setup from Program Manager after Windows is installed. Do this to
change your system configuration or to add or delete files.

Follow these basic steps to install Windows 3.1 from the installation disks.

To install Windows 3.1 from the disk drive:

1.

Insert the Windows 3.1 disk #1 into a floppy drive, and change to the drive
letter of the floppy drive.

For example, to switch to the A drive, at the command prompt type A: and
press ENTER.

At the command prompt, type setup and press ENTER.

You can include any switches with the setup command, as described in
“Choosing Setup Options” later in this chapter.

Follow the instructions on your screen.

If you have questions about any procedures or options, press F1 to get
online help.

Important Do not use the MS-DOS copy command to copy the Windows files
from the Setup disks. These files are compressed and cannot be used unless you
run the Setup program. Setup renames the compressed files during installation,
so if you have files on your system that end with an underscore (), that file is
compressed and has not been installed properly.

For details about installing Windows over a network, see “Setting Up Windows
for a Network™ later in this chapter.
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Choosing Setup Options

You can include various switches when you type setup at the command prompt,
as described in the following table.

Switch Purpose
A Ignores automatic hardware detection. The user will have to check settings and
possibly make corrections on the System Information screen during Setup.
m Sets up a shared copy of Windows from a network server. For details, see
. “Setting Up Windows for a Network” later in this chapter.
ﬁ /a Begins Administrative Setup, by expanding and copying all files from the

Windows installation disks onto a network server, and also marking the files as
read-only. For details, see “Setting Up Windows for a Network” later in this

chapter.

/b Sets up Windows with monochrome display attributes.

It ~ Searches the drive for incompatible software that should not run at the same time
as Setup or Windows 3.1. (For maintenance only.)

/filename Runs Batch Mode Setup to install Windows with little or no user interaction.

The filename is the name of the system settings file that contains information
about the user’s configuration. Include the path if filename is not in the directory
that contains the Windows Setup files. For details, see “Using Automated

Setup” later in this chapter.

loifilename Specifies the SETUP.INF file, including the path if necessary.

/ssfilename Specifies the SETUP.INF file, including a path for the Windows installation
disks.

Tip To see a list of the switches available for Windows Setup, at the
command prompt type setup /? and press ENTER.

You can customize the installation procedure for Windows using the
command-line switches. You can also customize the Windows information

(INF) files and the initialization (.INI) files to install a custom version of
Windows at your site.
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The following decision tree will help you decide how you might want to
customize Windows for installation at your site.

Windows Custom Installation Decision Tree for a Single System

You want to customize how Windows is installed:
—> Choose Custom Setup at the first Setup prompt.

You want to customize how Windows works after installation:
—> Use Control Panel, Program Manager, and Windows Setup,
as described in Chapter 15 in the Windows User's Guide.

Windows Custom Installation Decision Tree for Multiple Systems

You want to set up Windows on a network:

—> Use setup /a to copy files to the network server, then use
setup /n to install a shared copy of Windows on the workstations.
See “Setting Up Windows for a Network™ later in this chapter.

You want to automate installation for multiple users:
—> Create custom system settings files and use setup /h.
See “Using Automated Setup” later in this chapter.

You want custom choices available in the System Information screen:
— Edit device entries in SETUP.INF for hardware,

and edit printer entries in CONTROL.INF. See “Removing

Hardware Devices from Lists in Setup” in Chapter 2.

You want to customize the applications installed with Windows:
— Install custom applications, as described in “Modifying .INF
Files to Install Custom Applications” in Chapter 2.

—> Customize the Windows applications installed, as described in
“Modifying .INF Files to Install Custom Windows” in-Chapter 2.

—> Install custom PIFs during installation, as described in “Adding
Custom PIF Information in APPS.INF” in Chapter 2.

You want to customize Program Manager for multiple systems:

—> Restrict user capabilities or set up shared Program Manager
groups as described in “Other Windows Initialization Files”
in Chapter 4

You want a custom Windows startup environment for multiple

systems:

—> Edit WIN.SRC and SYSTEM.SRC before installing Windows,
as described in “Editing the .INI Source Files” in Chapter 4.
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Choosing Express Setup vs. Custom Setup

At the beginning of Setup, you are prompted to choose Express Setup or
Custom Setup. Choose Express Setup for most standard installations. You
only have to provide information about the printers and port connections for
your system.,

Choose Custom Setup for precise control over how Windows is set up. Setup
asks you to verify information detected about the hardware and software in your
system, such as:

® The directory where you want the Windows files installed.

e The computer system hardware, including the monitor, mouse, and
keyboard. Windows Setup detects most kinds of hardware, but with Custom
Setup, you can make more detailed choices about your system
configuration.

® The preferred language (you can run Windows in several languages,
including French, German, and Spanish).

® The network, if any.

® The printers and printer ports for the computer system.

e The other applications you want to run with Windows.

® The Windows applications and supporting files that you want to install.

® The specific Windows components you want to install.

Windows Setup: A Technical Discussion

Windows Resource Kit

This section is a step-by-step examination of how the Windows Setup program
installs Windows. This information will help you to diagnose and solve
problems with Windows installation, and will also help you to make custom
modifications. For additional up-to-date information, be sure to review the
README file in the WINDOWS directory.

During the installation procedure (if you choose Custom Setup), Setup asks you
to confirm that the hardware settings are correct or modify the settings if
necessary. At a more technical level, Setup continually checks the system along
the way to make sure it can complete the installation procedure, and performs
several automatic steps to upgrade from a previous version of Windows that
may be installed on your system. Setup also installs printer drivers, applications
in Program Manager groups, and third-party drivers, and it performs various
maintenance functions.
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The Setup program has two parts: MS-DOS Mode Setup and Windows Mode
Setup.

About the Windows Operating Modes

Flowchart 1.1 Windows can run in two different operating modes: standard mode and 386
System Requirements | enhanced mode. For both of these operating modes, the processor runs in
protected mode. When you type win at the command prompt, Windows

automatically runs in the appropriate mode, depending on the
computerhardware and the amount of memory the system has:

e Standard mode requires a PC with an 80286 processor (or higher) and
256K of free conventional memory and 192K of free extended memory.
This mode provides access to extended memory using application swap
files. Windows does not use virtual memory. Non-Windows applications
run in full screen.

If you have an 80386 or higher processor, you can force Windows to run in
standard mode by typing win /s at the command prompt.

® 386 enhanced mode requires a PC with an 80386 processor (or higher)
and 2 megabytes or more of memory (256K of free conventional memory
and 1024K extended memory).

Windows 386 enhanced mode provides access to the virtual memory
capability of the 80386 processor, so that Windows applications can use
more memory than is physically available. Windows 386 enhanced mode
also allows multitasking of non-Windows applications and allows you to
have more control over those applications. For example, you can run a
non-Windows application in a window.

For technical details about the Windows operating modes, see Chapter 5,
“Windows 3.1 and Memory Management.”

MS-DOS Mode Setup
In the MS-DOS Mode part of Setup, the Setup program:
® Confirms the directory where the Windows files will be stored.

® Identifies the type of hardware installed in the system.
e Installs the Windows files required for Windows Mode Setup.

Note  Throughout the Setup procedure, Setup checks that the files it copies
are newer than any previous versions on the system. Setup will not copy the
version of a file on the installation disks over a newer version of a file that’s
already on your system.
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Getting Ready for MS-DOS Mode Installation

MS-DOS Mode Setup begins by drawing the Setup welcome screen, then saves
for later use any command-line parameters (such as /n), the type of processor,
and the free memory available. Setup also checks to see if it can read the
SETUP.INF file and that the file is not corrupted, and it checks whether the MS-
DOS version is greater than or equal to MS-DOS 3.10. If either the MS-DOS
version check or the SETUP.INF check fails, Setup displays a message box
explaining the failure, and then exits to MS-DOS.

If the MS-DOS version and the SETUP.INF are okay, Setup checks the path for
a previous version of Windows. If it cannot find Windows on the path, Setup
searches every local fixed disk for Windows, If Setup finds that the same
version of Windows 3.1 has already been installed on the system, Setup
switches to Maintenance Mode and performs updates of the system drivers.

If the same version of Windows is not found, Setup checks that at least 376K of
conventional memory is available. If the required memory is not free, Setup
fails. If the memory is free, then Setup begins installation.

Setting the Windows Directory
and Updating the Version

For Express Setup, if no previous version of Windows is found on the local
drives, Setup creates the default directory listed in SETUP.INF (the defdir=
entry in [data]) and begins installation.

For Custom Setup, Setup displays a prompt showing the suggested directory to
install Windows (usually either C:\WINDOWS or the directory containing the
previous version of Windows). If you modify the directory for installing
Windows, Setup checks to make sure that the path is valid and that you’re not
installing Windows in the same directory as the source files. If you try to do
this, a warning prompts you to modify the directory path.

If Windows 3.0 is in the destination directory, Setup asks if you want to
upgrade the earlier Windows installation or enter a different destination
directory.
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If you answer Yes to upgrade an earlier version of Windows, Setup performs
this version update:

® The files listed in the [win.copy], [win.copy.net], or [win.copy.win386]
sections and the [update.files] sections of SETUP.INF are copied to the
appropriate directories.

o Files listed in the [delFiles] section of SETUP.INF are deleted.

® Various entries in WIN.INI and SYSTEM.INI are replaced, based on entries
in the [ini.upd.31] section of SETUP.INF.

® Program Manager groups are redefined based on entries in the
[new.groups] section of SETUP.INF.

e The old WINVER.EXE file is deleted and replaced with the current version.

® The closing screen is displayed, asking you to reboot Windows or return to
MS-DOS. (If you are installing from a network, Setup will only return to
MS-DOS, not reboot.)

If you specify another directory, Setup continues installing Windows 3.1 as
though it were a first-time installation.

Identifying Hardware

If you run Setup with the /i switch (setup /i), then Setup displays the System
Configuration screen so that you can choose the machine type, display, mouse
driver, and network used in your system. For details about making choices in
this screen, press F1 during Setup, or see the Getting Started booklet.

If Setup is not performing an update and if you did not use the setup /i switch,
then Setup performs Auto-detection to identify the specific type of machine,
display, keyboard, mouse, and network devices. After the detection routines,
Setup checks the type of display against the type of processor to make sure the
display type is supported for running Windows 386 enhanced mode. (For
example, EGABW and EGAMONO are not supported in 386 enhanced mode.)

After the detection routines are completed, Custom Setup displays the
configuration information so you can modify the settings if necessary. For
example, you might want to specify a display type that requires an OEM-
supplied disk with the necessary drivers.
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Figure 1.1
System Configuration

screen for
Windows Setup
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Windows Setup

If your computer or network appears on the Hardware Compatibility List with
an asterisk next to it, press F1 before continuing.

System Information

Computer: MS-DOS System

Display: Super VGA (800x600,16 colors)

Mouse: Microsoft, or IBM PS/2

Keyboard: Enhanced 101 or 102 key US and Non US keyboards
Keyboard Layout: US

Language: English: (American)

Codepage: English (437)

Network: No Network Installed

Complete Changes: Accept the configuration shown above.

To change a system setting, press the UP or DOWN ARROW key to move the
highlight to the setting you want to change. Then press ENTER to see
alternatives for that item. When you have finished changing your settings,
select the "Complete Changes™ option to quit Setup.

ENTER=Continue Fl=Help F3=Exit

Setup also searches for TSRs and drivers that are known to interfere with
installation. Where possible, Setup automatically removes these drivers. You
may see a warning at this point that you must uninstall incompatible drivers or
TSRs for Setup to proceed. Setup also checks for disk compression software
such as Stacker. For more information, see “Troubleshooting TSRs During
Setup” in Chapter 13, “Troubleshooting Windows 3.1.”

When you confirm the system configuration settings, Setup copies the
appropriate files required to start Windows in standard mode and prepares a
minimum SYSTEM.INI file to start Windows Mode Setup. If you are installing
Windows on a local drive, Setup copies SETUP.EXE to the WINDOWS directory
and SETUP.INF to the Windows SYSTEM subdirectory. Next, it copies files
listed in the [winexec], [windows], and [windows.system] sections of
SETUP.INF plus the appropriate Windows logo code and the logo data files.
Then Setup renames the SYSTEM.SRC file as SYSTEM.INL

Modifying SYSTEM.INI to Support Your Hardware

To prepare for Windows Mode Setup, two sections in the SYSTEM.INI file are
modified to support the hardware configuration:

® The [boot] section of SYSTEM.INI is modified to update the following
entries: system.drv=, display.drv=, keyboard.drv=, mouse.drv=,
fonts.fon=, oemfonts.fon=, sound.drv=, comm.drv=, fixedfon.fon=,
language.dll=, and network.drv=.
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® The [keyboard] section of SYSTEM.INI is modified, updating the
following entries: keyboard.dll=, oemansi.bin=, type=, and subtype=.
For most U.S. installations, the type= entry is the only entry that is
modified.

The shell= entry in the [boot] section of SYSTEM.INI becomes shell=setup
(which is specified in the [shell] section of SETUP.INF). The [boot.description]
section of SYSTEM.INI is filled with the text strings used by Setup to show the
current configuration in a format that can be understood by nontechnical
Windows users.

The files listed in the [boot] section of SYSTEM.INI are now copied to the
Windows SYSTEM subdirectory. The names of the actual drivers will depend
on the machine configuration. Usually, the following files are copied:
SYSTEM.DRV, DISPLAY.DRV, KEYBOARD.DRV, MOUSE.DRV, FONTS.FON,
OEMFONTS.FON, SOUND.DRV, COMM.DRV, and FIXEDFON.FON.

After these system files are copied, the KEYBOARD.DLL file and the
OEMANSI.BIN file (if necessary) are copied to the Windows SYSTEM
subdirectory.

MS-DOS Mode Setup next modifies SYSTEM.INI for settings to complete
installation. The 286grabber= entry in the [boot] section is modified first, and
if the system configuration will support 386 enhanced mode, the 386grabber=
entry is modified. For 80386 and higher processors, entries are placed in the
[386enh] section of SYSTEM.INI to support the virtual display device, EBIOS,
and any machine-specific settings such as emmexclude= values.

Last Steps for MS-DOS Mode Setup

Before Windows runs, Setup builds WIN.COM in the WINDOWS directory by
joining the WIN.CNF file with the correct logo code and logo data files from the
Windows installation disks.

The last step before starting the Windows Mode part of Setup is to build the
command line to pass to Setup. (The command-line parameters are switches
following an executable name that tell a program to execute in a specific way.)
First, the name of the application to execute (win.com) is read from the
startup= entry in the [data] section of SETUP.INF.

Next, Setup reads the default command line from the execemd= entry in the

[winexec] section of SETUP.INF, which specifies the Windows kernel to use for
Windows Mode Setup.
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Flowchart 1.2

Finally, Setup calls the MS-DOS exec command to start WIN.COM using the
Setup command-line parameters. At the completion of MS-DOS Mode Setup,
WIN.COM loads, first displaying the logo screen and determining whether
Windows can run in standard mode to complete Setup. If HIMEM.SYS is
present and there is at least 256K of conventional memory and 192K of
extended memory, Windows starts in standard mode. If HIMEM.SYS is not
present, then XMSMMGR EXE is also executed, to serve as the extended
memory manager for Setup.

If MS-DOS Mode Setup fails, or if Windows Mode Setup hangs, Setup probably

Windows Hangs failed to detect the correct hardware on your system (or you provided Windows
During Setup with incorrect hardware settings). For more information about Setup failure, see
Chapter 13, “Troubleshooting Windows 3.1.”
Windows Mode Setup

Windows Resource Kit

When MS-DOS Mode Setup starts Windows, all of the essential Windows files
are loaded, including the core executable files (KRNL286.EXE or KRNL386.EXE,
User, and GDI), dynamic-link libraries, the drivers, and the fonts. The
Windows background color is drawn on the screen, followed by the hourglass
mouse cursor (if a mouse or pointing device is present), and finally by the
Windows Setup screen. During Windows Mode Setup, Windows automatically
runs in standard mode.

Getting Ready for Windows Mode Installation

While Windows is starting for the first time, Setup is loading SETUP.INF into
memory and searching for the [blowaway] section. It trims down the file at that
section, discarding unnecessary sections to minimize the memory overhead for
the file. For more information on [blowaway], see Chapter 2, “The Windows
Setup Information Files.”

Setup then checks the shell= entry in the [boot] section of SYSTEM.INI to make
sure that it is the Windows boot shell. If Setup is not the boot shell, then Setup
performs a series of maintenance tasks and prompts you to change the system
settings. If Setup is the boot shell, then it gets the path of the WINDOWS
directory, reads the command-line parameters from MS-DOS Mode Setup, and
sets flags for later use.

After the Windows Setup screen is drawn and if your system has a mouse,
you can choose to run a tutorial to practice using a mouse in Windows and to
identify key elements of a window.
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Figure 1.2

Add/Remove
dialog box
for Windows Setup

This dialog box does
not appear if you use
setup /n for installation

Next, Setup prompts you for a user name and company name, which is the
identifying name that will appear with the registration serial number in the
About Program Manager dialog box. If you have previously installed Windows
using the same disks, a reminder appears instead of the registration dialog box.

Completing Custom Application Installation

During Custom Setup, the Add/Remove Files dialog box is displayed at this
point, asking if Setup should install printers and optional applications, and if
you want to create a swap file. Setup saves the response to these options for
later use. In Windows 3.1, the dialog box shows the total amount of disk space
required for each option and allows you to further customize each choice.

i
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The following optional groups of files {components) are

installed on your system.
R, clear its
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To a comp

To install a component, check its checkbox.
To remove or install specific files within a

choose Files... for that component.

Add/Remove
Component Bytes Used Individual Files...
Bl Readme Files 203,264
& Accessories 1.075.645 [Fites... ]
Games 239.207 [Files... ]
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Disk Space Curnrently Used by Components:

Additional Space Needed by Cunrent Selection:

Total Available Disk Space:

1.917.849 Bytes

§5.719,936 Bytes

0 Bytes

Setup now uses information from the “copy files” sections of SETUP.INF to
copy the Windows files and applications to the hard disk. These sections in
SETUP.INF list the files to be copied, depending on the system:

® [win.copy], if the system has an 80286 processor
® [win.copy.net], if installing from a network drive
® [win.copy.win386], if the system has an 80386 processor
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Updating the System Files

Setup updates the system files at this point. Depending on settings in
SETUP.INF, Setup will:

®  Copy the virtual mouse drivers and update the virtual mouse driver entry in
the [386enh] section of SYSTEM.INI.

®  Copy the virtual network drivers and the related help files, plus any
optional network files.

e Update system support sections of the WIN.INI and SYSTEM.INI files.

e Copy the virtual display device files, if required, along with the matching
application fonts (such as EGA80WOA FON), and modify SYSTEM.INI, if
necessary. For more information see “Display Driver Sections” in
Chapter 2, “The Windows Setup Information Files.”

Setup also copies the TrueType fonts and other screen fonts, matching the
resolution of the display driver with those of a given font set. The desired font
sets are copied to the Windows SYSTEM subdirectory, and the WIN.INI font
entries are updated, if necessary. For details, see “Fonts Files” in Chapter 3,
“The Windows Files.” When all other files are copied, Setup installs the
specified applications and printers.

After completing these steps, Setup modifies the shell= entry in the [boot]
section of SYSTEM.INI, changing it from setup to progman (the Windows
Program Manager). Then Setup starts Program Manager and sends DDE
messages to it to create groups and install group items as defined in the
[progman.groups] and [new.groups] sections of SETUP.INF.

Checking for SMARTDrive and Incompatible Drivers

Setup searches CONFIG.SYS and removes any incompatible drivers and adds or
updates entries for drivers such as HIMEM.SYS to load the desired drivers.

If SMARTDrive is not installed in the system, and the system has at least 512K
of extended memory, Setup installs SMARTDRV.EXE in the AUTOEXEC.BAT
file. If your system requires double buffering, then Setup also installs
SMARTDRV.EXE in your CONFIG.SYS file. If RAMDRIVE.SYS is installed in
CONFIG.SYS, Setup will update it; but Setup will not install RAMDrive if it
isn’t already installed.
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Setup also checks the list of incompatible drivers in SETUP.INF. If any of these
incompatible drivers are listed in CONFIG.SYS or if the MS-DOS append,
subst, or join commands are in AUTOEXEC.BAT, Setup displays a message box
explaining that incompatible drivers or commands have been found. Also,
Setup checks the files= entry in CONFIG.SYS to make sure that the number of
file handles is at least 30.

After these modifications, Custom Setup displays a dialog box, asking if the
changes to CONFIG.SYS and AUTOEXEC.BAT should be made automatically or
if you want to review and edit the file. Depending on your response, Setup takes
the appropriate action and automatically saves the previous versions in backup
files. For Express Setup, the changes are always made automatically.

Updating from Earlier Version of Windows

For updating from Windows 3.0, Setup makes changes to WIN.INI and
SYSTEM.INI based on entries in [ini.upd.31] and other sections of SETUP.INF.
For more information, see “Miscellaneous Sections” in Chapter 2, “The
Windows Setup Information Files.”

Completing Setup

To complete the installation of the Windows files, Setup renames WINVER to
WINVER.EXE. Windows is now installed on your system.

Setup displays a final message, asking you to reboot Windows or to return to

MS-DOS so that all changes can take effect. If you are installing Windows from
a network, Setup always returns to MS-DOS rather than rebooting Windows.

Setting Up Windows for a Network

The rest of this chapter describes how to place Windows files on a network
server, how to set up workstations to access a shared copy of Windows, and
how to use the Automated Setup option to efficiently set up Windows on
multiple computers.

If you want to set up Windows over a network, set up shared copies of
Windows, or you are setting up multiple workstations, read these sections.

Note  If you want to use the Windows Setup disks to set up Windows on a
single workstation’s hard disk, you do not need to read these sections.
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General Guidelines
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You have many options for setting up Windows over a network, depending on
your environment:

Do you want to set up a separate copy of Windows on each workstation?
(This requires 8 to 10.5 MB on each hard disk.) Or do you want users to
share most of the Windows files on a network server? (This requires

16 MB on shared network server disk and 300K on each workstation hard
disk.)

Do you want to run Setup for each workstation from the Windows setup
disks or from a network server?

How interactive do you want the setup process to be? Do you want the user
to configure options, or do you want to automate the process so that all
options are predetermined?

Do you want to set up a customized version of Windows? You can first
copy Windows files to the network, then make modifications described in
Chapter 2, and finally set up Windows for users’ workstations. For details,
see “Modifying .INF Files for Custom Installations” in Chapter 2, “The
Windows Setup Information Files.”

Note  You must have a license to use Microsoft Windows on more than
one machine.

After deciding the answers to the questions above, you can decide which Setup
options to use:

setup /a (Windows Administrative Setup) copies the Windows files to a
network server so that users can run the Setup program from the network.
(This option replaces EXPALL.BAT that was used in Windows 3.0.)

setup /n (Windows Network Setup) sets up a workstation to run a shared
copy of Windows. Only a few Windows files are copied to the workstation’s
hard disk (or the user’s personal network directory) so that the user can
customize the Windows environment.

setup /h (Windows Automated Setup) uses an automated Setup routine for
easy installation. For more information, see “Using Automated Setup”
later in this chapter.

‘The rest of this section describes Administrative Setup and Network Setup. The

next section in this chapter describes Automated Setup.




Chapter 1 Windows 3.1 Installation 73

Placing Windows Files on a Network Server: Setup /a

You can use setup /a (the Windows Administrative Setup option) to place
Windows files on a network server. The administrative option does not set up a
usable copy of Windows, but simply transfers the files from the Windows Setup
disks to a network drive. The files are automatically expanded, renamed, and
marked as read-only when they are copied to the network drive. The shared
Windows files must be marked as read-only (even on a read-only network
drive) so that they can be used by more than one user or application at a time.

Important Before you run the Setup program, turn off any network
messaging services or TSRs that allow the network or another user to send

a message to your screen. These popup programs can cause Windows Setup to
fail if a message is received while Windows is being installed.

To place Windows files on a network server:

1. From your workstation, connect to the network drive where you want to
copy the Windows files. Ensure that you have write access in that directory.

2. Insert the Windows 3.1 disk #1 into a floppy drive, and change to the drive
letter of the floppy drive.

3. At the command prompt, type setup /a and press ENTER.
4. Follow the instructions on your screen.

You are prompted to specify the network drive and directory you want the
Windows files copied to (for example, W:\WINSHARE). You’re also
prompted to specify group registration information (group name and
company name), which is stored and used when individual workstations
are set up.

5. If your network requires it, make sure that all of the Windows files in this
directory are marked as shareable. For more information, see your network
documentation.

If you want to copy Windows files to other shared network servers in your
organization, run setup /a from the shared directory you just copied Windows
files to. This will copy files and mark them as read-only in the new directory.
You’ll be prompted for the company name and group name again, allowing you
to specify a different company or group name for each shared WINDOWS
directory in your organization.

Note Do not use the MS-DOS copy *.* command at the command prompt to
copy Windows files to another network server, and do not delete the 8-byte files
named disk1, disk2, disk3, and so forth, from the shared network directory.
These files are required to run setup /a from the network.
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After you place the Windows files on a network server, users can connect to
this server and run setup /n to set up Windows for their workstations.

Before you instruct users to set up Windows, decide whether you want them to
share Windows files on the network server or copy all Windows files to their
workstations, and whether you want them to use Automated Setup. You may
also want to customize Setup to add custom Program Manager groups and
applications to the users’ Windows environment. Or you might customize
Setup to modify the Program Manager capabilities available to users. For more
information, see “PROGMAN.INI: The Program Manager Initialization File” in
Chapter 4, “The Windows Initialization Files.”

Setting Up a Shared Copy of Windows: Setup /n

Flowchart 1.3
Setup /n Fails
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Users can set up their workstations to access a shared copy of Windows by
running setup /n (the Network Setup option). Setup /n copies some of the
Windows files to the user’s personal WINDOWS directory. The user can
customize Windows according to personal preferences while still sharing most
of the Windows files with other users.

To set up a shared copy of Windows on a workstation:

1. From the workstation, connect to the network drive that contains the
Windows files.

2. Change to the directory where the Windows files are located.
Type setup /n at the command prompt and press ENTER.
4. Follow the instructions on the screen.

You are prompted for the directory where you want to place the user
files. This directory can either be on the local hard disk (for example,
C:\WINDOWS) or on a private network directory (for example,
U:\USERNAME). Specify a private directory on a network server if
you are setting up a diskless workstation.

Setup copies only the files that are relevant to the user’s system and desktop
preferences—for example, the group and initialization files (.GRP and .INI
files). All other Windows files are found in the shared network directory. Setup
adds both the private WINDOWS directory and the shared network directory to
the path in the user’s AUTOEXEC.BAT file.
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Note  You cannot run setup /n from the installation disks. You can modify
Setup so that it always sets up a shared copy of Windows on a workstation, even
if a user specifies a different Setup option. To do this, specify netsetup=true in
the [data] section of SETUP.INF. For more information, see “Forcing the
Network Setup Option” in Chapter 2, “The Windows Setup Information

Files.” There are no custom options available to the user when you force
Network Setup in this way.

Using Automated Setup: Setup /h

o

The Windows Automated Setup option (also called Batch Mode Setup) uses
information defined in a system settings file to install Windows quickly and
easily, with little or no user interaction. Automated Setup is useful if you have
to set up many workstations, or if you want users to be able to set up on their
own workstations without having to make any system configuration choices
such as hardware components and printers, or choices about which optional
Windows components to install.

Automated Setup can be used for setting up a shared copy of Windows or a
nonshared copy, and you can use it if you are setting up Windows from a
network drive or from the Windows Setup disks.

Note  Before you run the Setup program, turn off any network messaging
services or TSRs that allow the network or another user to send a message to
your screen. These popup programs can cause Windows Setup to fail ifa
message is received while Windows is being installed.

To use the Automated Setup option:

1. Create a system settings file for each workstation configuration and place
the system settings files in a directory where users have rights to open and
read files, or copy it to the workstation disk.

For details, see the following section, “Creating the System Settings File.”

2. From the workstation, cither you or a user can set up Windows by using the
Automated Setup option. If you are setting up Windows from a network,
connect to the network drive and change to the directory where the
Windows Setup files are located. If you are setting up Windows from the
Windows Setup disks, change to the letter of the floppy drive.
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3. Ifyou want to run a shared copy of Windows from the network, type
setup /h:/drive:\path]filename /n

- If you want to run a nonshared copy of Windows from a local drive or a
network drive, type setup /h:/drive:\path]filename

The filename is the name of the system settings file that contains details
about the system configuration. Include a path if the system settings file is
not in the directory from which you are setting up Windows.

For example, you might create a system settings file named SETUPVGA.SHH in
the same directory as the Setup program. To set up a complete copy of
Windows on the workstation, at the command prompt type setup
/h:setupvga.shh and press ENTER.

If you want to run a shared copy of Windows from the network, using this same
example, connect to the network drive and directory where the Windows Setup
files are located. At the command prompt, type setup /h:setupvga.shh /n and
press ENTER.

Creating the System Settings File

Windows Resource Kit

Windows comes with a system settings template file called SETUP.SHH, which
you can copy or modify to create a custom system settings file. The SETUP.SHH
file is located on Microsoft Windows 3.1 disk #1 and is copied to the shared
Windows directory when you use setup /a. You can modify this file with any
text editor that can save unformatted text (ASCII) files.

Note  When you create the .SHH file, use only ANSI characters. The .SHH
file will be interpreted as containing characters from the ANSI character set,
not from the code page character set currently installed on your system.
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The system settings file is summarized in the following table.

Section Purpose

[sysinfo] Species whether System Configuration screen will appear during Setup.

[configuration] Specifies the various devices on the user’s system.

[windir] Specifies where to put Windows files.

[userinfo] Specifies the user and company name.

[dontinstall] Specifies components that should not be installed.

[options] Specifies various Setup options sucn as viewing README files, setting up
existing applications, and starting the Windows tutorial.

[printers] Specifies printers to set up.

[endinstall] Specifies whether Setup modifies the CONFIG.SYS and AUTOEXEC.BAT files

and whether the system is rebooted after Windows is installed.

The entries for these sections are described later in this section. Many of the
entries require values from the Windows SETUP.INF, CONTROL.INF, and
WIN.INI files. When you use setup /a to place Windows files on a network
server, these files are copied to the shared WINDOWS directory. The master
WINL.INI and SYSTEM.INI files are called WIN.SRC and SYSTEM.SRC in this
directory. You can also find SETUP.INF on Microsoft Windows 3.1 disk #1.
You can print or view all of these text files with any text editor.

For details about specific items in SETUP.INF, see the related entries in
Chapter 2, “The Windows Setup Information Files.” For details about specific
items in WIN.SRC and SYSTEM.SRC, see the related entries in Chapter 4, “The
Windows Initialization Files.”

[sysinfo]

This section specifies whether the System Information screen is displayed
during MS-DOS Mode Setup, so that the user can confirm or change the
settings before continuing with Setup. Specify showsysinfo=yes to display the
screen, or showsysinfo=no if you don’t want to display the screen. (The default
is no.)

For details about the System Information screen, see “MS-DOS Mode Setup”
earlier in this chapter.
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[configuration]

This section specifies the various devices on the user’s system. If an entry for
[configuration] is not included in the system settings file, the detected or
default device will be used.

If you are updating Windows, Setup ignores some of these entries and uses the
devices that are already installed. If you want to force the update and override
the installed device, precede the machine=, display=, mouse=, and network=
values with an exclamation point (!), for example, display=!vga. Any
keyboard=, language=, or kblayout= values specified will automatically
override the installed device.

Use To

machine= Specify the type of machine, using a profile string from the [machine] section of
SETUP.INF. Example: machine=ibm_compatible.

display= Specify the type of display, using a profile string from the [display] section of
SETUP.INF. Example: display=vga.

mouse= Specify the type of pointing device, using a profile string from the

[pointing.device] section of SETUP.INF. Example: mouse=ps2mouse.

network= Specify the type of network and the version number, using a profile string from
the [network] section of SETUP.INF to specify the network. Example:
network=lanman sets up the detected version of Microsoft LAN Manager.

If there is a [network_version) section in SETUP.INF, for example
[lanman.versions], then use a number from that section to specify the version of
network you want to set up. Separate the version number from the network type
with a slash (/). Example: network=lanman/01020000 sets up Microsoft LAN
Manager version 2.0 Enhanced.

keyboard= Specify the type of keyboard, using a profile string from the [keyboard.types]
section of SETUP.INF. Example: keyboard=t4sOenha.

language= Specify the language, using a profile string from the [language] section of
SETUP.INF. Example: language=enu.

kblayout= Specify the keyboard layout, using a profile string from the [keyboard.tables]

section of SETUP.INF. Example: kblayout=nodll.

[windir]

This section specifies where to put the user’s Windows files. If Windows is
already installed in the specified directory, Setup updates it. If you do not
specify a directory or if the specified directory is not valid, a dialog box appears
during Setup, asking for the directory in which to set up Windows.

For example, if you want to install Windows in the WINDOWS directory on
drive C, specify c:\windows in this section. This setting overrides the value of
defdir= in the [data] section of SETUP.INF.
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[userinfo]

This section specifies the user and company name. The first line specifies the
user name. This line is required unless you are setting up a shared copy of
Windows (setup /n). The second line specifies the company name, and is
optional. Both names can be up to 30 characters long and must be enclosed in
double quotation marks (" ") if they include blank spaces. For example:

"John Smith"
"My Company”

If you do not specify a user name, a dialog box appears during Setup to ask for
the name.

If you use setup /n to set up a shared copy of Windows, the [userinfo] section is
ignored because the information was supplied when you used setup /a to copy
Windows files to the server.

[dontinstall]

This section specifies optional Windows components that you do not want to set
up. If this section is not present or is empty, all optional components are set up.
You can choose not to install the components listed in the following table.

Specify If you do not want to install

readmes Readme files

accessories Accessories (However, WRITE.EXE is always installed.)
games Games

screensavers Screen savers

bitmaps Background wallpapers

[options]

This section specifies whether a user can set up applications during Setup and
whether to start the Windows Tutorial at the end of Setup. If you don’t want
any of these options, omit this section. You can specify in this section the
entries shown in the following table.
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Specify To

setupapps Set up applications interactively during Setup. The Add/Remove File dialog box
appears during Setup so the user can choose which applications to install.

autosetupapps Automatically set up all applications found on the user’s hard disk.

tutorial Start the Windows Tutorial at the end of Setup.

You should not specify both setupapps and autosetupapps, but if you do, all
applications on the hard disk will be set up.

[printers]

This section specifies which printers to install during Setup. To install a
printer, you specify a printer name and a port. Use one of the descriptive strings
found in the [io.device] section of the CONTROL.INF file to specify the printer
name. The printer name must be enclosed in double quotation marks (" ") if it
contains blank spaces. Use one of the values found in the [ports] section of
WIN.INI to specify the port. The printer name and the port must be separated by
a comma. For example, to specify the HP LaserJet III printer connected to port
LPT]1, include this entry:

"HP LaserJet lII",LPT1:

If you don’t want to install any printers during Setup, omit this section.

[endinstall]

This section specifies what should happen after Windows is successfully
installed. You can specify whether Setup should modify CONFIG.SYS and
AUTOEXEC.BAT and then exit to MS-DOS, restart Windows, or restart the

system.
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Specify

If you want Setup to

configfiles=modify

configfiles=save

endopt=exit
endopt=restart
endopt=reboot

Make all changes to CONFIG.SYS and AUTOEXEC.BAT for the user. When
Setup changes these files, the previous CONFIG.SYS and AUTOEXEC.BAT
files are saved as CONFIG.OLD and AUTOEXEC.OLD in the root directory.
(If CONFIG.OLD or AUTOEXEC.OLD are already present, the previous file
will be renamed CONFIG.000 or AUTOEXEC.000, or the next number that
does not conflict with an existing file.)

If you are setting up Windows on a diskless workstation, Setup disregards this
entry.

Save proposed changes to the CONFIG.SYS and AUTOEXEC.BAT files in
alternate files (CONFIG.WIN and AUTOEXEC.WIN) stored in the
WINDOWS directory. The CONFIG.SYS and AUTOEXEC.BAT files are not
changed; you must make these changes later. (If CONFIG.WIN or
AUTOEXEC.WIN are already present, the previous file will be renamed
CONFIG.000 or AUTOEXEC.000, or the next number that does not conflict
with an existing file.)

Return to MS-DOS on completion of Setup.
Restart Windows on completion of Setup.

Restart the user’s system on completion of Setup. If this setting is specified and
the user uses setup /n to install Windows, Setup will return to MS-DOS without
rebooting after completing the installation.

Sample System Settings File

The following system settings file installs Windows on a PC-compatible
computer with these characteristics:

® A VGA display, Microsoft mouse, LAN Manager 2.0 Enhanced network,
and 101-key U.S. keyboard.

® The System Information screen is displayed for confirmation, and
Windows files are put in the C:\WINDOWS directory.

® The games are not installed.

® An HP LaserJet III printer is installed on LPT1.
® The CONFIG.SYS and AUTOEXEC.BAT files are modified by Setup.

®  After Windows is set up, Windows is restarted.
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[sysinfo]
showsysinfo=yes

[configuration]
machine=ibm_compatible
display=vga
mouse=ps2mouse
network=lanman/01020000
keyboard=t4sOenha
language=enu
kblayout=nodll

[windir]
c:\windows

[userinfo]
"user's name"
"company name”

[dontinstall]
games

[options])

[printers]
“HP LaserJet liI",LPT1:

[endinstall]
configfiles=modify
endopt=restart

Maintaining Windows with Setup

Windows Resource Kit

You can use Setup to maintain Windows after the initial installation. When you
run Setup from within Windows, you can review the same options as during
original installation for choosing system settings, installing Windows
applications, and adding or removing Windows components. For details about
using Setup to make changes or additions, see Chapter 15, “Maintaining
Windows with Setup,” in the Windows User’s Guide.

To make other changes to a system from within Windows you can:

® Choose the 386 Enhanced icon in Control Panel to define device
contention settings, task scheduling for multitasking in 386 enhanced
mode, and virtual memory settings.

® Choose the Ports icon or Printers icon in Control Panel to define settings
for ports and devices.
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® Drag icons to the Startup Group in Program Manager to specify which
applications will run whenever you start Windows.

® Use the Program Manager commands to create new groups. For example,
use the File Properties command to change icons and specify other
elements of an application’s appearance on the desktop.

For details about using these Windows components, see the related chapters in
the Windows User’s Guide.

Figure 1.3
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Chapter
2 The Windows Setup Information Files

This chapter contains information that can be used to create custom Microsoft
Windows setup information files (SETUP.INF, CONTROL.INF, and APPS.INF)
for multiple installations.

Note  You should only modify the setup information files if you want to
specify custom drivers, applications, and machine types for multiple systems.

Related information ®  Windows User’s Guide: Chapter 15, “Maintaining Windows with Setup”

®  Windows Resource Kit: Chapter 3, “The Windows Files”; Chapter 4,
“The Windows Initialization Files”; “Troubleshooting Setup” in
Chapter 13, “Troubleshooting Windows 3.1”
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About the Setup Information Files

Three files supply information used by the Windows Setup program:
SETUP.INF, CONTROL.INF, and APPS.INF. The entries in each of these
files are discussed in detail in separate sections of this chapter.

e SETUP.INF is the key file that Setup uses to install the Windows system
files and application files, and to create program groups that you can use to
run applications from Program Manager. This file is on the Windows
installation disk #1 and is not compressed.

Setup checks information in SETUP.INF during both MS-DOS Mode Setup
and Windows Mode Setup. The SETUP.INF entries specify which files to
copy based on the system hardware configuration and the choices specified
during installation. You can modify the SETUP.INF entries to accommodate
specific hardware and software configurations for installing Windows on
multiple machines.

IE e  APPSINF is the file that contains information for installing applications
with Windows. You can modify this file to install PIF information for
custom applications during Windows installation. Setup places the
APPS.INF file in the SYSTEM subdirectory during installation.

Zﬁ ® CONTROL.INF is the file that contains specific information about printers
and international settings. You can modify this file to install custom printer
drivers. Setup places the CONTROL.INF file in the SYSTEM subdirectory
during installation.

For other ways to customize Setup to meet the installation needs for your site,
see the Custom Installation Decision Tree in Chapter 1, “Windows 3.1
Installation.”

The setup information (.INF) files are text files in a format similar to WIN.INI
and SYSTEM.INI. The .INF files are broken into logical groups called sections.
Each section has a header that is an identifier in square brackets, such as
[shell], with values assigned under each section header. Brief comments are
included below many section headers to explain the contents of that section.

Each section has a format similar to this:

[section]
keyname = value ; comment

Windows Resource Kit
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Entry Meaning

[section] The name of a section. The enclosing brackets ([]) are required, and the left
bracket must be in the leftmost column on the screen.

keyname The name of an entry, which can consist of any combination of letters and digits.
Some keyname entries must be followed immediately by an equal sign (=).

value The value of each entry, which can be an integer, a string, or a quoted string,
depending on the entry. Any entry listed in this chapter that does not appear in
your .INF file has the default value.

; comment Some entries include brief comments below the header or on the same line as an
entry. You can include comments anywhere in an .INF file by prefacing the
comment with a semicolon (3).

In this chapter, the items that appear in bold in an entry are actual words
included in the entry. For example: [win.net]. Values that must be substituted
in the entry are shown in italics. For example:

keyname = profile, description, filesize
Case (capital or lowercase letters) does not matter for values, unless specified

for a particular item. Some items must be enclosed in double quotation marks
(" ™). For example: caption="Windows Setup".

Note  The order of the sections in an .INF file is not important, except for the
placement of the [blowaway] section in SETUP.INF. Also, the entries do not
necessarily appear alphabetically as they are listed in this chapter. So to change
an entry, you must search for it within the section.

To change entries in a setup information file:

1. Create a backup copy of the .INF file and save the original version in its
unedited form.

2. Open the copy of the .INF file with a text editor.
3. Edit the specific entries and save the file in ASCII (text-only) format.

Important  Always back up the .INF file before you open it, and use care when
making changes with a text editor. Incorrect changes can lead to unexpected
results when you run Setup. Also, some editors can damage characters with
ANSI values of greater than 127. Use a nonformatting text editor to change
these files, or make sure to save the files in ASCII (text-only) formats.
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SETUP.INF: The Setup Information File

This discussion describes details about each section in SETUP.INF, and how
and when to modify entries. The discussion follows roughly the same order
as sections appear in SETUP.INF, in these topical categories:

General installation sections
Display driver sections

Keyboard and code page sections
Mouse driver sections

Network installation sections
System fonts and other font sections
Copy-files sections

Program Manager group sections
Incompatible driver sections
Miscellaneous sections

System configuration sections

The following table summarizes the purpose of the sections in SETUP.INF.

Type of section Section name Purpose
General installation sections [setup] Defines the Windows Setup Help file
[run] Defines programs to run after Setup
[dialog] Defines installation screen text
[data] Defines general data to support Setup
[winexec] Defines core fields for Windows Mode Setup
[disks] Defines disks that Setup can use
[oemdisks] Defines extra disks that Setup can use
[user] Defines the location of TEMP file containing user information
[windows] Defines the minimum files for WINDOWS directory
[windows.system] Defines the minimum files for SYSTEM subdirectory
[windows.system.386] Defines the minimum files for 386 machine; plus [bluemax] and [386max]
subentries for 386 expanded memory managers
[shell] Defines the shell entry in SYSTEM.INI for Setup
Display driver sections [display] Defines a set of display drivers
[-3gr] Defines font files for specific 386 grabbers
Keyboard and code page [keyboard.drivers] Maps keyboard short names and descriptors
sections [keyboard.types] Defines keyboard short names
[keyboard.tables] Maps keyboard names for international support
[codepages] Maps code pages for international support .
Mouse driver sections [pointing.device] Defines mouse driver keynames
[dos.mouse.driver] Maps Windows mouse driver names with MS-DOS mouse drivers
[Imouse] Defines data for Logitech MS-DOS mouse drivers
Network installation sections [network] Defines names for network files and .INI file changes for networks
[Network_Version] Defines information for specific versions of network drivers
[Network_Specific] Defines entries for .INI files for specific networks
System fonts sections [sysfonts] Defines system font files by display resolution
[fixedfonts] Defines fixed-pitch font files by display resolution
[oemfonts] Defines OEM system font files by display resolution

Windows Resource Kit
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Type of section Section name Purpose (continued)
Copy-files sections [win.copy] Defines files to copy for 80286 PCs
[win.copy.net] Defines files to copy for network workstations
[win.copy.net.386] Defines files to copy for 80386 and higher PCs for network workstation
[win.copy.386] Defines files to copy for 80386 and higher PCs
[DelFiles] Defines files to delete when upgrading to Windows 3.1
[RenFiles] Defines files to rename when upgrading to Windows 3.1
[win_copyFiles) Sections that define files to copy for specific items
Program Manager [new.groups] Defines Program Manager groups to modify for Windows 3.1 upgrade
Groups sections [progman.groups] Defines Program Manager groups to be created
[group#] Defines properties for items in program groups
Fonts sections [fonts] Defines vector and raster screen font files based on display resolution
[ttfonts] Defines TrueType font files to copy
Incompatible driver sections [compatability] Defines drivers to remove in CONFIG.SYS
[incompTSR1] Defines TSRs and drivers that cause problems during Setup
[incompTSR2] Defines TSRs and drivers that cause problems if running with Windows
[block_devices] Defines incompatible block devices
Miscellaneous sections [installable.drivers]  Defines data for multimedia drivers
[translate] Defines filename translation data for version 3.0 OEM disks
[update.files] Defines installable drivers to update to version 3.1
[ini.upd.patches] Temporarily maps .INI file updates
[blowaway] Defines end of installation and start of configuration sections
[ini.upd.31] Defines .INI file updates for Windows 3.1
System configuration sections [system] Maps system short names and descriptors
[machine] Defines names for specific computers
[special_adapter] Defines special data for EtherLink MC cards
[ebios] Defines extended BIOS names
[language] Defines language DLL names

General Installation Sections

The following sections in SETUP.INF define the installation options and specify
the filenames and locations of related files for MS-DOS Mode Setup:

[setup]
[run]
[dialog]
[winexec]

[setup]

[data] [windows.system]
[disks],[oemdisks] [windows.system.386]
[user] [386max], [bluemax]
[windows] [shell]

This section contains the location of the help file for the Setup program. If you
want online help to be available during installation, there must be an entry

similar to this:

[setup]
help= setup.hlp
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[run]

The entries in this section specify which programs should run at the end of
Setup. If you want to run an application when Setup is completed, enter its
name here. For example, to run Control Panel after Setup is completed, include
this entry:

[run]
“"control"

[dialog]

This section contains the text strings used in the Setup dialog boxes. Some of
the keynames and the default text assigned are:

[dialog]

caption = "Windows Setup"

exit = "Exit Windows Setup"

title = "Installing Windows 3.1"

options = "In addition to installing Windows 3.1, you can:"
printwait = "Please wait while Setup configures your printer(s)..."
copywait = "Welcome to Microsoft Windows 3.1! .. ."

(other copywait entries)

[winexec]

This section provides data needed by MS-DOS Mode Setup so that Setup can
copy the correct Kernel file for Windows Mode Setup. You probably do not
need to change these entries.

[winexec]

execstd= "dosx.exe " ; MS-DOS Extender for standard mode
execemd= " krnl286.exe /b /q:" ; command and switches for kernel
exechimem= "xmsmmgr.exe" ; extended memory manager for Setup
himememd="" ; switches for HIMEM.SYS

Krnl386= 2:krnI386.exe ; kernel for 386 enhanced mode
Krni286= 2:krnl286.exe ; kernel for standard mode

dosx= 2:dosx.exe ; disk location for DOSX.EXE file
[data]

This section defines a series of default settings for Setup. The first half of these
entries specifies the hard disk space and minimum memory required for basic
running without options. If you plan to install additional files during Setup, you
must increase the minimum disk space required for installation. The second
half of these entries refers to the default files and other data used by Setup.
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These are the standard entries for the [data] section:

[data]
netadmin= 16000000
netadminupd= 16000000

upd2x386full= 10500000,8000000

upd2x386net= 300000
upd3x386fuli= 5500000,5000000
upd3x386net= 300000
upd2286full= 9000000,6500000
upd2x286net= 300000
upd3x286full= 5500000,5000000
upd3x286net= 300000
new386full= 10500000,8000000
new286full= 9000000,6500000
new386net= 300000,300000
new286net= 300000,300000

startup= WIN.COM
defdir= C:\WINDOWS
short name= Windows
welcome= "Windows 3.1"
deflang= enu

defxlat= 437

defkeydli= usadil
register= "regedit /s /u setup.reg"
tutor= "wintutor.exe "
NetSetup= FALSE
MouseDrv= TRUE
Version="3.1"

;16.0 MB

;16.0 MB

;10.5 MB, 8.0 MB
;-3 MB

;5.5 MB, 5.0 MB
;:3MB

;9.0 MB, 6.5 MB
;.3MB

;5.5MB, 5.0 MB
:3MB

;10.5 MB, 8.0 MB
;9.0 MB, 6.5 MB
;.3 MB, .3MB
;.3 MB, .3MB

; file referred to when starting Windows
; default directory for installation

; default based on [language]

, default based on [codepage]

; default based on [keyboard.tables]
; default file for registration database
; tutorial to run at end of installation

; TRUE allows only SETUP /N

; Setup uses the mouse

; current Windows version

Note  If you want to force users to set up using network installation
(setup /n), make sure netsetup=true in [data]. For more information, see

“Setting Up Windows for a Network” in Chapter 1, “Windows 3.1 Installation.”

i

[disks] and [oemdisks]

These sections describe the disks that might be requested during installation.
The format for entries in [disks] and [oemdisks] is:

n= path, disk name, disk tag
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Entry k Meaning

n A disk “number” as 1-9 and A-Z (single character only). The disk number 0 is
reserved to represent the Windows Setup directory.

path The path of disk n. The symbol “.” tells Setup to look for the disk in the same
drive as the Windows Setup disks.

disk name The label of disk n, enclosed in quotes. There must be a disk name for each disk
number used.

disk tag The volume name for disk 7 (used to determine if the correct disk is in the drive).

This is a sample entry for Windows installation disks:

[disks]

1=. "Microsoft Windows 3.1 Disk #1" disk1
2=, ,"Microsoft Windows 3.1 Disk #2" disk2
3=. "Microsoft Windows 3.1 Disk #3",disk3
4=, "Microsoft Windows 3.1 Disk #4" disk4
5=. "Microsoft Windows 3.1 Disk #5",diskS
6=. ,"Microsoft Windows 3.1 Disk #6" disk6

[oemdisks]
Z=. ,"HP DeskJet Series v2.0 disk (from printer box or contact HP)",diskz

If you want to install other applications from disk during Windows installation,
you can add an entry in the [disks] section. For details, see “Modifying .INF
Files for Custom Installations™ later in this chapter.

Note  In other entries in SETUP.INF, a number followed by colon, such as 1:,
identifies which Windows installation disk contains that file, based on the
entries in the [disks] section. If Windows is installed from a network server
where all files exist in a single directory, Setup ignores the disk numbers.

[user]

This section describes which installation disk contains the user and company
identification. This is a temporary file.
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[windows]

This section identifies which files MS-DOS Mode Setup will copy into the
WINDOWS directory. The assignment of Net for the win.src and system.src
entries tells Setup to copy these files only for the Windows Administrative
Setup option (setup /a), to prepare a shared copy of Windows for running Setup
over a network.

[windows]

1:setup.hlp

1:setup.txt

3:control.hip

2:win.src, Net ; for shared Windows setup
1:system.src, Net ; for shared Windows setup
1:winhelp.exe

[windows.system]

This section defines which files MS-DOS Mode Setup will copy into the
Windows SYSTEM subdirectory. For details about the files copied during
Windows Mode Setup, see “Copy-Files Sections” later in this chapter.

[windows.system]
1:gdi.exe
1:user.exe
1:win.cnf
1:lzexpand.dil
2:verdil

[windows.system.386] and Related Sections

These sections describe files to be copied into the SYSTEM subdirectory for
80386 machines:

[windows.system.386]
1:cpwin386.cpl

[386max] ; files copied if system is using 386Max
2:386max.vxd
2:windows.lod

[bluemax] ; files copied if system is using BlueMax

2:bluemax.vxd
2:.windows.lod
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[shell]

This section tells Setup which application to install as the Windows shell.
The default shell is Program Manager.

[shell]
progman.exe, "Windows Program Manager"

Display Driver Sections
Windows display drivers require three kinds of files:

e The Windows display driver (a DRV file; for example, VGA.DRV), which
contains code for communication between the display adapter board and
Windows. These files are specified in the [display] section.

® The grabber file (2GR for standard mode; .3GR for 386 enhanced mode),
which contains code to support data exchange between Windows and non-
Windows applications. These files are specified in entries in the [display]
section. The fonts for 386 grabbers are specified in [. 3gr] sections. In
Windows 3.0, these files had .GR2 and .GR3 filename extensions.

® The Virtual Display Driver (VDDx.386), which provides virtual display
support in 386 enhanced mode. The related VDD files are specified in
entries in the [display] section.

The naming conventions listed parenthetically are not required. However, most
drivers use this naming convention.

If you are using a display driver other than those in the Windows package, you
can add a custom entry that contains the display driver data in [display]. For
Setup to correctly install third-party display drivers, you must copy the driver
and the appropriate grabber files, and you must also update the 286grabber=
or 386grabber= entries in the [boot] section of SYSTEM.INI.

During Custom Setup, you can specify the display type. Setup copies the

matching system fonts for that display type. For information about the related
system font files, see “System Fonts Sections” later in this chapter.
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[display]

This section specifies information about various display devices. This is the
format for entries in this section:

keyname= driver, description, resolution, 286grabber, logo code, VDD,
386grabber, ega.sys, logo data, optional section

Entry Meaning

keyname The profile of the driver, used to refer to the driver in other sections of
SETUP.INF.

driver The filename of the display device driver.

description A description of the driver, enclosed in quotes, which appears in the Change
System Settings dialog box in Setup.

resolution The aspect ratio for the display, as three comma-separated numbers enclosed
in quotes.

286grabber The filename of the appropriate 286 grabber, which supports data exchange
between Windows and non-Windows applications in standard mode.

logo code The filename for the Microsoft Windows logo code.

VDD The filename for the Virtual Display Driver.

386grabber The filename for the appropriate 386 grabber, which supports data exchange
in a virtual machine under 386 enhanced mode.

ega.sys The filename for the data that determines whether an EGA.SYS driver needs
to be installed.

logo data The filename for the appropriate Microsoft logo bitmap.

optional section The name of a section that contains additional information about the display
driver.

Important Do not change description strings for drivers, because they are
used during installation to make a decision to upgrade files, depending on
which driver is already installed. Changing description string can cause errors
in updating drivers.

These optional sections in SETUP.INF define details about display drivers:

[vTvga] [8514] [tiga2] [v7d] [xgasm]
[vgamono] [8514s] [v7b] [v71] [xgalg]
[tigal] [v7c] [v7e] [xgalo]
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The optional sections have this format:

file, destination, ini file, section, OldEntry, NewEntry

Entry Meaning
file An optional file to be copied; this item can be left null.
destination The directory where the file is to be copied; this is null if file is null. The value is

0: if the file is to be copied to the WINDOWS directory or 0:system if the file is
copied to the SYSTEM subdirectory.

ini file Any .INI file to be modified or created, such as WIN.INI or SYSTEM.INI, this
item is optional.

section The section of the .INI file that is to be modified.

OldEntry Any entry, enclosed in quotes, to be removed from the .INI file; this item is
optional.

NewEntry Any new entry, enclosed in quotes, to be added in the .INI file.

This example shows the default entry for the 8514 display, which is a high-
resolution IBM display:

[display}
8514= 2:8514.drv, "8514/a", "100,120,120", 3:vgacolor.2gr, 2:vgalogo.lgo,2:vdd8514.386,
3:vgadib.3gr,, 2:vgalogo.rle, 8514

This is the optional section for the 8514 driver, which modifies the dpi= entry
in the [8514.drv] section in SYSTEM.INI:

(8514]
. .System.ini,8514.DRV,"dpi=","dpi=120"

[-3gr] Font Sections

The 386 grabber supports copying text and graphics in a non-Windows
application and translating it for Windows to use. The [vga.3gr], [vga30.3gr],
[v7vga.3gr], [ega.3gr], [vgadib.3gr], [plasma.3gr], [herc.3gr], and [tiga.3gr]
sections specify which font files to copy for the 386 grabber described in the
section name. (The 386 grabber itself is specified in an entry for the specific
display device in [display].)

Each entry in a [. 3gr] section is a list of filenames for the appropriate fonts,
including the installation disk number. For example, this entry specifies fonts
for the 386 grabber that supports Video 7 VGA:

[V7VGA 3g1]

2:CGA40WOA.FON,2:CGA40850.FON
2:CGABOWOA.FON,2:CGA80850.FON
2:EGA40WOA.FON,5:EGA40850.FON
2:EGA80WOA.FON,2:EGA80850.FON
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If code page 437 is used (the default for character support in the U.S.), then
Setup copies the *WOA FON files. If the code page is not 437, Setup copies the
*WOA.850 files.

Keyboard and Code Page Sections

These sections specify the files for the keyboard drivers and code page support

for Windows:
[keyboard.drivers] [keyboard.types]
[keyboard.tables] [codepages]

You might want to change these sections of SETUP.INF if you want to use

a different keyboard driver, or if you want to use different foreign language
support than is specified in SETUP.INF. If you change the keyboard support in
these sections, you should also modify the deflang=, defxlat=, and defkeydbl=
entries in the [data] section earlier in SETUP.INF.

[keyboard.drivers]

This section maps the actual keyboard driver filenames to the keyboard short
names defined in [keyboard.types]:

[keyboard.drivers]
kbd= 2:keyboard.drv
kbdhp= 2:kbdhp.drv

[keyboard.types]

This section creates the keyboard short names used in the [machine] section.
Each entry in this section also specifies whether a keyboard-specific DLL must
be installed. The format for entries in this section is:

short name=description, DLL filename

Entry Meaning

short name The abbreviated descriptor to be used in the [machine] section.

description A description, enclosed in quotes, that appears in the Change System Settings
dialog box in Setup.

DLL filename The filename for any supporting DLL required; this can be null.
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The standard entries for this section are:

[keyboard.types}]

t3s0alat= "All AT type keyboards (84 - 86 keys)" ,nodll

t1s2at&t= "AT&T '301' keyboard",nodll

t1s4at&t="AT&T '302' keyboard",nodll

t4sOenha= "Enhanced 101 or 102 key US and Non US keyboards" ,nodll
t3sOhp1= "Hewlett-Packard Vectra keyboard (DIN)",nodll

t4s400liv= "Olivetti 101/102 A keyboard" ,nodii

t1s0oliv= "Olivetti 83 key keyboard" ,nodl|

t3s100liv="Olivetti 86 Key keyboard” ,nodll 1
t2s1oliv= "Olivetti M24 102 key keyboard" ,usadll

t1s42o0liv="PC-XT 83 key keyboard" ,nodll

t1s0pext= "PC/XT - Type keyboard (84 keys)",nodll

[keyboard.tables]

This section maps short names for DLLs to disk locations and filenames for the
DLLs required by specific keyboard types. This section is useful only if you need
foreign language support for Windows.

Note  Changes to this section can affect defkeydll= in [data].

[keyboard.tables]

beldll= 2:kbdbe.dll , "Belgian”

bridll= 2:kbduk.dll , "British"

cafdll= 2:kbdfc.dll , "Canadian Multilingual"
dandll= 2:kbdda.dll , "Danish"

dutdil= 2:kbdne.dll , "Dutch”

findll= 2:kbdfi.dll , "Finnish"

fredll= 2:kbdfr.dll , "French"

candll= 2:kbdca.dll , "French Canadian"
gerdli= 2:kbdgr.dll , "German"

icedll= 2:kbdic.dll , "Icelandic”

itadll= 2:kbdit.dlil , “Italian”

latdli= 2:kbdla.dll , “Latin American”
nordll= 2:kbdno.dll , "Norwegian"
pordli= 2:kbdpo.dll , "Portuguese”
spadli= 3:kbdsp.dil , "Spanish”
swedll= 2:kbdsw.dll , "Swedish"
swidll= 2:kbdsf.dll , "Swiss French"
swgdli= 2:kbdsg.dll , "Swiss German"
nodli=, "US"

usadil= 2:kbdus.dil , "US"

usddll= 2:kbddv.dll , "US-Dvorak"
usxdll= 2:kbdusx.dll, “US-International”
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[codepages]

Setup refers to this section when any code page other than code page 437 is
installed in the system. If Setup detects another code page, it installs the correct
files for the translation table and (for VGA displays) the correct OEM font.

Note  Changes to this section can affect defxlat= in [data].

This is the format for entries in this section:

codepage = xlat table, OEM font, WOA font, description

Entry Meaning

codepage The table number used to associate the keys on the keyboard with the appearance
of characters on the display.

xlat table The filename for the translation table used to associate the OEM font file with
the code page.

OEM font The filename, with installation disk number, containing the correct OEM font.

WOA font The filename, with installation disk number, containing the correct font to be
used by the Windows grabber.

description A string, enclosed in quotes, showing the country for which the code page is
used.

[codepages)

863= 1:x1at863.bin, 2:vga863.fon, 2:app850.fon, "Canadian-French (863)"
861= 2:xlat861.bin, 2:vga861.fon, 2:app850.fon, "Icelandic (861)"

865= 2:x1at865.bin, 2:vga865.fon, 2:app850.fon, "Nordic (865)"

850= 2:x1at850.bin, 2:vga850.fon, 2:app850.fon, "Multi-Lingual (850)"
860= 3:x1at860.bin, 2:vga860.fon, 2:app850.fon, "Portuguese (860)"
437=, , 2:dosapp.fon, "English (437)"
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The [pointing.device], [dos.mouse.driver], and [Imouse] sections define
information about the pointing device used while running Windows. If you
want to use a mouse driver that is not included with Windows, you can add
custom mouse driver references in these sections.

[pointing.device]

This section provides a table of information for the pointing devices supported
by Windows 3.1. This is the format for each entry in this section:

keyname= mouse driver, mouse descriptor, VMD, optional section

Entry Meaning
keyname The profile name.
mouse driver The filename for the mouse driver, including the installation disk number.

mouse descriptor A description of the driver, enclosed in quotes, that appears in the Change
System Settings dialog box in Setup.

YMD The filename with installation disk number for the Virtual Mouse Device
support file (for using the mouse with non-Windows applications in 386
enhanced mode). If multiple VMDs are specified, they must be separated by
commas and enclosed in quotes. Example: "x:*vmd,2:1vind.386".

optional section The name of a section that contains additional information about a mouse driver.

The assignment of *vind as the VMD value indicates that this file is built into
WIN386.EXE (and therefore is not a separate file on the installation disks);
x: refers to the disk where WIN386.EXE is located.

[pointing.device]

hpmouse= 2:hpmouse.drv, "HP Mouse (HP-HIL)", x:*vmd

Imouse= 3:Imouse.drv, "Logitech”, 2:lvmd.386, Imouse

ps2mouse= 2:mouse.drv,"Microsoft, or IBM PS/2" x:*vmd

genius1= 2:mscmouse.drv,"Genius serial mouse on COM1", 1:mscvmd.386

genius2= 2:msc3bc2.drv, "Genius serial mouse on COM2", 1:mscvmd.386
msmouse2= 2:mscmouse.drv,"Mouse Systems serial or bus mouse", 1:mscvmd.386
msmouse1= 2:msc3bc2.drv, "Mouse Systems serial mouse on COM2",1:mscvmd.386
nomouse= 2:nomouse.drv, “No mouse or other pointing device", x:*vmd

kbdmouse= 2:kbdmouse.drv,"Olivetti’/AT&T Keyboard Mouse",x:*vmd
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[dos.mouse.driver]

This section maps the Windows mouse driver to the appropriate MS-DOS
mouse driver. Setup updates the MS-DOS mouse driver for compatibility
with Windows 3.1.

[dos.mouse.drivers]

mouse.sys= 4.:mouse.SYS, "MS DOS Mouse driver .SYS ver 7.XX"
mouse.com= 4:mouse.com, "MS DOS Mouse driver .COM ver 7.XX"
mousehp.sys= 3:mousehp.SYS,"HP DOS Mouse driver .SYS ver 7.XX"
mousehp.com= 3:mousehp.com,"HP DOS Mouse driver .COM ver 7.XX"

[Imouse]

This section provides data to support the Logitech MS-DOS mouse driver.

[Imouse]
2:Imouse.com,0:,,,,

Network Installation Sections
The network installation sections in SETUP.INF are in three parts:

e The basic [network] section.

® [Network Version] sections that provide information for specific versions
of network drivers.

®  [Network _Specific] sections that describe SYSTEM.INI entries and other
information for specific networks.

The information that you might add to customize these sections for your site
could include entries for updated network drivers in the [Network_Version)
sections, or entries in the [Network_Specific] sections to specify information
for SYSTEM.INI, such as emmexclude= entries.

[network]

This section is used to associate the network keyname with the appropriate files
that must be installed to support the network from within Windows.
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This is the format for entries in this section:

network keyname= driver, description, HelpFile, optional file,

WininiSectName,

SysiniSectName, VDD, VDD, . . .

Entry Meaning

network keyname The profile for the specific network driver.

driver The network driver filename and installation disk number.

description A description of the driver, enclosed in quotes, that appears in the Change
System Settings dialog box in Setup.

HelpFile The filename for any associated help file.

optional file The filename for any optional file to be installed.

WininiSectName The section name to add or modify in WIN.INI.

SysiniSectName The section name to add or modify in SYSTEM.INL

VDD The filenames for the Virtual Display Device support files for non-Windows

applications in 386 enhanced mode. Any number of filenames can be specified.

These are the standard entries for the [network] section:

[network]
nonet=,"No Network

Installed”

3open=,"3Com 3+Open"

3share= ,"3Com 3+Share" ,,, msnet_stuff
lantastic= ,"Artisoft LANtastic"

banyan= ,"Banyan Vines"

dir=,"IBM OS/2 LAN Server"

pelp= ,"IBM PC LAN

Program"”

lanman= ,"Microsoft LAN Manager"

msnet=,"Microsoft Network (or 100% compatible)", ,,,msnet_stuff
novell= ,"Novell Netware"

pathworks=,"DEC Pathworks"

10net= ,"TCS 10Net"

[Network_Version] Sections

These sections provide information about specific network versions.

Section name Network
[10net.versions] TCS 10Net
[3open.versions] 3Com 3+Open
[banyan.versions] Banyan Vines
[dlr.versions] IBM OS/2 LAN Server
[lanman.versions] Microsoft LAN Manager
[lantastic.versions] Artisoft LANtastic
[novell.versions] Novell Netware
[pathworks.versions] DEC Pathworks
[pclp.versions] IBM PC LAN Program
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The format for these sections is:

version #=description, optional files, optional sections

Entry Meaning

version # The version number for the network driver.
description A descriptive string, enclosed in quotes.
optional files Any optional files to be installed.

optional sections One or more [Network_Specific] sections in SETUP.INF.

For example, this is the entry describing Microsoft LAN Manager versions:

[lanman.versions}]

xx000000="versions 1.X",,Imbasic

00020000="version 2.00 Basic",,Imbasic

01020000="version 2.00 Enhanced",,Imenh20

00021000="version 2.10 Basic",,Imbasic21

01021000="version 2.10 Enhanced" lanman21.drv,imenh21nodrv,imenh21

This entry describes additional details for five different versions of LAN

Manager, including references to the [Imbasic], [Imenh20], and [Imbasic21]
network-specific sections.

[Network_Specific] Sections

These [Network_Specific] sections specify data that Setup must add to WIN.INI
or SYSTEM.INI, as indicated by the WininiSectName and SysiniSectName
entries in the [network] section described earlier in this chapter.

These are the [Network Specific] sections in SETUP.INF:

[10net41] [dec41] [Imenh20]
[10net41a] [diri2] [Imenh21]
[10net42] [dir12csd] [Imenh21nodrv]
[10net42def] [dIr13] [msnet_stuff]
[10net50] [lant3] [novell301]
[3openl] [lant4] [novell321]

[band] [lant4def] [old_pclp]

[ban41] [Imbasic] [pelp132]
[band1def] [Imbasic21] [unsupported_net]
[decd]
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This is the format for these sections:

[network keyname]
ini-keyname=section, entry-keyname, value

Entry Meaning

network keyname The keyname defined in the [network] section.
ini-keyname Initialization filename (such as SYSTEM.INI).
section The section name in the .INI file.
entry-keyname The keyname for the entry in the .INI file.
value The value to be assigned to the .INI entry.

For example, this is the entry for Novell NetWare version 3.01:

[novell301]

warning=2

driver=2:netware.drv
vxd=x:*vnetbios,2:vnetware.386,2:vipx.386
sysdir=2:netware.hlp,2:nwpopup.exe
windir=2:ipx.obj,2:ipxodi.com,2:netx.com,2:Isl.com
windir=2:tbmi2.com

System Fonts Sections

Windows Resource Kit

Setup refers to the [sysfonts], [fixedfonts], and [oemfonts] sections to install
a set of fonts to use as the system font. Setup determines the appropriate fonts
to install by finding the nearest match for the display resolution defined in the
[display] section. This is the format for entries in the system fonts sections:

Jont filename, description, resolution
These are the standard system fonts sections:

[sysfonts]

1:egasys.fon,"EGA (640x350) resolution System Font", “133,96,72"
1:vgasys.fon,"VGA (640x480) resolution System Font", *100,96,96"
1:8514sys.fon,"8514/a (1024x768) resolution System Font", "100,120,120"
1:egasys.fon,"AT&T (640x400) resolution System Font", *120,96,80"

[fixedfonts)

2:egafix.fon,"EGA (640x350) resolution Fixed System Font", "133,96,72"
1:vgafix.fon,"VGA (640x480) resolution Fixed System Font", “100,96,96"
1:8514fix.fon,"8514/a (1024x768) resolution Fixed System Font", 100,120,120"
2:egafix.fon,"AT&T (640x400) resolution Fixed System Font", "120,96,80"
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[oemfonts]

1:egacem.fon,"EGA (640x350) resolution Terminal Font (USA/Europe)”, "133,96,72",1

1:vgaoem.fon,"VGA (640x480) resolution Terminal Font (USA/Europe)”, “100,96,96",1

1:85140em.fon,"8514/a (1024x768) resolution Terminal Font (USA/Europe)”,
"100,120,120",1

1:egaoem.fon,"AT&T (640x400) resolution Terminal Font (USA/Europe)”,"120,96,80",1

For more information about fonts, see “Fonts Sections” later in this chapter,
and see Chapter 9, “Fonts.”

Copy-Files Sections

Windows Mode Setup uses these sections to identify which files to copy to the
WINDOWS directory or to the SYSTEM subdirectory. Setup uses these copy-files
section names to determine which groups of files to copy for the appropriate
configuration of Windows:

e [win.copy] for 80286 machines
e  [win.copy.net] and [win.copy.nct.win386] for network workstations

®  [win.copy.win386] for 80386 machines

Under each copy-files section is a set of entries in this format:

from, to

Entry Meaning

from A file or a reference to a group of files.

to The destination for the files, as either 0: to indicate the WINDOWS directory,

or 0:system to indicate the SYSTEM subdirectory.

For example, the entry 1:myfile.txt,0: copies the file MYFILE.TXT from disk #1
to the WINDOWS directory. If the [win.copy.win386] section contains an entry
#pwin386,0:system, then Setup copies all files in the [pwin386] section to the
SYSTEM subdirectory. If the name of an entry in any copy-files section is
preceded by a “#” character, the entry refers to a group of files in a separate
entry in SETUP.INF. For example, the [win.copy] section is:

[win.copy]

#net, O:

#win.shell, 0:
#win.other, 0:system

The #net, 0: entry indicates that Setup should copy the files listed in the [net]
section into the user’s WINDOWS directory. For all items in the copy-files
sections, a text string, enclosed in quotes, shows the text that Setup displays
to indicate which files are currently being installed.
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Basic Copy-Files Sections
The main copy-files sections include:

e [win.copy], which specifies that the files listed in [net], [win.shell], and
[win.other] be copied for 80286 machines.

e [win.copy.net], which specifies that the files listed in [net] be copied
for network setup.

® [win.copy.net.win386], which specifies that the files listed in
[net.win386] be copied for network setup for 80386 machines..

e [win.copy.win386], which specifies that the files listed in [net],
[win.shell], [pwin386], and [win.other] be copied for 80386 machines.

The following describes the contents of the supporting copy-files sections:

e The entries in [net] specify Control Panel source files and memory driver
files to copy for network setup:

[net]
5:CONTROL.SRC, "Windows User Files"
4:WINVER

e The entries in [win.devices] and [win.devices.386] specify the memory
drivers to install:

[win.devices]

; These devices will be copied on all machines
5:HIMEM.SYS, "XMS Memory Manager"
3:SMARTDRV.EXE, "Disk Caching Program"
3:RAMDRIVE.SYS, "RAM Drive Program”

[win.devices.win386]

; These devices will be copied on 386 machines only
§:HIMEM.SYS, "XMS Memory Manager"
4.EMM386.EXE, "LIM Expanded Memory Manager"
3:SMARTDRV.EXE, "Disk Caching Program"
3:RAMDRIVE.SYS, "RAM Drive Program”

e The [win.other] entries specify various drivers, DLLs, and font files
to copy, plus the Windows core files. Example:

[win.other]
4:WINOLDAP.MOD,"Windows Drivers"
4:WINS7EM.DLL

5:SYSEDIT.EXE

5:COMMDLG.DLL

(other entries)
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e The [win.shell] entries specify files for applications that are installed with
the Windows shell. Example:

[win.shell]

4:PROGMAN.EXE, "Windows Program Manager”
5. TASKMAN.EXE, "Windows Task Manager”
4:WINFILE.EXE, "Windows File Manager"
3:CLIPBRD.EXE, "Windows Clipboard Viewer"
3:CLIPBRD.HLP, "Windows Clipboard Viewer help"
(other entries)

e The [pwin386] entries specify files that provide alternate executable files
for 386 enhanced mode:

[pwin386]

4:WINOA386.MO0D,"386 Enhanced Mode files"
5:WIN386.PS2

4:WIN386.EXE

5:VTDAPI.386

[DelFiles] and [RenFiles] Sections

These sections lists files that will be deleted or renamed when Setup upgrades
Windows version 3.0 to version 3.1. You can add or remove items from these
lists, using wildcards in filenames wherever appropriate. For example, some of
the standard entries in these sections are:

[DelFiles]

; The first files in the list are deleted from Windows System directory (for local setup).
; Note that DelFiles section always is processed before RenFiles section.

tmsr?.fon

helv?.fon

swapfile.exe

kernel.exe

(other entries)

[RenFiles]

; Similar section but for file renaming to create .bak if needed
MIDIMAP.CFG,MIDIMAP.OLD
ADLIB.DRV,MSADLIB.DRV

Copy-Files Sections for Applications

The entries in the [win.apps], [win.games], [win.dependents], [win.scrs],
[win.bmps], and [win.readme] sections describe the Windows applications,
screensaver, and README files to be copied if the user requests these files
during Custom Setup. All files listed are copied in Express Setup.

For details about adding information for custom applications, see “Modifying
INF Files for Custom Installations” later in this chapter.
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These sections have this format:

#:filename, description, filesize, profile string

Entry Meaning

#:filename The disk number and filename of the application or other element to be copied.

description The string, enclosed in quotes, that will be displayed in the Windows Setup
dialog box for selecting applications to copy during Custom Setup.

filesize The expanded size of the file, in bytes.

profile string The string used by Setup to find the item in the appropriate [group#] section,

to determine if and how the item is added to a Program Manager group with
DDE. The profile string is also used to find any needed .DLL files in the
[win.dependents] section.

The end of each section contains an entry that specifies the disk space required
for all the files in that section. If you add an entry to any section, you must also
increment the disk space number.

The following summarizes the contents of the application copy-file sections:

o The [win.apps] entries specify the Windows applications, utilities, and
help files. Example:

[win.apps]

3:CALC.EXE, "Calculator" , 42944, calc
3:CALENDAR.EXE, "Calendar", 58432, calendar
3:CARDFILE.EXE, "Cardfile", 88576, cardfile
(other entries)

diskspace=1075780

o The [win.dependents] entries specify the DLL files for utilities. Example:

[win.dependents]
pbrush= 3:PBRUSH.DLL
recorder= 3:RECORDER.DLL

o The [win.games] entries specify the game files and their help files.
Example:

[win.games}

3:SOL.EXE,"Windows Solitaire" , 180688, sol

3:WINMINE.EXE, "Windows Minesweeper”, 27728, winmine
3:SOL.HLP,"Windows Solitaire help", 18072

3:WINMINE.HLP, "Windows Minesweeper help" , 18072

diskspace=242008

e The [win.scrs] entries specify the screensaver files. Example:

[win.scrs)
3:SSMARQUE.SCR, "Marquee Screen Saver" , 16752
(other entries)
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® The [win.bmps] entries specify the bitmap files for wallpaper, wave-form
audio files, and MIDI sample files. Example:
[win.bmps]
3:ARCADE.BMP,"Arcade Wallpaper", 630
3:tada.wav, "Trumpet Sound”, 27804

5:passport.mid, "Passport MIDI Song" , 40294
(other entries)

e The [win.readme] entries specify the README text files:

[win.readme}

3:readme.wri,"General Readme" , 80768, readme
3:networks.wri, "Networks Readme" , 45568
3:winini.wri,"Win.ini Readme" , 85120
3:sysini.wri,"System.ini Readme" , 135040
3:printers.wri, "Printers Readme" , 17920
diskspace=306176

Program Manager Groups Sections
After Setup copies files to the appropriate Windows directories, it tells Program
Manager to create the groups listed in the [new.groups] or [progman.groups]
section. Related [group#] sections contain entries that describe the contents of
the groups that Program Manager will create.

This is the format for entries in the [new.groups.] and [progman.groups]
sections:

section = Progman group, Min/Max

Entry Meaning

section The name of the [group#] section that contains the group definition.
Progman group The profile name that identifies the group in Program Manager.

Min/Max A switch defining whether to minimize or maximize the group when
loading Windows, where 1=maximize, nothing=minimize.

For details about installing a custom group in Program Manager, see
“Modifying .INF Files for Custom Installations™ later in this chapter.

[new.groups]

If you are updating Windows from 3.0 to 3.1, Setup uses the [new.groups]
section instead of the [progman.groups] section.
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This is the standard entry for this section:

[new.groups]
group7=Main, 1
group1=StartUp
group2=Accessories
group6=Games

[progman.groups]

This section contains a list of the Program Manager groups that are built for
new installations of Windows 3.1. These are the standard entries in this section:

[progman.groups]
group3=Main,1
group4=Accessories
groupS=Games
group1=StartUp

[group#] Sections
After the Program Manager groups are created, program items are installed in
the groups based on the [group#] section entries. This is the format for entries

in these sections:

description, filename.exe, icon filename, icon n, profile

Entry Meaning

description A string, enclosed in quotes, that defines the text that appears below the icon
in Program Manager.

filename.exe The executable filename, including the extension, to be represented in the group.
If filename.exe is null, the item will be deleted from the group.

icon filename The filename of the icon extraction file that contains the icon for the program
item. If this is blank, the first icon in filename.exe is used.

iconn The number from the icon extraction index, which defines the offset of the icon
specified in icon filename. If this item is null, the first icon is used. If you want
to use the nth icon, use the number n-1. That is, for the third icon, specify 2.

profile A string that defines whether the item is added to the group. If this value is null,
the item will always be added to the group. Otherwise, the item will only be
added if it was installed with the Add/Remove Files dialog box in Custom Setup.
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These are the standard entries for the [group#] sections:

[group3] ; for [progman.groups]
"File Manager”, WINFILE.EXE

"Control Panel", CONTROL.EXE

"Print Manager", PRINTMAN.EXE

"Clipboard Viewer", CLIPBRD.EXE

"MS-DOS Prompt", DOSPRMPT.PIF, PROGMAN.EXE, 9
"Windows Setup”, SETUP.EXE

"PIF Editor", PIFEDIT.EXE

"Read Me", README.WRI,,,readme

[group4] ; for [progman.groups)
"Write", WRITE.EXE

"Paintbrush”, PBRUSH.EXE,,,pbrush

"Terminal", TERMINAL.EXE,,, terminal
"Notepad”, NOTEPAD.EXE,,, notepad
"Recorder’,RECORDER.EXE,,, recorder
“"Cardfile",CARDFILE.EXE,,, cardfile
“Calendar",CALENDAR.EXE,,, calendar
“Calculator”, CALC.EXE,,, calc

"Clock”,CLOCK EXE,,, clock

"Object Packager', PACKAGER.EXE,,, packager
“Character Map"”, CHARMAP.EXE,,, charmap
"Media Player”, MPLAYER.EXE,,, mplayer
"Sound Recorder",SOUNDREC.EXE,,, soundrec

[group5] ; for [progman.groups]
"Solitaire”, SOL.EXE,,,sol
"Minesweeper”, WINMINE.EXE,,, winmine

[group1] ; [progman.groups] and [new.groups}

[group2] ; for [new.groups]
"Object Packager”, PACKAGER.EXE,,, packager
"Character Map"”, CHARMAP.EXE,,, charmap

"Media Player", MPLAYER.EXE,,, mplayer

"Sound Recorder",SOUNDREC.EXE,,, soundrec

"PIF Editor"

"Write",WRITE.EXE

"Control Panel"

[group6) ; for [new.groups]
"Solitaire", SOL.EXE,,,sol
"Minesweeper”,WINMINE.EXE,,, winmine

[group7] ; for [new.groups]
"PIF Editor", PIFEDIT.EXE

"Read Me"

"Read Me", README.WRI,,,readme

"Tutorial"

Windows Resource Kit



112

Part 1 Installation and Setup

Windows Resource Kit

Fonts Sections

The last files that Setup copies are the raster, vector, and TrueType font files,
based on the resolution of the display as defined in the [display] section. Three
vector fonts (ROMAN.FON, MODERN.FON, and SCRIPT.FON) are resolution
independent and are installed by default.

This is the format of entries in the [fonts] section:

filename, description, resolution

Entry _ Meaning

filename The filename of the file containing the font.

description The font description, enclosed in quotes, that will appear in the Fonts dialog box
in the Control Panel, plus the point sizes that are installed.

resolution Three comma-separated numbers, enclosed in quotes, that represent the font
aspect ratio.

For example, the entries for VGA displays in the [fonts] section are:

[fonts]

(other entries)

6:SSERIFE.FON, "MS Sans Serif 8,10,12,14,18,24 (VGA res)", "100,96,96"
(other entries)

6:COURE.FON, "Courier 10,12,15 (VGA res)", "100,96,96"

(other entries)

6:SERIFE.FON, "MS Serif 8,10,12,14,18,24 (VGA res)", "100,96,96"
(other entries)

6:SYMBOLE.FON, "Symbol 8,10,12,14,18,24 (VGA res)", "100,96,96"
(other entries)

6:SMALLE.FON, "Small (VGA res)", "100,96,96"

This is the format for entries in the [ttfonts] section:

Jont header file, description, font file, fontfamily/flags

Entry Meaning

font header file The filename for the TrueType header source file.

description The string, enclosed in quotes, that will appear in the Fonts dialog box.
The first letter of each word in the string needs to be capitalized.

font file The filename for the TrueType font.

Jontfamily/flags The name of the font family plus a flag, where 0000 is a normal-weight font,
0100 is a bold font, and 1000 is an italic font. The fontfamily/flag value must
be enclosed in quotes.
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These are the entries for the [ttfonts] section:

[ttfonts]
5:ARIAL.FOT, "Arial (TrueType)", S:arial.ttf, "
5:ARIALBD.FOT, "Arial Bold (TrueType)", 5:arialbd.ttf, "Arial0100"
5:ARIALBI.FOT, "Arial Bold ltalic (TrueType)", S:arialbi.ttf, "Arial1100"
S:ARIALLFOT, "Arial Italic (TrueType)", S:ariali.ttf, "Arial1000"
5:COUR.FOT, "Courier New (TrueType)", 5:cour.ttf, ™
5:COURBD.FOT, "Courier New Bold (TrueType)", S:courbd.itf, “Courier0100"
5:COURBI.FOT, "Courier New Bold Italic (TrueType)", 5:courbi.ttf, “"Courier1 100"
5:COURI.FOT, “Courier New ltalic (TrueType)", 5:couri.ttf, “Courier1000"
3:TIMES.FOT, "Times New Roman (TrueType)", 4.times.ttf, "
3:TIMESBD.FOT, "Times New Roman Bold (TrueType)", 4.timesbd.ttf,
"Times New Roman0100"
3:TIMESBLFOT, "Times New Roman Bold ltalic (TrueType)", 4:timesbi.ttf,
"Times New Roman1100"
4:TIMESI.FOT, "Times New Roman ltalic (TrueType)", 4:timesi.tif, "Times New Roman1000"
5:SYMBOL.FOT, "Symbol (TrueType)", 5:symbol.ttf, "

Incompatible Driver Sections

:ﬁ Some MS-DOS drivers and TSRs are not compatible with Windows 3.1. Setup
checks these sections in SETUP.INF for names of incompatible drivers and
TSRs: [compatibility], [incompTSR1], [incompTSR2], and [block_devices].
You can add to the lists of drivers and TSRs in any of these sections.

Some manufacturers are updating their drivers for compatibility with Windows
3.1. To determine whether you have the latest version of a driver, check with
the driver manufacturer.

If Setup finds a command in the CONFIG.SYS file that loads any of the files
listed in [compatibility], it removes the command and leaves a blank line.
You can reinstall these files at a later time.

Setup checks three other sections: [incompTSR1], [incompTSR2], and
[block_devices]. The TSRs and drivers listed in [incompTSR1] prevent Setup
from running and should be removed from memory and from AUTOEXEC BAT
and CONFIG.SYS before running Setup. The TSRs and device drivers listed in
[incompTSR2] can cause problems if they are running during Setup or when
you start Windows. The block devices listed in the [block_devices] section are
not compatible with Windows 3.1.

Note  Check the current entries in SETUP.INF on your disk, and check also
the information in the Readme file in your Windows package. Microsoft will
update the entries in the incompatible driver sections when new information is
known about these and other programs. For more information about these TSRs
and Setup, see “Troubleshooting TSRs During Setup” in Chapter 13,
“Troubleshooting Windows 3.1.”
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Several sections provide information about files to update and translate
filenames for OEM installation disks.

[installable.drivers]
This section specifies drivers that can be installed for multimedia Windows,
including drivers for MIDI, sequencers, waveform audio, SoundBlaster boards,

and device timers. The format for entries in this section is:

keyname= filename, types, description, VxDs, default parameters

Entry Meaning

keyname The profile name of the driver.

filename The filename of the device driver, with disk number.
types The kinds of multimedia device, enclosed in quotes.

description A descriptive string, enclosed in quotes.

VxDs Filenames for any supporting files for virtual devices.

default parameters  The default parameters for the device, if any.

The standard entries for this section are:

[installable.drivers]

adlib= 3:adlib.drv,"MIDI","Ad Lib",4:vadlibd.386,

lapc1= 3:mpu401.drv,"MIDI","Roland LAPC1",,

midimapper= 4:midimap.drv,"MidiMapper","MIDI Mapper",,

mpu401= 3:mpu401.drv,"MIDI","Roland MPU401",,

sequencer= 4:mciseq.drv,"Sequencer”,"[MCI} MIDI Sequencer”,,

soundblaster= 3:sndblst.drv,"Wave,MIDI","Creative Labs Sound Blaster 1.0",
3:vsbd.386,,adlib

soundblaster2= 3:sndblst2.drv,"Wave,MIDI","Creative Labs Sound Blaster 1.5",
3:vsbd.386,,adlib

timer= S:timer.drv,"Timer","Timer",5:vtdapi.386,

thunder= 3:sndblst2.drv,"Wave, MIDI","Media Vision Thunder Board",3:vsbd.386,,adlib

wave= 4.:mciwave.drv,"WaveAudio","[MCI} Sound",,"4"
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[translate]

This section specifies translated OEM filenames, with their installation disk
filenames and locations. Some examples of entries in this section include:

[translate]

WinDiskName=25,"Microsoft Windows 3.0 Disk"
WinDiskName=14,"Windows Disk #"
*vddvga=2:vddvga30.386

cti.lgo=2:herclogo.lgo

herclogo.rle=1:herclogo.rle
vddega=2:vddega.386
vgacolor.gr2=3:vgacolor.2gr
vgalogo.lgo=2:vgalogo.lgo
vgalogo.rle=2:vgalogo.rle

rgdi.lgo=2:vgalogo.lgo

rgdi.rle=2:vgalogo.rle

vga.gr3=1:vga30.3gr

(other entries for font, keyboard, DLL, and code page filename translations)

[update.files]

This section describes installable drivers to be updated if earlier versions of the
files are found on the user’s hard disk. The format for this section is:

location, filename

Entry Meaning

location The location for the file to be updated, as either 0: to indicate the WINDOWS
directory, or 0:system to indicate the SYSTEM subdirectory.

filename The filename of the file to be updated, with the disk number.

These are the standard entries for this section:

[update.files]
0:system,3:sndblist.drv
0:system,3:sndblst2.drv
0:system,3:adlib.drv
0:system,3:mpu401.drv
0:system,5:vtdapi.386
0:system,3:vsbd.386
0:system,4:vadlibd.386

Setup uses the [Update.Dependents] section to update dependents of files
listed in [Update.Files]. These are the standard entries for this section:

[Update.Dependents]
msadlib.drv = 4.vadlibd.386
sndblst.drv = 4:vsbd.386
sndbist2.drv = 4:vsbd.386
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[ini.upd.patches]

This section is used by MS-DOS Mode Setup and Windows Mode Setup to
temporarily rename profile strings for .INI entries during Setup if the original
profile string exists in the .INI file and has a value defined. The format for this
section is:

ini file, section, temporary profile, original profile

Entry Meaning
ini file The initialization file.
section The section name in the .INI file.

temporary profile The profile to be replaced, enclosed in quotes.
original profile The value to be added in the .INI file, enclosed in quotes.

These are example entries for this section:

[ini.upd.patches]

system.ini, Boot, "olddrivers" ,"drivers"”
win.ini, Desktop, "oldwallpaper” ,"wallpaper”
system.ini, Boot, "oldtaskman” ,"taskman.exe"

[blowaway]

This section marks the end of the installation information and the beginning of
the configuration sections. This section tells Windows Mode Setup where to
stop reading the SETUP.INF file, because Windows Mode Setup does not need
this information.

[ini.upd.31]
This section tells Setup which lines in SYSTEM.INI and WIN.INT are to be
replaced with new values in the upgrade from Windows version 3.0 to version

3.1. This is the format for entries in this section:

ini file, section, OldEntry, NewEntry

Entry Meaning

ini file The .INI file that is to be changed.

section A section name in the .INI file.

OldEntry The old entry to be replaced, enclosed in quotes. If this value is null,
Setup assumes that the NewEntry is to be added.

NewEntry The new entry to be added, enclosed in quotes.
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Some of the entries in this section include:

[ini.upd.31]

system.ini, 386Enh, "keyboard=bpvkd.386", "keyboard="vkd"
system.ini, 386Enh, "device=vpicda.386", “device=*vpicd"
system.ini, 386Enh, “device=*vhd" , "device="blockdev"
system.ini, 386Enh, "device=*vpd" ,

system.ini, 386Enh, , "device=*pagefile"

win.ini , FontSubstitutes, , "Helv=MS Sans Serif"

win.ini , FontSubstitutes, , “Tms Rmn=MS Serif"

win.ini , FontSubstitutes, , "Courier=Courier New"

win.ini , FontSubstitutes, , "Times=Times New Roman"
win.ini , FontSubstitutes, , "Helvetica=Arial"

(other entries for fonts that have been replaced or removed for Windows 3.1)

System Configuration Sections

These sections provide information for installing appropriate system files for
various machines.

[system]

The [system] section is used to map system short names used in the [machine]
section to the appropriate system files. This section lists drivers that are selected
only by the [machine] settings; these drivers can vary from system to system,
and do not have special selections in the Setup menus:

[system]

system= 2:system.drv
sound= 1:mmsound.drv
comm= 1:comm.drv
hpsystem= 2:hpsystem.drv

[machine]

This section is used by Setup to install the appropriate system files for various
machines. Most machines use the “MS-DOS System” option, but some specific
original equipment manufacturers (OEMs) need special drivers or specific
switches to be set in the SYSTEM.INI file for compatibility.

A system description for each entry in [machine] appears in the System
Settings list in Setup. An asterisk (*) in the menu means that Setup will use
the device specified in this section, overriding the description of the detected
device for keyboards, mouse drivers, displays, and other elements.
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This is the format for the entries in this section:

keyname= description, system drv, kbd drv, kbd type, mouse drv, disp drv,
sound drv, comm drv, himem switch, ebios, Cookz

Entry Meaning

keyname The profile string for the system.

description A string describing the system, enclosed in quotes, that will appear in the system-
description dialog box in Setup.

system drv The short name for the system driver, identified in [system].

kbd drv The short name for the keyboard driver, as defined in [keyboard.drivers].

kbd type The short name for the keyboard type, as defined in [keyboard.types].

mouse drv The name of the mouse driver, which is the keyname defined in
[pointing.device].

disp drv The name of the display driver, which is the keyname defined in [display].

sound drv The name of the sound driver, as defined in [system)].

comm drv The name of the communications driver, as defined in [system].

himem switch A number (1-8) that identifies the A20 handler, which allows HIMEM.SYS

to access extended memory. For a list of these numbers, see Chapter 13,
“Troubleshooting Windows 3.1.”

ebios The EBIOS support, defined in [ebios].

Cookz A [Cookz] section (called “cookies” in the SETUP.INF comments) that contains
information for modifying entries in the .INI files, usually to define [386enh]
entries in SYSTEM.INL

important Do not change the order of entries in the [machine] section.

The list of drivers in [machine] is a default list. If Setup detects a different
display adapter than the type listed for the machine, the detected display driver
will be installed.

For example, this shows the first three entries in the [machine] section:

[machine]

ibm_compatible= "MS-DOS System",system kbd,t4sOenha,nomouse,egahires,
sound,comm,,ebios,

ast_386_486="AST: all 80386 and 80486 based machines",system,kbd,
tdsOenha,nomouse,egahires,sound,comm,,ebios,ast_cookz

at_and_t=""AT&T PC" system kbd,t4sOenha,nomouse,olibw,sound,comm,,ebios,

(other entries)
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These are the default [Cookz] specified in [machine] entries:

[apm_cookz] [everex_cookz] [nec_pm_cookz]
[apm_s]_cookz] [ibml40_cookz] [t5200_cookz]
[ast_cookz] [ncr386sx_cookz] [zen386_cookz]

The entries in the [Cookz] sections have this format:

ini file, section, cookie, needed file

Entry Meaning

ini file The .INI file that is to be modified.

section The section to be changed in that .INI file.

cookie The specific entry to be added to the section, enclosed in quotes.
needed file Any related file that might be required.

For example, this [Cookz] section for the AST system specifies that the entry
emmexclude=E000-EFFF should be added to the [386enh] section of
SYSTEM.INI:

[ast_cookz]
system.ini,386enh,"emmexclude=E000-EFFF",

The [Cookz] section for MS-DOS systems with Advanced Power Management
(APM) defines special drivers to be copied plus SYSTEM.INI additions:

[apm_cookz]

specialdriver,,,5:power.drv
system.ini,386enh,"device=vpowerd.386",5:vpowerd.386
mwD:power.hip

[special_adapter]

This section is used by MS-DOS Mode Setup to provide support for special
adapters that require additional files or other changes to the standard
Windows installation. For example, for the EtherLink MC adapter, the entry
DMABufferSize=32 is placed in the [386enh] section of SYSTEM.INI.

The default entries in [special_adapter] are:

[special_adapter]
eitherlink= DMAbuffersize,32 ; Needed if EtherLink MC is detected.
cdrom= 2:lanman10.386 ; Needed for CD ROM extensions.
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[ebios]

This section is used by the [machine] section to indicate which files are copied
for extended BIOS support on the specific configuration. EBIOS means
Extended Basic Input/Output System.

[ebios]

ebios= x:*ebios ; Required for most 386 machines.
hpebios= 2:hpebios.386,x:*ebios ; Required for HP 386 machines.
[language]

Setup uses this section to install the language libraries that come with
Windows. A language DLL must be installed for systems needing language
support other than U.S. English. Each entry in this section has this format:

keyname=language DLL, DLL description, language ID

Entry Meaning

keyname The profile string for the short name for the language.

language DLL The filename of the language DLL, including the installation disk number.

DLL description A string, enclosed in quotes, that will be used to describe the language in
Control Panel.

language ID A special identifying code.

The default entries for this section are:

[language]

dan= 2:langsca.dll, "Danish",1030

nld= 2:langdut.dil, "“Dutch" ,1043

enu=, "English (American)" ,1033

eng= 2:langeng.dll, "English (International)" ,2057
fin= 2:langsca.dll, "Finnish",1035

fra= 2:langfrn.dll, "French",1036

frc= 2:langeng.dll, "French Canadian" ,3084
deu= 2:langger.dll, “"German",1031

isl= 2:langsca.dll, "Icelandic”,1039

ita= 2:langeng.dll, "ltalian",1040

nor= 2:langsca.dll, “Norwegian”,1044

ptg= 2:langeng.dll, "Portuguese” ,2070

esp= 2:langspa.dil, "Spanish (Classic)" ,1034
esn= 2:langeng.dll, "Spanish (Modern)",3082
sve= 2:langsca.dll, "Swedish" ,1053

Note  Changes to this section can affect deflang= in [data].
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APPS.INF: The Application Installation Information File

Setup places the APPS.INF file in the SYSTEM subdirectory during Windows
installation. The APPS.INF file contains information in these basic sections:

e [dialog] contains the title text used when Setup displays the Setup
Applications dialog box.

e [base_PIFs] defines a batch file for creating the _DEFAULT.PIF file, and
specifies settings for COMMAND.COM.

® [enha_dosprompt] defines memory requirements for the MS-DOS Prompt
when it runs under 386 enhanced mode Windows.

e [dontfind] lists Windows applications to be ignored during the Setup
Existing Applications stage of installation. This section is described later
in this section.

e  [pif] contains PIF parameters for non-Windows applications. Additional
sections define information for optimizing PIFs. This section is described
later in this section.

If you have a custom PIF you want to install for multiple systems, or if you want
to tailor application setup in other ways, you can change entries in APPS.INF.

Note Installing non-Windows applications with Setup helps to avoid
conflicts in setting up PIFs for applications that use the same executable
filename.

[ dontfind]

This section is used when Setup is searching the hard disk for Windows
applications. The entries in this section are overlooked by Setup, and these
items are not placed in the Program Manager Applications Group. This
prevents Setup from creating duplicate copies of standard Windows
applications.

Some of the files in the [dontfind] section are listed in the following table.
Check SETUP.INF in your system for the most up-to-date list.
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Filenames

APM.EXE IMAGEDIT.EXE PRINTMAN.EXE TASKMAN.EXE
CALC.EXE IMPLIBW.EXE PROGMAN.EXE TBOOK.EXE
CALENDAR.EXE JFPRINT.EXE QT.EXE TERMINAL.EXE
CARDFILE.EXE LIBW.EXE RCPPW.EXE TRANS.EXE
CHARMAP.EXE LINKW.EXE RCW.EXE WHELP.EXE
CLIPBRD.EXE LWINHELP.EXE RECORDER.EXE WIN2WRS.EXE
CLOCK.EXE MACRODE.EXE REGEDIT.EXE WINBBS.EXE
CONTROL.EXE MCWIN.EXE REGLOAD.EXE WINCBT.EXE
CVPACKW.EXE MPLAYER.EXE REVERSLEXE WINFILE.EXE
DDESPY.EXE MSDOS.EXE SDKPAINT.EXE WINHELP.EXE
DEWPROJ.EXE MSDRAW .EXE SETUP.EXE WINMINE.EXE
DIALOG.EXE MXWIN.EXE SHAKER.EXE WINTUTOR.EXE
DLGEDIT.EXE NOTE-IT.EXE SHED.EXE WINVER.EXE
DRWATSON.EXE NOTEPAD.EXE SOL.EXE WORDART.EXE
EQNEDIT.EXE PACKAGER.EXE SOUNDREC.EXE WPCDLL.EXE
FONTEDIT.EXE PAINT.EXE SPOOLER.EXE WPWINFIL.EXE
FTP.EXE PBRUSH.EXE SPY.EXE WRITE.EXE
GRAPH.EXE PIFEDIT.EXE STRESS.EXE ZOWOMIN.EXE
GRAFLINK.EXE PLAY.EXE SWAPFILE.EXE

HEAPWALK EXE PPTGRAPH.EXE SYSEDIT.EXE

[pif]

B

Complete setup information for PIFs in Windows 3.1 is stored in APPS.INF
(rather than a subset of options in SETUP.INF, as in earlier versions of

Windows). Several related sections also appear in APPS.INF, the details of
which are described below.

A PIF is always created for any non-Windows application when you install it
to run under Windows, and a program item is added to the Applications group
in Program Manager. You can add PIFs during Setup by specifying the disk
location of a custom PIF in a [win_copyFile] section in SETUP.INF, or by
letting Setup create a PIF from custom entries in APPS.INF.

For a list of the applications for which PIF information is included in APPS.INF,

see “Applications with PIF Data in APPS.INF” in Chapter 7, “Setting Up Non-
Windows Applications,” in the Windows Resource Kit.
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This is the format for each entry in the [pif] section:

exe file= pif name, window title, startup directory, close-window flag,
icon filename, icon n, standard pif; 386 pif, ambiguous exe, optimized pifs

Entry Meaning

exe file The filename, with extension, for the application’s executable file.

pif name The filename for the PIF, without the extension.

window title The string, enclosed in quotes, that will appear in the title bar.
startup directory The directory that is the current directory when the application starts.

close-window flag

The flag that indicates whether the application window is automatically closed
when the user quits the application. The value is cwe if the application window
should be closed on exit; the value is null if the window should not be closed on
exit.

icon filename The filename from which to extract the program icon. The default is
PROGMAN.EXE; in Windows 3.1, many PIFs list icons from
MORICONS.DLL.

iconn The number from the icon extraction table; the default is 0.

standard pif The APPS.INF section that contains the PIF settings for standard mode;
the default is [std_dflt].

386 pif The APPS.INF section that contains the PIF settings for 386 enhanced mode;
the default is [enha_dflt].

ambiguous exe The APPS.INF section that lists applications with same executable filename
specified in exe file.

optimized pifs Other APPS.INF sections that contain optimized PIF settings.

Important The list in [pif] must remain in alphabetical order by executable
filename.

These are the entries for [std_dflt] and [enha_dflt], which specify the values
for the default standard mode and 386 enhanced mode PIFs:

[std_dftt]

; Default is a text mode application that does not directly modify COM ports.
; Other possible options are given for reference.

; (or) means the entry corresponds to a radio button group

minconvmem= 128

videomode= txt
xmsmem= 0,0
checkboxes=

i (o) gra
; ##t,, ## (min, max)
; ¢1,62,c3,c4 kbd,nse,pps,ata,aes,ces,psc,aps,nss
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[enha_dflt]
; Other possible options are given for reference.
; (or) means entry corresponds to radio button group

convmem= 128,640 ; #it ## (Required, Limit)
emsmem= 0,1024 ; ## i (Required, Limit)
xmsmem= 0,1024 ; #it ## (Required, Limit)
dispusage= fs ; (or) win

execflags=; bgd, exc

multaskopt= 50,100 ; ## #4# (Bgd Pri, Fgd Pri)
procmemflags= dit,hma ; eml,xml,lam
dispoptvideo= txt ; (or) Igr,hgr
dispoptports= hgr ; bt lgr

dispflags= emt ,vm

otheroptions= afp ; cwa,ata,aes,ces,psc,aps,asp,aen

The options for [std_*] and [enha_*] entries are the same kinds of settings you
make in the PIF Editor dialog boxes for standard and 386 enhanced mode.

The following example shows the basic [pif] entry for an application that uses
LEARN.EXE as the executable filename:

LEARN.EXE= LEARN ,"Learning Microsoft Works",,cwe,moricons.dll,5,
std_LEARN,enha_LEARN,amb_learn

These are the optimized pifs sections for Learning Microsoft Works:

;Learning Works (LEARN.EXE)
[std_LEARN]

minconvmem= 185
videomode= gra

xmsmem= 0,1024
checkboxes= kbd,pps

[enha_LEARN]
dispoptvideo= hgr
convmem= 185,520
emsmem= 0,4096
xmsmem= 0,4096
dispusage= win
execflags= exc
procmemflags= hma
dispoptports=
dispflags= emt,rvm

Windows Resource Kit



Chapter 2 The Windows Setup Information Files 125

When you choose to have Setup install other applications to run under
Windows, Setup displays a list of applications that use the same exe file so
that you can choose which application you want to install. For example, these
are the default ambiguous exe entries in APPS.INF for other applications
besides Microsoft Works that use LEARN.EXE as the exe file:

[amb_learn]

;,MS quick pascal, learning works, learning word (LEARN.EXE)

LEARN.EXE= LEARN ,"MS Quick Pascal Express 1.0",,cwe,moricons.dll,5,
std_PASEXPES,enha_PASEXPES

LEARN.EXE= LEARN ,"Learning Microsoft Word 5.C",,cwe,moricons.dll,5,
std_LEARNS,enha_LEARNS

LEARN.EXE= LEARN ,"Learning Microsoft Word 5.5 ",,cwe,moricons.dl|,5,
std_LEARNSS5,enha_LEARNS5S

And, as an example, these are the optimized pifs sections for Learning
Microsoft Word 5.5:

[std_LEARNSS])
minconvmem= 180
videomode= gra

[enha_LEARNSS]
dispoptvideo= hgr
convmem= 180,195
emsmem= 0,0
xmsmem= 0,0
dispoptports=

‘You might want to include custom entries in APPS.INF if, for example, you
want to use different PIFs for the same application. During Setup, users would
be prompted to specify which PIF to install. This example adds PIF information
for a custom application and uses a custom optimized pif section:

XYZAPP.EXE= xyzapp,"XYZ - Example APP",C:\XYZAPP cwe,moricons.dli,25,
std_dfit,enha_dfit,opt_xyz

[opt_XYZ]
XYZAPP.EXE= xyzapp2,"XYZ - Enhanced",C:\XYZAPP,cwe,moricons.dll,27,,enha_XYZ2,

[enha_XYZ2]
minconvmem= 204
videomode= gra
xmsmem= 320,1024
dispoptports= bt

Note  Be sure you thoroughly understand the settings in PIF Editor before
you attempt to edit APPS.INF to incorporate new standard settings. For details,
see Chapter 8, “PIFS and PIF Editor.”

Windows Resource Kit



126 Part 1 Installation and Setup

CONTROL.INF: The Control Panel Information File

A

The CONTROL.INF file contains information that Control Panel uses during
setup to install printer drivers and to provide international support. The three
sections are:

® [io.device], which defines the printers supported in Windows.

e [io.dependent], which defines supplementary files required for some
printer drivers.

® [country], which defines international formats used by Control Panel.

Printer Driver Sections

Windows Resource Kit

The [io.device] and [io.dependent] sections provide information about printer
drivers. If you want to install a printer driver during Setup other than a driver
that is supplied with Windows, add references in these two sections.

A custom printer driver might be able to use the fonts already installed in

Windows, or it might require additional files to be installed with it and
specified in the [sysfonts], [fixedfonts], and [oemfonts] sections of SETUP.INF.

[io.device]

This section lists all of the supported printers for Windows 3.1. This section
is used by Control Panel to install printer support. This is the format for each
entry in this section:

filename, description, scaling string, scaling string

Entry Meaning

filename The filename and extension, with the installation disk number.

description The string, enclosed in quotes, that appears in Control Panel and that is used
in WIN.INL

scaling string One or two strings, enclosed in quotes, that indicate the scaling for the device.

A driver can have more than one entry in [io.device] to specify settings that
correspond to different printers.
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Some of the entries in this section include:

[io.device]

6:TTY.DRV,"Generic / Text Only","DEVICESPECIFIC"
6:HPPCL.DRV,6:unidrv.dll,"Agfa Compugraphic Genics","DEVICESPECIFIC"
6:pscript.DRV,"Apple LaserWriter Il NTX","DEVICESPECIFIC"
6:HPPCL.DRV,6:unidrv.dll,"Apricot Laser","DEVICESPECIFIC"
6:HPPLOT.DRV,"AT&T 435","CONTINUOUSSCALING"
6:CITOH.DRV,6:unidrv.dll,"AT&T 470/475","DEVICESPECIFIC"
6:EPSON9.DRYV,6:unidrv.dlil,"Epson DFX-5000","DEVICESPECIFIC"
6:HPPCL.DRV,6:unidrv.dll,"HP LaserJet |ID","DEVICESPECIFIC"

(other entries)

[io.dependent]

Control Panel checks this section to see if the printer driver requires other files
to be copied to the SYSTEM subdirectory. The files to be copied might be soft
font installers, font files, help files, or other support for the printer. This is the
format for each entry in this section:

driver filename, files to be copied with the driver

The default entries in this section are:

[io.dependent]

pscript.drv = 6:pscript.hip, 6:testps.txt

tty.drv = 6:tty.hlp

ibm4019.drv = 6:5f4019.exe

Ibpiii.drv = 6:can_adf.exe

Ibpli.drv = 6:can_adf.exe

pg306.drv = 6:sfinst.exe

hppcl.drv = 6:finstall.dll, 6:finstall.hlp, 6:unidrv.hip
hpdskjet.drv = 6:finstall.dll, 6:finstall.hlp, 6:unidrv.hip
hppcl5a.drv = 6:finstall.dll, 6:finstall.hlp, 6:hppciSa.hlp, 6:hppclSop.hip
paintjet.drv = 6:dmcolor.dll, 6:unidrv.hip
thinkjet.drv = 6:unidrv.hlp

canon130.drv = 6:unidrv.hlp

canon10e.drv = 6:unidrv.hlp

epson9.drv = 6:dmcolor.dll, 6:unidrv.hip
epson24.drv = 6:dmcolor.dll, 6:unidrv.hip
escp2.drv = 6:unidrv.hlp

fuji9.drv = 6:dmcolor.dll, 6:unidrv.hip

fuji24.drv = 6:dmcolor.dll, 6:unidrv.hlp
ibmcolor.drv = 6:dmcolor.dll

oki9.drv = 6:unidrv.hlp

oki9ibm.drv = 6:unidrv.hlp

oki24.drv = 6:dmcolor.dll, 6:unidrv.hip
nec24pin.drv = 6:dmcolor.dll, 6:unidrv.hip
panson24.drv = 6:dmcolor.dll, 6:unidrv.hip
panson9.drv = 6:dmcolor.dll, 6:unidrv.hlp
proprint.drv = 6:unidrv.hlp

proprn24.drv = 6:unidrv.hip
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[country]

This section is used by Control Panel for international formats. We recommend
that you only make international modifications by choosing the Country icon in
the Control Panel.

66"’
.

For example, these are the two entries for Canada. The “!” symbol is a field

delimiter.

"Canada (English)", "2!111012!1!110121111111$1,1.1/1:1,!dd/MM/yy! MMMM d, yyyy!ENG"
"Canada (French)”, "212!31211111012!8!1111$! 1,1/1:};lyy-MM-dd!d MMMM, yyyy!FRC"

The [country] section contains entries for these countries:

Australia Germany Spain

Austria Iceland Sweden

Belgium (Dutch) Ireland Switzerland (French)
Belgium (French) Italy Switzerland (German)
Brazil Mexico Switzerland (Italian)
Canada (English) Netherlands Taiwan

Canada (French) New Zealand United Kingdom
Denmark Norway United States

Finland Portugal Other Country

France South Korea

Modifying .INF Files for Custom Installations

Windows Resource Kit

You can create custom Windows installations for multiple systems by changing
entries in the Setup information files to modify the following:

e The hardware options available for installation on individual workstations.
e The Setup options available for network installation.

o Thefiles copied into the user’s Windows directories.

e The applications that are installed automatically during Setup.

This section summarizes the activities related to modifying the .INF files for
custom installations.
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Modifying .INF Files to Install Custom Windows

If you want the users at your site to run a customized version of Windows, you
can modify the SETUP.INF file before setting up Windows for the workstations.

You can change default Program Manager groups, create other groups, and add
applications to these groups. You should only modify SETUP.INF if you want to
set up a customized Windows desktop; you do not need to modify this file if
you want the default Windows configuration.

Removing Hardware Devices from Lists in Setup

During Setup, users might be required to specify hardware devices from a list of
supported devices. For example, when setting up a printer, the user is presented
with a list of printers. The user must know what kind of printer the system is
connected to and select that printer from the list. Users might also have to
select their particular display, pointing device, network, or other hardware
devices.

You can remove from these lists any devices that your users do not have by
modifying the SETUP.INF and CONTROL.INF files. Be careful not to remove
a device that a user might have, because this might cause the Setup program
to run incorrectly.

To remove a printer from the list of printers:

1. Make a backup copy of the original .INF files, and edit the copies.

2. Inthe [io.device] section of CONTROL.INF, delete the entry for any printers
you do not want to display in the Setup lists.

To remove other hardware devices from the lists in Setup:

e In SETUP.INF, delete the entry for the hardware device you do not want
to display in the Setup lists.

You can delete entries from [display], [system], [keyboard.types],
[network], [machine], and [pointing.device].

If you remove an entry from SETUP.INF or CONTROL.INF, the entry will not
appear when users install a printer from Control Panel or change system
settings by running Setup from within Windows.
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Specifying Windows Applications to Install

You can create a custom list of Windows applications, bitmaps, and screen-
savers to be installed with Windows if you want to restrict or customize the
installation for multiple systems. To do this, add or remove entries in the
[win.apps], [win.dependents], [win.games], [win.scrs], and [win.bmps]
sections of SETUP.INF.

Forcing the Network Setup Option

If you want to make sure that users set up a shared copy of Windows (the
setup /n option), you can modify SETUP.INF so that even if the user types
setup without the /n option, the Setup program installs a shared copy of
Windows on the workstation.

To do this, make sure netsetup=true in the [data] section of SETUP.INF.
The default entry is netsetup=false, which allows users to run any of the
Setup options.

Modifying .INF Files to Install Custom Applications

Windows Resource Kit

If you want Windows to install a custom application for multiple systems,
you can make changes in .INF files to install the application during Setup.

The examples in the following discussion show the steps for installing a
custom application, QB.EXE, with its help file and PIF.

Copying Additional Files to a User’s Directory

If you want the application files to be copied to the user’s WINDOWS directory
during Setup, you can specify additional files to copy during Setup in the [net]
section of SETUP.INF for network setup, or specify files in [win.copy] to copy
for stand-alone systems.

The files you want to copy must be either on a floppy disk or in the same
directory as the Windows files on the network server. If the files are on a floppy
disk, you must first assign a disk number in the [disks] section of SETUP.INF
and then specify that disk number in the [net] or [win.copy] sections.
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To specify an additional disk that Setup can prompt for:

Add an entry to the [disks] section of SETUP.INF, including the disk
number, path of the disk, name of the disk, and disk tag (used to determine
if the disk is in the drive). Example:

[disks}]
(other entries)
7=. ,"Quick Blibbet Application",disk7

The disk number refers to the Windows Setup disk where the file is located.
Make sure the values for the disk name and disk tag items in the [disks] entry
match the actual disk label and volume name.

To copy additional files to a user's system:

1.

Add one or more entries to the [win.copy] or [win.net] sections in
SETUP.INF for the files that Setup should copy. Or add a reference in
one of these sections to an optional [win_copyFiles] section.

You can also specify that the files be copied to a subdirectory of the
WINDOWS directory.

For example, to place the file in the user’s C:\WINDOWS\APPDIR
subdirectory, you might change the [win.net] section as follows:

[win.net]
(other entries)
#custom.apps,0:appdir ; files are specified in [custom.apps]

If you specify a [win_copyFiles] section as the value in [win.net] or
[win.copy], add that section to SETUP.INF with a list of the files to copy.
For each file you want to copy, include a disk number, a colon, the
filename, and a description (optional).

If the files are on the network, you can specify any disk number;
the number will be ignored, but you must still specify a number. If the files
are on a floppy disk, use the number specified in the [disks] section.

For example, to install the custom application QB.EXE and its related PIF
and help file, the [custom.apps] section should contain these entries:

[custom.apps]

7:QB.EXE,"Quick Blibbet",165000,qgblibbet
7:QB.PIF,"QBlibbet",545
7:QB.HLP,"QBlibbet Help",15000
diskspace=180545
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3. Ifyou have a custom Windows application that uses a DLL, add an entry
to the [win.dependents] section to install the DLL file. Example:
[win.dependents)

gblibbet= 7:QBLIBBET.DLL
(other entries)

Adding Custom Groups to Program Manager

You can edit SETUP.INF to change the content of the default Program Manager
groups or to add your own custom groups. You should only modify SETUP.INF
for this purpose if you want to create a custom Windows desktop for multiple
systems. Otherwise, individual users can use the menu commands in Program
Manager to customize their personal desktops.

If this SETUP.INF file will be used both for updating and for new installations,
add the group to both the [program.groups] and the [new.groups] sections.

To add an application to a Program Manager group:

1. Add entries to the [progman.groups] and [new.groups] sections of
SETUP.INF to install a custom Program Manager group. Example:

[progman.groups] [new.groups])
(other entries) (other entries)
group9=QBlibbet group9=QBlibbet

2. Add one or more [group#] sections to SETUP.INF with an entry that
describes the program item.

Type the program title in double quotes (" ') followed by a comma (,) and
then the application filename and icon information. If the application is not
in the WINDOWS directory, include the path. Example:

[group9]
"Quick Blibbet" k:\qb\gblibbet.pif, moricons.dll,24,gblibbet

This example specifies the icon extraction file as MORICONS.DLL, a file that
comes with Windows 3.1.

A custom group for your application will be created in Program Manager, with
a program item in that group, when the other Program Manager groups are
installed during Setup.
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If the application is on a network, make sure each user has access to the
appropriate network drive. After Setup, you might also want to specify a
working directory for user files so that personal files don’t remain in the
shared application directory. You or a user can specify a working directory
by modifying the Program Item Properties in Program Manager. For details,
see Chapter 3, “Program Manager,” in the Windows User’s Guide.

Adding Custom PIF Information in APPS.INF

fﬁ If your custom application uses the same executable filename as other
applications listed in the [pif] section in APPS.INF, add entries in that file to
define specific information about your application.

To add custom PIF information in APPS.INF:

1. In the basic entry in [pif], add an ambiguous exe item. Example:

QB.EXE = QB,"Microsoft QuickBASIC", cwe,moricons.dll, 14,
std_QB,enha_QB,amb_QB

2. Add anew [amb_*] section to define the PIF information for your
application. Example:
[amb_QB]

;"Microsoft QuickBASIC" and "Quick Blibbet” both use QB.EXE
QB.EXE= QBlibbet,"Quick Blibbet",,cwe,moricons.dll,24,std_QB1,enha_QB1

3. Add [std_* and [enha_*] sections if you want to define custom PIF
information. Example:
[std_QB1]

minconvmem= 192
videomode= gra

[enha_QB1]

convmem= 380,640
execflags= bgd

Windows Resource Kit
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Related information

The Windows Files

A question that technical people often ask about Microsoft Windows is:
What does this file do? This chapter describes the purpose for each file
in the WINDOWS directory and the SYSTEM subdirectory.

For information about how to add to the list of files that are installed
automatically with Windows, see “Modifying .INF Files for Custom
Installations” in Chapter 2, “The Windows Setup Information Files.”

® Windows Resource Kit: Chapter 2, “The Windows Setup Information
Files”; Chapter 4, “The Windows Initialization Files”; Appendix C,
“Windows 3.1 Disks and Files”

® Glossary terms: code page, EMS, XMS, protected mode, virtual device
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About the Windows Files

’ Expanding Files from
the Windows Disks

i Flowca .

WIN.COM

When Microsoft Windows runs, it performs all operating system duties
except file system management, which MS-DOS still performs. Windows
calls functions that are stored in a variety of executable files, driver files,
and other dynamic-link libraries to manage the display, keyboard, and other
devices, and to manage memory and execute programs.

The kinds of files that make up Windows 3.1 include:

® The WIN.COM file.

® The core dynamic-link libraries (kernel files, USER, and GDI) that
contain the code and data for the Windows functions.

e The font files and the drivers for keyboard, display, system, mouse,
printers, networks, multimedia, and other devices.

® The files that provide MS-DOS support components for Windows.

o The Windows applications files and other files such as shells, utilities,
and accessories.

| For instructions on how to expand any files from the Windows installation
t disks, see Flowchart 1.7 on page 16. For technical information about the

Windows 3.1 files, see the manuals for the Microsoft Windows Software

I Development Kit and Driver Development Kit.

Windows Resource Kit

WIN.COM is the loader for Windows. It checks the machine type, memory
configuration, and device drivers to determine which mode is appropriate to
start Windows. To start Windows, there needs to be sufficient memory, an XMS
driver present (such as HIMEM.SYS), and processor support for standard mode
(80286 or higher) or 386 enhanced mode (80386 or higher).

After WIN.COM determines the appropriate operating mode, it uses the MS-
DOS exec command to execute one of the following files, which in turn loads
Windows:

® DOSX.EXE for standard mode
® WIN386.EXE for 386 enhanced mode
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To build Windows, WIN.COM brings together a number of files:

The core files

The drivers

The fonts and language support files

Support files for non-Windows application
MS-DOS support and various mode-specific files

The Core Files

Three files make up the Windows core components: Kernel, User, and GDI.

® The kernel files (KRNL286.EXE or KRNL386.EXE) control and allocate
all the machine resources to manage memory, load applications, and
schedule program execution and other tasks.

® USER.EXE creates and maintains windows on the screen, carrying out all
requests to create, move, size, or destroy a window. User also handles
requests regarding the icons and other components of the user interface.
User directs input to the appropriate application from the keyboard, mouse,
and other input sources.

® GDILEXE controls the Graphics Device Interface, which executes graphics
operations that create images on the system display and other devices.

Drivers, Fonts, and International Support Files

Driver Files

Drivers make device independence possible for Windows applications,
providing the hardware-specific interface between the physical devices and
Windows. Setup can install several kinds of drivers for Windows, such as:

Comm drivers Mouse drivers Printer drivers
Display drivers Multimedia drivers Sound drivers
Keyboard drivers Network drivers System drivers

The network, multimedia, and printer drivers are optional. Also, drivers can
be installed to support virtual machines in 386 enhanced mode, as described
in “Files for 386 Enhanced Mode” later in this chapter.
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System Driver Files

The system driver provides support for the system timer, information about
system disks, and access to OEM-defined system hooks. There are two system
drivers shipped with Windows:

® SYSTEM.DRV, the driver for most hardware systems
® HPSYSTEM.DRYV, the HP Vectra system driver for standard mode

Keyboard Driver Files
The keyboard drivers shipped with Windows support keyboard input:

e KEYBOARD.DRYV for standard keyboards, installed by default
e KBDHP.DRYV for all Hewlett-Packard machines
® KBDMOUSE.DRYV, the Olivetti/AT&T keyboard mouse driver

The keyboard driver is a standard driver for all systems worldwide. Windows
can also handle international keyboards, including foreign symbols, by using
the keyboard tables to refer to a language library.

Keyboard table Language library
KBDBE.DLL Belgian keyboard
KBDCA.DLL French-Canadian keyboard
KBDDA.DLL Danish keyboard
KBDDV.DLL U.S.-Dvorak keyboard
KBDFC.DLL Canadian multilingual keyboard
KBDFILDLL Finnish keyboard
KBDFR.DLL French keyboard
KBDGR.DLL German keyboard
KBDIC.DLL Icelandic keyboard
KBDIT.DLL Italian keyboard
KBDLADLL Latin American keyboard
KBDNE.DLL Dutch keyboard
KBDNO.DLL Norwegian keyboard
KBDPO.DLL Portuguese keyboard
KBDSF.DLL Swiss-French keyboard
KBDSG.DLL Swiss-German keyboard
KBDSP.DLL Spanish keyboard
KBDSW.DLL Swedish keyboard
KBDUK.DLL British keyboard
KBDUS.DLL U.S. keyboard
KBDUSX.DLL U.S.-International keyboard

The .DLL filename extension indicates that the file is a dynamic-link library.
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Mouse Driver Files

The mouse drivers shipped with Windows support pointing devices for use
with Windows and Windows applications.

Driver Supported mouse or pointing device
HPMOUSE.DRV Hewlett-Packard mouse (HP-HIL)

KBDMOUSE.DRV Olivetti/AT&T keyboard mouse

LMOUSE.DRV Logitech Serial mouse

MSC3BC2.DRV Mouse Systems COM?2/3 button mouse
MSCMOUSE.DRV Mouse Systems Serial/Bus mouse

MOUSE.DRV Logitech Bus or PS/2 style, Microsoft, or IBM PS/2 mouse
NOMOUSE.DRV No mouse attached to system

For information about the related MS-DOS mouse drivers, see “MS-DOS
Support Components of Windows” later in this chapter.

Display Driver Files

The display drivers shipped with Windows support the system display and the
cursor for the pointing device. The display driver, however, does not support
non-Windows applications running in full screen, because such applications
write directly to video.

Driver Supported display adapter
8514DR 8514/a
EGA.DRV EGA
EGAHIBW.DRV EGA with 128K RAM
EGAMONO.DRV EGA monochrome
HERCULES.DRV Hercules monochrome
OLIBW.DRV Olivetti/AT&T monochrome or PVC display
PLASMA.DRV Compagq Portable plasma
SUPERVGA.DRV Super VGA (800x600 - 16 colors)
TIGA.DRV TIGA
VGA.DRV VGA
VGAMONO.DRV VGA monochrome, MCGA
VIVGA Video Seven VGA with 512K
(FastWrite, VRAM, 1024i, and compatibles)
XGADRV XGA
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Other Driver Files

The communications driver, COMM.DRV, supports serial and parallel device

communications.

The Advanced Power Management device driver, POWER.DRYV, supports the
power management features of laptop and notebook PCs.

Printer Driver Files

Printer drivers support output to the printer device. Some of the printer drivers
shipped with Windows have a soft font installation utility. The related files also
include help files for the printer drivers and soft font installers. In Windows
3.1, many of the dot-matrix drivers have been replaced by a universal printer
driver. Other drivers have been updated for performance and to support

TrueType fonts.

Printer driver Representative printer

CANONI10E.DRV Canon Bubble-Jet BJ-10e

CANON130.DRV Canon Bubble-Jet BJ-130e

CANON330.DRV Canon Bubble-Jet BJ-300/330

CIT24US.DRV Citizen 24-pin

CIT9US.DRV Citizen 9-pin

CITOH.DRV C-Itoh 8510 or AT&T 470/475

DICONIX.DRV Kodak Diconix

DM309.DRV Olivetti DM 309

DMCOLOR.DLL Universal color printing support libary

EPSON24.DRV Epson 24-pin

EPSON9.DRV Epson 9-pin

ESCP2.DRV Epson ESCP2 dot matrix

EXECJET.DRV IBM Execlet

FUJI24.DRV Fujitsu 24-pin

FUJI9.DRV Fujitsu 9-pin

GENDRV.DLL Generic library

HPDSKJET.DRV Hewlett-Packard DeskJet Series

HPPCL.DRV HP LaserJet II Series

HPPCLSA.DRV HP LaserJet III Series
(HPPCLS5A.HLP and HPPCLSOP.HLP are the help files)

HPPLOT.DRV HP Plotter

IBM4019.DRV IBM Laser Printer 4019

IBM5204.DRV IBM Quickwriter 5204

Printer driver Representative printer (continued)

IBMCOLOR.DRV IBM Color

LBPILDRV Canon LBP-8 11

LBPIILDRV Canon LBPIII
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NEC24PIN.DRV
OKI24.DRV
OKI9.DRV

OKI9IBM.DRV
PAINTJET.DRV
PANSON24.DRV

PANSON9.DRV
PG306.DRV
PROPRINT.DRV

PROPRN24.DRV
PS1.DRV
PSCRIPT.DRV

QWIILDRV
THINKJET.DRV
TI8S0.DRV

TOSHIBA.DRV
TTY.DRV
UNIDRV.DLL

NEC 24-pin

Okidata 24-pin

Okidata 9-pin

Okidata 9-Pin IBM Model
HP PaintJet

Panasonic 24-pin
Panasonic 9-pin

PG 306

IBM Pro series

IBM Pro 24 pin series
IBM PS/1
Postscript (PSCRIPT.HLP is the help file)

IBM QuietWriter III
HP ThinklJet (2225 C-D)
TI 850/855

Toshiba p351/1351
Generic / Text only (TTY.HLP is the help file)

Microsoft universal library (UNIDRV.HLP is the help file)

The following files are soft font installers for specific printers.

Soft font installer Related printer

CAN_ADF.EXE Canon LBP-8 I1 or LBPIII

SF4019.EXE IBM Laser Printer 4019

SFINST.EXE PG 306

FINSTALL.DLL HPPCLS/A (FINSTALL.HLP is the help file)

The following files provide additional PostScript description information

for specific printers.

PostScript description

Related printer

40291730.WPD IBM LaserPrinter 4029 (17 fonts)
40293930.WPD IBM LaserPrinter 4029 (39 fonts)
EPL75523.WPD Epson EPL-7500
HERMES_1.WPD Hermes H 606 PS (13 Fonts)
HERMES_2.WPD Hermes H 606 PS (35 Fonts)
HPELI523.WPD HP LaserJet I1ISi PostScript
HPIID522.WPD HP LaserJet IID PostScript
HPIIIS22.WPD HP LaserJet III PostScript
HPIIP522.WPD HP LaserJet IIP PostScript
PostScript description Related printer (continued)
HP_3D522.WPD HP LaserJet IIID PostScript
HP_3P522.WPD HP LaserJet IIIP PostScript
IBM17521.WPD IBM 4019 (17 fonts)
IBM39521.WPD IBM 4019 (39 fonts)
MT_TI101.WPD Microtek TrueLaser
N2090522.WPD NEC Silentwriter2 90
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N2290520.WPD
N2990523.WPD
OL840518.WPD

Q2200510.WPD
Q820_517.WPD
SEIKO_04.WPD

OLIVETIL.WPD
P4455514.WPD
TRIUMPH1.WPD

N890X505.WPD
N890_470.WPD
05241503.WPD

05242503.WPD
OLIVETI2.WPD
PHIIPX.WPD

SEIKO_14.WPD
TIM17521.WPD
TRIUMPH2.WPD

U9415470.WPD
TIM35521.WPD
TKPHZR21.WPD

TKPHZR31.WPD
DEC1150.WPD
DEC2150.WPD

DEC2250.WPD
DEC3250.WPD
DECCOLOR.WPD

DECLPS20.WPD
NCM40519.WPD
NCM80519.WPD

L.200230&.WPD
1L330_52& WPD
L530_52& WPD
L630_52& WPD

Windows Resource Kit

NEC Silentwriter2 290
NEC Silentwriter2 990
Oki OL840/PS

QMS-PS 2200
QMS-PS 820
Seiko ColorPoint PS Model 04

Olivetti PG 306 PS (13 fonts)
Panasonic KX-P4455
Triumph Adler SDR 7706 PS (13 fonts)

NEC Silentwriter LC890XL
NEC Silentwriter LC890
OceColor G5241 PS

OceColor G5242 PS
Olivetti PG 306 PS (35 fonts)
Phaser II PX

Seiko ColorPoint PS Model 14
TI microLaser PS17
Triumph Adler SDR 7706 PS

Unisys AP9415
TI microLaser PS35
Phaser II PX 1

Phaser 11 PX I
Digital DEClaser 1150
Digital DEClaser 2150

Digital DEClaser 2250
Digital DEClaser 3250
Digital ColorMate PS

Digital LPS Print Server
NEC Colormate PS/40
NEC Colormate PS/80

Linotronic 200/230
Linotronic 330
Linotronic 530
Linotronic 630
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Network Driver Files

The network drivers provide a network interface to the Windows File Manager,
Control Panel, Print Manager, and system utilities.

Driver Support file Supported network
LANMAN.DRV LANMAN.HLP Microsoft LAN Manager 2.0 Extended
(and 100% compatible)
LANMAN.HLP Microsoft LAN Manager 2.0 driver help
NETAPI20.DLL Microsoft LAN Manager API library
PMSPL20.DLL Microsoft LAN Manager printer API library
MSNET.DRV Generic network driver*
PCSA.DRV DEC Pathworks network driver
NETWARE.DRV NETWARE.HLP Novell NetWare 2.10 or above; Novell NetWare386
NWPOPUP.EXE Supports pop-up messages
NETX.COM Workstation shell
IPX.OBJ Workstation comm driver (dedicated)
IPXODI.COM Workstation comm driver (ODI model)
LSL.COM Workstation link support layer (ODI)
TBMI2.COM Workstation task switch support (IPX/SPX)

* MSNET.DRYV supports 3Com 3+Share, 3Com 3+Open LAN Manager (XMS only),
Banyan VINES 4.0, Microsoft LAN Manager 1.x (and compatibles), Microsoft LAN Manager 2.0
Basic (and compatibles), Microsoft Network (and compatibles), and IBM PC LAN Program.

For a list of the supporting virtual device files, see “Files for 386 Enhanced
Mode” later in this chapter. For information about networks, see Chapter 12,
“Networks and Windows 3.1.”

Multimedia Driver Files

The following drivers support the multimedia capabilities of Windows 3.1.

Filename Purpose

MCICDA.DRV MCI CD-audio driver

MCISEQ.DRV MCI driver for MIDI driver
MCIWAVE.DRV MCI driver for waveform audio
MIDIMAP.DRV Driver for MIDI Mapper Control Panel extension
MPU401.DRV MIDI driver for MPU401 compatibles
MMSOUND.DRV Multimedia sound driver
MSADLIB.DRV MIDI driver for Adlib compatibles
SNDBLST.DRV SoundBlaster 1.5 DSP driver
SNDBLST2.DRV SoundBlaster 2.0 DSP driver
TIMER.DRV Multimedia timer driver

Windows Resource Kit



144 Part 1 Installation and Setup

Font Files
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Windows has several fonts for supporting the Windows system and Windows
applications, and for non-Windows applications running in Windows and data
copied to the Clipboard from those applications. For details about Windows
fonts, see Chapter 9, “Fonts.”

Font files usually have a .TTF, .FON, or .FOT filename extension.

System Font Files
Three basic types of fonts are installed to support display and output devices:
e System is a proportional font used by default to draw menus, dialog box

controls, and other text in Windows 3.x.

® TFixed is a fixed-width font used in Windows 2.x and earlier versions as
the system font (for menus and dialog boxes).

® OEM font, or Terminal, is a fixed-width font used to display the OEM text
in the Windows Clipboard Viewer. The OEM font also provides an OEM
character set used by some Windows applications.

The system, fixed, and OEM fonts that are shipped with Windows 3.1 are listed
in the following tables.

System font file Supported display resolution
8514SYS.FON 8514/a (1024x768) resolution system font
EGASYS.FON EGA (640x350) resolution system font
VGASYS.FON VGA (640x480) resolution system font

Fixed font file Supported display resolution
8514FIX.FON 8514/a (1024x768) resolution fixed system font
EGAFIX.FON EGA (640x350) resolution fixed system font
EGAFIX.FON AT&T (640x400) resolution fixed system font
VGAFIX.FON VGA (640x480) resolution fixed system font



Chapter 3 The Windows Files 145

OEM font file Supported display resolution

85140EM.FON 8514/a (1024x768) resolution Terminal font (U.S./Europe)
EGAOEM.FON EGA (640x350) resolution Terminal font (U.S./Europe)
EGAOEM.FON AT&T (640x400) resolution Terminal font (U.S./Europe)
VGAOEM.FON VGA (640x480) resolution Terminal font (U.S./Europe)

Raster Font Files

Six resolutions of raster screen fonts are shipped with Windows. If used for
printing, raster fonts print text and graphics as bitmaps or raster lines. The
resolutions are identified by a letter appended to the filename of the font as
described in the following table.

Letter Output device Resolution X size* y size*
Ar* CGA display 2:1 96 48

B EGA display 1.33:1 96 72

C** Printer 1:1.2 60 72

D** Printer 1.66:1 120 72

E VGA display 1:1 96 96

F 8514 display 1:1 120 120

* x,y indicates the height/width aspect ratio, in pixels per inch.
** These fonts are not included on the Windows 3.1 installation disks.

By appending the letter that identifies the resolution to the raster font filenames
in the following table, you can see the files that Windows installs for a given
display or printer. For example, the files for the 8514 raster fonts are
COUREF.FON, SSERIFF.FON, SERIFF.FON, SMALLF.FON, and SYMBOLF.FON.

Font Filename Character set  Font description
Courier COURx.FON ANSI Fixed-width with serifs

MS Sans Serif SSERIFx.FON ANSI Sans serif proportional-width
MS Serif SERIFx.FON ANSI Serif proportional-width
Small SMALLx.FON ANSI Proportional small size
Symbol SYMBOLx.FON Symbol Math symbols

Vector Font Files

Windows provides these vector font files; ROMAN.FON, SCRIPT.FON,

and MODERN.FON. For vector fonts, characters are stored as sets of relative
coordinate pair points with connecting lines. Vector fonts are fully scalable
fonts, so the font can be created in any size desired, although applications
or printing devices might have limits on the font sizes they support.
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TrueType Font Files

The TrueType downloadable fonts shipped with Windows 3.1 support the Arial,
Courier, Symbol, and Times New Roman font families. Each family requires
two files, a .TTF file and an .FOT file.

TrueType filenames Font name
ARIALFOT, ARIAL.TTF Arial
ARIALBD.FOT, ARIALBD.TTF Arial Bold
ARIALBLFOT, ARIALBLTTF Arial Bold Italic
ARIALLFOT, ARIALLTTF Arial Italic
COUR.FOT, COUR.TTF Courier
COURBD.FOT, COURBD.TTF Courier Bold
COURBLFOT, COURBLTTF Courier Bold Italic
COURLFOT, COURLTTF Courier Italic

TIMES.FOT, TIMES.TTF
TIMESBD.FOT, TIMESBD.TTF
TIMESBLFOT, TIMESBLTTF
TIMESLFOT, TIMESLTTF

SYMBOL.FOT, SYMBOL.TTF
WINGDING.FOT, WINGDING.TTF

Times New Roman

Times New Roman Bold
Times New Roman Bold Italic
Times New Roman Italic

Symbol
Wingding

Font Files for Non-Windows Applications

Some fonts are installed for displaying non-Windows applications in a window
when Windows is running in 386 enhanced mode. By default, code page 437
(U.S.) fonts are installed. Other font files are included for international
language support. These are identified by the code page number appended to

the filename.
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The following font files are provided with the associated code page translation

table files.

Translation Code
Font file table page Configuration
APP850.FON 850 U.S., 386 enhanced mode
DOSAPP.FON 437 U.S., 386 enhanced mode
CGA40850.FON XLAT850.BIN 850 Multilingual
CGA40WOAFON - 437 uUs.
CGA80850.FON XLAT850.BIN 850 Multilingual
CGAS8OWOAFON - 437 uUs.
EGA40850.FON XLAT850.BIN 850 Multilingual
EGA40WOAFON - 437 uUs.
EGA80850.FON XLAT850.BIN 850 Multilingual
EGASOWOAFON - 437 uUs.
HERC850.FON XLAT850.BIN 850 Multilingual
HERCWOAFON - 437 uUs.
VGA850.FON XLAT850.BIN 850 Muttilingual
VGAS860.FON XLAT860.BIN 860 Portuguese
VGA861.FON XLAT861.BIN 861 Icelandic
VGAS863.FON XLAT863.BIN 863 French Canadian
VGAS865.FON XLAT865.BIN 865 Norwegian/Danish

International Support Files

Windows provides language libraries to support a number of languages.

Filename Supported languages

LANGDUT.DLL Dutch language driver

LANGENG.DLL General International language driver
LANGFRN.DLL French language driver

LANGGER.DLL German language driver

LANGSCA.DLL Finnish/Icelandic/Norwegian/Swedish language driver
LANGSPA.DLL Spanish language driver
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MS-DOS Support Components of Windows

Two kinds of files provide MS-DOS support for Windows: MS-DOS drivers
and the grabber files that support data exchange between Windows and non-
Windows applications.

MS-DOS Driver Files

Several MS-DOS driver files are included with Windows. The following
drivers are the recommended versions to use with Windows 3.1.

Driver Purpose

EGASYS EGA MS-DOS driver

EMM386.EXE Microsoft MS-DOS 386 EMS manager

HIMEM.SYS Microsoft MS-DOS XMS manager

RAMDRIVE.SYS Microsoft MS-DOS RAMDrive utility
SMARTDRV.EXE Microsoft MS-DOS SMARTDrive 4.0 disk caching utility
LMOUSE.COM MS-DOS Level Logitech mouse driver

MOUSE.COM MS-DOS mouse driver

MOUSE.SYS MS-DOS mouse driver (installed at MS-DOS boot time)
MOUSEHP.COM MS-DOS mouse driver for Hewlett-Packard systems
MOUSEHP.SYS MS-DOS mouse driver for Hewlett-Packard systems

WinOIdAp and the Grabber Files

Two primary parts of Windows support non-Windows applications under
standard mode Windows: WinOldAp and the grabber. When Windows runs
in 386 enhanced mode, the limited resources on the machine are virtualized
to provide virtual memory, virtual displays, and virtual communications along
with a number of other services. The related files are discussed in “Files for
386 Enhanced Mode” later in this chapter.

WinOldAp and the grabber files support data exchange between non-Windows
applications and Windows. The support for non-Windows applications varies,
depending on the capabilities of the system CPU and the mode in which
Windows is running.

WinOldAp comes in two versions for the two Windows operating modes:

e WINOLDAP.MOD for standard mode
® WINOA386.MOD for 386 enhanced mode

Windows Resource Kit
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The grabber for your system is specific to the display driver.

The 286 grabbers used for standard mode only support PrintScreen and copying
and pasting text between Windows applications and non-Windows applications.
The 386 grabbers that support Windows 386 enhanced mode provide the
following capabilities:

Copying text from non-Windows applications
Displaying data in a windowed virtual machine
Selecting data in a windowed virtual machine
Copying graphics to the Windows Clipboard
PrintScreen

The files that provide font support for the grabbers are listed below, with
descriptions of the kinds of display drivers that the grabbers support.

286 grabber

support file Display device supported
CGA2GR CGA

EGACOLOR.2GR EGA

EGAMONO.2GR EGA monochrome
HERCULES.2GR Hercules monochrome
OLIGRAB.2GR Olivetti/AT&T PVC
VGACOLOR.2GR VGA

VGAMONO.2GR VGA monochrome

386 grabber

support file Display device supported
EGA3GR EGA 386

HERC3GR Hercules monochrome
PLASMA.3GR Compaq Portable plasma
V7IVGA3GR Video 7

VGA3GR VGA

VGA303GR VGA (version 3.0)

VGADIB.3GR DIB (8514/a monochrome)
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Files for Standard Mode

When Windows is running in standard mode, the processor is switched into
80286 protected mode, allowing access to extended memory through XMS
support. The DOSX.EXE file, required for standard mode, is the MS-DOS
Extender for Windows. When Windows runs in standard mode, WIN.COM
executes DOSX.EXE. Then the Kernel file is loaded (KRNL286.EXE for 80286
machines, or KRNL386.EXE for 80386 machines), which in turn loads the other
parts of Windows. Two more files support task swapping for standard mode:

® WSWAP.EXE supports Windows applications in standard mode.
® DSWAP.EXE supports non-Windows applications in standard mode.

Files for 386 Enhanced Mode

In 386 enhanced mode, Windows can use virtual memory. Much of the virtual
support is provided by WIN386.EXE, which is executed by WIN.COM. When
WIN386.EXE begins to load, it looks for the files identified in the [386enh]
section of SYSTEM.INI. Some of the standard files are built into WIN386.EXE
(designated with the “*” symbol in SYSTEM.INI entries). The other files that
WIN386.EXE loads to support virtual devices are listed in the following table.

Filename Virtual device supported
BANINST.386 Banyan VINES 4.0 instancing virtual device
DECNB.386 DEC Pathworks

DECNET.386

LANMAN10.386 LAN Manager version 1.0 support
HPEBIOS.386 EBIOS virtual device for Hewlett-Packard machines
LVMD.386 Logitech virtual mouse device
MSCVMD.386 Mouse Systems virtual mouse device
V7VDD.386 Video Seven virtual display device
VADLIBD.386 Virtual DMA device for Adlib
VDD8514.386 8514/a virtual display device
VDDCGA.386 CGA virtual display device
VDDCT441.386 82C441 VGA virtual display device
VDDEGA.386 EGA virtual display device

VDDHERC.386 Hercules monochrome virtual display device
VDDTIGA.386 TIGA virtual display device
VDDVGA30.386 VGA virtual display device (version 3.0)
VDDXGA.386 XGA virtual display device

VIPX.386 Novell NetWare virtual [PX support
VNETWARE.386 NetWare virtual support

VPOWERD.386 Advanced Power Management virtual device
VSBD.386 SoundBlaster virtual device

VTDAPL.386 MultiMedia virtual timer device
WIN386.PS2 Support for PS/2 architecture
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Windows Applications, Setup, and Other Files

Files for Windows Applications

The Windows files also include applications, shells, utilities, accessories,
and games. The following table lists the applications and associated files,
with a brief description of each application.

Associated Application
Filename files name and description
CALC.EXE CALC.HLP Calculator (general/scientific)
CALENDAREXE CALENDARHLP  Calendar
CARDFILE.EXE CARDFILE.HLP Cardfile (desktop Rolodex)
CHARMAP.EXE CHARMAP.HLP Character Map
CLIPBRD.EXE CLIPBRD.HLP Clipboard Viewer
CLOCK.EXE Clock (analog/digital)
CONTROL.EXE CONTROL.HLP Control Panel
CONTROL.INI Initialization file
CPWIN386.CPL 386 enhanced mode extension for Control Panel
DRIVERS.CPL Installable drivers extension for Control Panel
LZEXPAND.DLL File expansion utility for Control Panel
MAIN.CPL Main Control Panel extension
MIDIMAP.CFG MIDI Mapper extension file for Control Panel
SND.CPL Sound extension for Control Panel
DRWATSON.EXE Windows fault detection utility
MPLAYER.EXE MPLAYER.HLP Media Player
MMSYSTEM.DLL  Multimedia system library
MMTASK.TSK Multimedia background task
MSD.EXE MSD.INI Microsoft Diagnostics utility and initialization file
NOTEPADEXE  NOTEPADHLP  Notepad (desktop text editor)
PACKAGER.EXE PACKAGERHLP  Object Packager
PBRUSH.EXE PBRUSH.DLL Paintbrush
PBRUSH.HLP
PIFEDIT.EXE PIFEDIT.HLP PIF Editor
POWER.HLP SL.DLL, SL.HLP Advanced Power Management supporting files
PRINTMAN.EXE = PRINTMAN.HLP  Print Manager (Windows print spooler)
PROGMAN.EXE PROGMAN.INI Program Manager (Windows 3.1 shell)
PROGMAN.HLP
RECORDEREXE RECORDERHLP  Recorder (desktop macro recorder)
RECORDER.DLL
REGEDIT.EXE REGEDIT.HLP Registration Editor and supporting files
REGEDITV.HLP
DDEML.DLL DDE management library
OLECLILDLL Client library and server
OLESVR.DLL for Object Linking and Embedding
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Associated Application
Filename files name and description (continued)
SHELL.DLL Shell library
SOL.EXE SOLHLP Solitaire (most-tested game)
SMARTDRV.EXE Disk-caching utility
SOUNDREC.EXE SOUNDRECHLP  Sound Recorder
SYSEDIT.EXE Windows System Editor
TASKMAN.EXE Task Manager (application switcher)
TERMINALEXE  TERMINALHLP  Terminal (desktop communications)
TOOLHELP.DLL Windows Tool Helper library
WINFILE.EXE WINFILE.HLP File Manager (Windows 3.1 shell)
WINHELP.EXE WINHELP.HLP Help (Windows help engine)
GLOSSARY.HLP  Windows Help glossary
WINMINE.EXE WINMINE.HLP MineSweeper (game)
WINTUTOR.EXE  WINTUTORDAT  Windows Tutorial
WRITE.EXE WRITE.HLP Write (desktop word processor)

Control Panel uses LZEXPAND.DLL to decompress files from the Windows
installation disks. Because most of the files on the Windows installation disks
are compressed (except SETUP.INF, SETUP.EXE, and EXPAND.EXE), Control
Panel must decompress the files to install a new printer or to add fonts.
LZEXPAND is a Windows library counterpart to EXPAND.EXE.

Setup-Related Files

Setup has a number of files for its exclusive use. For example, the *.LGO
files contain the code for displaying the opening screen logo, and the * RLE
files contain the actual logo bitmap (in Run Length Encoded format). Setup
combines the .LGO and .RLE files with the WIN.CNF file to create WIN.COM.
Setup also uses the files listed in the following table.

Filename

Purpose

SETUP.SHH
SETUP.EXE
SETUP.HLP

SETUP.INF
SETUP.INI
SETUP.REG

SETUP.TXT
VERDLL
WINVER

XMSMMGR.EXE
EXPAND.EXE

Windows Resource Kit

Automated Setup template
Windows Setup application file

Setup Help

Setup information file
Initialization file for Setup
Registration Database template

Windows Readme file

Version Resource and File Installation library
Windows-version utility

Setup XMS Manager

MS-DOS-based file expansion utility
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Filename Purpose (continued)
Startup logo files:

CGALOGO.LGO CGA startup logo code

CGALOGO.RLE CGA display logo screen

EGALOGO.LGO EGA display logo screen

EGALOGO.RLE EGA display logo screen

EGAMONO.LGO EGA mono startup logo code

EGAMONO.RLE EGA monochrome logo screen

HERCLOGO.LGO Hercules mono startup logo code

HERCLOGO.RLE Hercules display logo screen

VGALOGO.LGO VGA startup logo code

VGALOGO.RLE VGA display logo screen

Initialization and information source files:

APPS.INF Information file for non-Windows applications
CONTROL.INF Information file for Control Panel and printer installation
CONTROL.SRC CONTROL.INI template

PRTUPD.INF Information for printer driver updates

SYSTEM.SRC SYSTEM.INI template

WIN.CNF Windows startup code

WIN.SRC WIN.INT template

Other Files

These files serve a wide range of functions, including support for PS/2
architectures and README files for general information.

Filename Purpose
MORICONS.DLL Icons for non-Windows applications
Bitmaps files for wallpaper:

256COLOR.BMP 256-color wallpaper
ARCADE.BMP Arcade wallpaper
ARCHES .BMP Arches wallpaper
ARGYLE.BMP Argyle wallpaper
CARS.BMP Cars wallpaper
CASTLE.BMP Castle wallpaper
CHITZ BMP Chitz wallpaper
EGYPT.BMP Egypt wallpaper
FLOCK.BMP Flock wallpaper
HONEY.BMP Honey wallpaper
LEAVES.BMP Leaves wallpaper
MARBLE.BMP Marble wallpaper
REDBRICK.BMP Redbrick wallpaper
RIVETS.BMP Rivets wallpaper
SQUARES.BMP Squares wallpaper
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Filename Purpose (continued)
TARTAN.BMP Tartan wallpaper

THATCH.BMP Thatch wallpaper

WINLOGO.BMP Logo wallpaper

ZIGZAG.BMP Zigzag wallpaper

Screensaver files:

SSSTARS.SCR Stars screen saver

SCRNSAVE.SCR Generic screen saver

SSMYST.SCR Mystify screen saver

SSMARQUE.SCR Marquee screen saver

SSFLYWIN.SCR Flying Windows

MIDI sound file:

CANYON.MID Canyon MIDI sound

Wave-form sound files:

CHORD.WAV Question Sound

DING.WAV Default Beep

CHIMES.WAV Exit Sound

TADA.WAV Start Sound

README files:

NETWORKS.WRI README file for networks
PRINTERS.WRI README file for printers
README.WRI README file

SYSINLWRI README file for SYSTEM.INI
WININL.WRI README file for WIN.INI
Miscellaneous hardware support and other supporting files:

386 MAX.VXD Qualitas 386 MAX virtual device for standard mode
BLUEMAX.VXD Qualitas BlueMAX virtual device
COMMDLG.DLL Windows Common Dialogs library
TIGAWIN.RLM TIGA firmware code

WINS7EM.DLL 80x87 math coprocessor emulation library
WINDOWS.LOD Qualitas 386 MAX/BlueMAX loadable module
TESTPS.TXT PostScript test text file
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Files You Can Delete

Because of the large number of files that come with Windows 3.1, you might
want to delete some of the files to free disk space.

Note Do not delete any of these files while Windows is running. Instead,
exit Windows, then delete the files from the command prompt.

You can delete these files when Windows is not running without degrading
Windows performance:

® EMM386.EXE (expanded memory emulator) if you don’t need to provide
EMM support for non-Windows applications

® Anyfiles in the TEMP directory

®  Any files that start with the characters ~WOA or ~GRB

®  Any files named WIN386.SWP (a temporary Windows swap file)

You can choose the Windows Setup icon in Control Panel, then choose

Add/Remove Components from the Options menu to remove any of these files
from your system:

®  Any accessories you do not use (such as Paintbrush, Write, Calendar,
Cardfile) with their related .HLP and .DLL files

® Games

® Screen savers

o  Wallpapers (.BMP files) and sound files (WAYV files)

For a list of the files for a minimum Windows configuration, see “Minimizing
the Windows ‘Footprint™ in Appendix C, “Windows 3.1 Disks and Files.”

Windows Resource Kit
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Relafed information

The Windows Initialization Files

This chapter describes the contents of the key Microsoft Windows initialization
files, WIN.INI and SYSTEM.INI, plus other Windows initialization files. This
chapter also describes how you can change entries in the files.

Note  If you want to reinstall Windows and preserve the settings in the
current initialization files on your system, follow the procedures outlined
in Flowchart 1.5, “Reinstalling Windows without Losing Settings.”

® Windows User’s Guide: Chapter 5, “Control Panel”; Chapter 15,
“Maintaining Windows with Setup”

®  Windows Resource Kit: Chapter 2, “The Windows Setup Information
Files”
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About the Initialization Files

The Windows initialization files contain information that defines your
Windows environment. Microsoft Windows and the Windows applications use
the information in these files to configure themselves according to your needs
and preferences.

The standard Windows initialization files are CONTROL.INI, PROGMAN.INI,
SYSTEM.INI, WIN.INI, and WINFILE.INI. Other Windows applications may also
add .INI files in the WINDOWS directory.

.INI File File contents

WIN.INI Entries that you can set to alter the Windows environment according to
your preferences.

SYSTEM.INI Entries that you can set to customize Windows to meet your system’s
hardware needs.

CONTROL.INI Entries that describe the color schemes and patterns used in Windows,

and the settings for printers and installable drivers.
PROGMAN.INI Entries that define content of program groups.
WINFILE.INI Entries that define the appearance and behavior of items in File Manager.

application.INI Entries created and maintained by a specific Windows application.
The file is created when the application is installed.

Important Errors made by editing initialization files can lead to undesirable
results when you run Windows. Before changing any entry, make a backup copy
of the file. Read “Changing Entries in .INI Files” later in this chapter for

guidelines.
Format of .INI Files

Windows initialization files are broken into logical groups called sections. Each

section has this format:

[section]

keyname=value

Item Meaning

[section} The name of a section. The enclosing brackets ([]) are required, and the left
bracket must be in the leftmost column on the screen.

keyname The name of an entry, which can consist of any combination of letters and
digits. For many entries, the keyname must be followed immediately by an
equal sign (=).

value An integer, a string, or a quoted string, depending on the entry.

Windows Resource Kit
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For many entries, the value is shown as Boolean. To enable an entry that
requires a Boolean value, you can enter True, Yes, On, or 1. To disable such
an entry, you can enter False, No, Off, or 0. Case doesn’t matter.

To include comments in .INI files, begin each line of comment with a
semicolon ().

The order of the sections in an .INI file is not important. Some Windows
applications may add or insert other sections. The entries in each section are
listed alphabetically in this chapter, but they do not appear in this order in the
NI files. So to change an entry, you must search for it within the section.

In this chapter, the items that apppear in bold are actual words included in the
entry. Values that must be substituted in the entry are shown in italics. When
the value can be one of several choices, the choices are separated with a pipe
character (| ). For example:

Beep=Yes | No

Any entry listed here that does not appear in your .INI file has the default value.
Default values are shown for all the entries in this chapter.

Changing Entries in .INI Files

Windows creates the initialization files during installation and assigns default
values. Some entries are added or changed when you install or configure a
Windows application. You can edit these entries to change the appearance

or performance of Windows. There are several ways to change entries in the
JINI files:

® Use Control Panel, Program Manager, or File Manager to change many
entries with menu commands and dialog box options.

® Run Windows Setup again to change system settings, the keyboard or
mouse configuration, or network options, and to add or remove printers
and fonts.

® Use a text editor such as Notepad to edit the file directly.
®  Choose a command such as Printer Setup from the File menu in Print
Manager, and specify new options.

The entries in this chapter show which entries in WIN.INI and SYSTEM.INI you
can change with Control Panel or Setup to avoid editing the .INI file directly,
where it is easy to make editing mistakes. For the entries you cannot change
with Control Panel or Setup, you must edit the .INI file with a text editor.
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Figure 4.1

The System Editor in
Windows 3.1

Windows Resource Kit

Important Always back up the .INI file before you open it, and use care when
making changes. Incorrect changes can lead to unexpected results when you
run Windows. Also, some editors can damage characters with ANSI values of
greater than 127. We recommend that you use Control Panel or Setup whenever
possible to make changes. If you must edit the file, use a text editor such as
Notepad, System Editor, or Edit (the MS-DOS 5.0 text editor).

To change .INI file entries with a text editor:

1. Important Create a backup copy of the .INI file you want to edit.
2. Open the .INI file with a text editor such as Notepad.

3. Edit the specific entries and save the file.

4. Restart Windows so the changes will take effect.

You can use the System Editor utility in Windows to edit SYSTEM.INI,

WIN.INI, CONFIG.SYS, and AUTOEXEC.BAT at the same time. The System
Editor is installed in your WINDOWS directory by Windows Setup.

To edit system files with System Editor:

1. Important Create a backup copy of the .INI file you want to edit.

2. Choose Run from the File Menu in Program Manager. Type sysedit and
press ENTER.

3. Click the window in System Editor that contains the file you want to edit.

" System Configuration Editor
Edit Search Window

CAWINDOWS\SYSTEM.INI

J4PATH C:\WINDOWS;c:\winword;C:ADOS;C:\WORD:C:\
iprompt $pSg

iset TMP=CATEMP

iset TEMP=CATEMP

lloadhigh CAWINDOWS\mouse.COM Y
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4. Edit the file, using the same text editing techniques as in Notepad.
5. Save the file, and choose Exit from the File menu to close System Editor.

6. Restart Windows so that the changes you made can take effect. If you edit
CONFIG.SYS or AUTOEXEC.BAT, you must reboot your system for the
changes to take effect.

Editing the .INI Source Files

If you copy the Windows files to a network server using the setup /a option (to
install a shared copy of Windows), Setup uses WIN.SRC, SYSTEM.SRC, and
CONTROL.SRC to build WIN.INI, SYSTEM. INI, and CONTROL.INI when a user
installs Windows on a workstation with the setup /n option. To create custom
initialization files for multiple installations, you can change the .SRC files.

To edit the .SRC files, first save a backup copy of the original file, then make
editing changes in the file, following the guidelines in this chapter. Save the
file with an .SRC filename extension in the WINDOWS directory on the network
server. And, of course, test the new .INI file on a single system before installing
Windows on multiple systems.

Windows 3.1 .INI File Changes

If you update to Windows, Setup automatically updates the .INI files with the
following changes. Setup leaves all other sections and entries in your existing
WIN.INI and SYSTEM.INI unchanged when you upgrade to Windows 3.1.

For the WIN.INI file:

e In the [Windows] section, Setup adds three new entries:

KeyboardDelay=
ScreenSaverTimeout=
DosPrint=

If the following entries are present in the 3.0 version of WIN.INI, Setup
does not change them. If they are not present, Setup adds them:

device=
documents=
programs=com exe bat pif

Windows Resource Kit



162 Part 1 Installation and Setup

In the [extensions] section, Setup adds bmp=prush.exe ~.bmp, and also
adds pcx=pbrush.exe ~.pcx and rec=recorder.exe “.rec if they are not
already in WIN.INI:

In the [intl] section, Setup changes sLanguage=English (American)
to sLanguage=enu.

In the [ports] section, Setup adds LPT1.DOS and LPT2.DOS. If they are
not already present in WIN.INI, Setup adds these three entries:

file:=
com3:=9600,n,8,1,x
com4:=9600,n,8,1 x

Setup adds [fontSubstitutes] and [TrueType] to support TrueType fonts.
The default [fontSubstitutes] entries are:

Helv=MS Sans Serif

Tms Rmn=MS Serif
Times=Times New Roman
Helvetica=Arial

Setup adds the [mci extensions] section, with these entries to support
multimedia:

wav=waveaudio
mid=sequenccer
rmi=sequencer

Setup adds the [sound] section, with these entries to support multimedia:

SystemDefault=ding.wav, Default Beep
SystemExclamation=chord.wav, Exclamation
SystemStart=tada.wav, Windows Start
SystemExit=chimes.wav, Windows Exit
SystemHand=chord.wav, Critical Stop
SystemQuestion=chord.wav, Question
SystemAsterisk=chord.wav, Asterisk

Setup adds the [embedding] section, with these entries to support Object
Linking and Embedding:
SoundRec=Sound, Sound, SoundRec.exe,picture

Package=Package,Package,packager.exe,picture
PBrush=Paintbrush Picture,Paintbrush Picture,pbrush.exe,picture

For the SYSTEM.INI file:

Windows Resource Kit

In the [386enh] section, Setup adds device= entries if it encounters
Western Digital-compatible protected mode block devices in your system.

One new section, [drivers], contains a list of aliases for installable drivers,
and another new section, [mci], lists the Media Control Interface drivers.

Many other changes in communications and enhanced mode capabilities
for Windows 3.1 have created new entries in the [386enh] section.
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WIN.INI: The Windows Initialization File

The WIN.INI file contains several sections, each of which consists of a group

of related entries that you can use to customize the Windows environment. A
specific WIN.INI file might not have all of these sections, or it might have addi-
tional sections, depending on your system’s hardware and software require-
ments. For example, many Windows applications add entries in WIN.INI to
define user preferences and other items.

For Windows 3.1, the size of WIN.INI is no longer limited to 32K.

These basic sections can appear in WIN.INI after you first install Windows.

Section Purpose

[Windows] Affects several elements of the Windows environment.

[desktop] Controls the appearance of the desktop and the position of windows and icons.

[extensions] Associates specified types of files with corresponding applications.

[int]] Describes how to display items for countries other than the United States.

[ports] Lists all available output ports.

[fonts] Describes the screen font files that are loaded by Windows.

[fontSubstitutes] Lists pairs of fonts that are recognized by Windows as interchangeable.

[TrueType] Describes options for using and displaying TrueType fonts.

[mci extensions] Associates specified types of files with Media Control Interface devices.

[network] Describes network settings and previous network connections.

[embedding] Lists the server objects used in Object Linking and Embedding (OLE).

[Windows Help] Lists settings used to specify the default size, placement, and text colors of the
Help window and dialog boxes.

[sound] Lists the sound files assigned to each system event.

[printerPorts] Lists active and inactive output devices to be accessed by Windows.

[devices] Lists active output devices that provide compatibility with earlier versions of
Windows applications.

[programs] Lists additional paths that Windows will search to find a program file when you
try to open an associated data file.

[colors] Defines colors for the Windows display.

More sections can be inserted in WIN.INI by other Windows applications,
although some applications set up their own .INI files. For information about
those sections, see the application’s documentation.
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[Windows] Section

Windows Resource Kit

This section contains entries that affect these parts of the Windows
environment:

Applications that start when you start Windows
Warning beep

Printing

Window border width

Keyboard speed

Mouse settings

Definition of files as documents or programs

The [Windows] section can contain the following entries:

Beep=Yes | No

This entry specifies whether Windows sounds a warning beep when you attempt
to do something that is not allowed. The default is Yes. To change this entry,
choose the Sound icon from Control Panel. For entries that control multimedia
sound, see the description of [sound] section later in this chapter.

BorderWidth=number

This entry sets the width of the borders around all the windows that have
sizeable borders. The possible range is 1 (narrowest) to 49 (widest). The default
is 3. To change this entry, choose the Desktop icon from Control Panel.

CoolSwitch=0| /

This entry turns fast task switching on or off. The default is 1. To change this
entry, choose the Desktop icon from Control Panel and check or clear the Fast
ALT+TAB Switching option.

CursorBlinkRate=milliseconds

This entry indicates how much time elapses between each blink of the selection
cursor. The default is $30. To change this entry, choose the Desktop icon from
Control Panel.

DefaultQueueSize=number

This entry specifies the number of messages an application’s message queue
can hold. The default is 8. To change this entry, you must edit WIN.INI. (You
should never need to change this entry.)
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Device=output-device-name, device-driver, port-connection

This entry defines the default printer. The output-device-name can be any
device name listed in the [devices] section. An explicit port and driver must

be assigned to the device. The device-driver is the filename (without the
extension) of the device driver file. The port-connection is any port in the
[ports] section. The default is none. To change this entry, choose the Printers
icon from Control Panel or choose Printer Setup from the Option menu in Print
Manager.

DeviceNotSelectedTimeout=seconds

This entry specifies how much time Windows waits for a device to be switched
on. An entry is saved for each printer listed in the [printerPorts] section. If the
device is not switched on during this time, Windows won’t print to the device.
For some devices, Windows immediately posts an error message if the device is
not already switched on. The default is 15. To change this entry, you must edit
WIN.INI. This entry only defines the system default value. To change the value
for a particular printer, choose the Printers icon from Control Panel, which
changes the corresponding value only in the [printerPorts] section.

Documents=extensions

This entry defines files to be considered “documents” by Windows. Use this
entry to define only document file extensions not listed in the [extensions]
section, because those extensions are automatically considered documents. The
extensions listed in this entry are not associated with any application. Separate
the filename extensions with a space, and do not include the preceding periods.
The default is none. To change this entry, you must edit WIN.INI.

DosPrint=Yes | No

This entry specifies whether Windows should use MS-DOS interrupts when
printing. When this entry is Yes, MS-DOS interrupts are used,; if the value is
No, printing output is sent directly to the port that the printer is assigned to.
The default is No. To change this entry, choose the Printers icon from Control
Panel or the Printer Setup command from the Print Manager Options menu,
then clear the Fast Printing Direct To Port option in the Connect dialog box.

DoubleClickHeight=pixels
DoubleClickWidth=pixels

These entries specify the height and width (in pixels) that the mouse pointer
can move between clicks in a double-click. If the mouse pointer is moved
farther up or down (or left or right), the two clicks will be treated as separate
single clicks. For example, if DoubleClickHeight=10, the mouse pointer
cannot move vertically more than 5 pixels between clicks for the two clicks to
be recognized as a double-click. If you enter an odd number, it is rounded to the
nearest even number. The default is 4 for both entries. To change these entries,
you must edit WIN.INI.
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DoubleClickSpeed=milliseconds

This entry sets the maximum time between clicks of the mouse button that the
system will permit for one double-click. The lower the value for this entry, the
less time you have to click twice to double-click. The default is 452. To change
this entry, choose the Mouse icon from Control Panel.

KeyboardDelay=milliseconds

This entry establishes how much time elapses after you hold down a key before
the key starts to repeat. The default is 2. To change this entry, choose the
Keyboard icon from Control Panel.

KeyboardSpeed=milliseconds

This entry sets how much time elapses between repetitions of a character on the
display when you hold down a keyboard key. This entry does not work for all
keyboards. The default is 31. To change this entry, choose the Keyboard icon
from Control Panel. If you delete this entry from WIN.INI, Windows Setup will
not reset the speed, but the speed will still be set if you choose the Keyboard
icon in Control Panel, even if you cancel the dialog box.

Load=filename(s)

This entry specifies the applications to be run as icons when Windows is
started. This entry is a list of application filenames, or documents associated
with an application, with each filename separated by a space. Make sure to
specify the path if the file is not located in the WINDOWS directory. The default
is none. To change this entry, add the application to the Startup group in
Program Manager, then check Minimize On Use in the Properties dialog box.

MenuDropAlignment=0 | ]

This entry specifies whether menus open so that they are right aligned or left
aligned with the menu title. If this entry is 0, menus open so that they are left
aligned. If it is 1, menus open so that they are right aligned. The default is 0.
To change this entry, you must edit WIN.INIL.

MenuShowDelay=milliseconds

This entry specifies how long to wait before displaying a cascading menu. The
default is 0 for 80386 computers; 400 for 80286 computers. To change this
entry, you must edit WIN.INI.
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MouseSpeed=0| 1| 2

This entry sets the relationship between mouse and cursor movement when
the value of either MouseThreshold1= or MouseThreshold2= is exceeded.
When this occurs, Windows causes cursor movement to accelerate according
to the value of MouseSpeed=. If the value is 0, there is no acceleration. If
the value is 1, the cursor is moved twice the normal speed when mouse move-
ment exceeds the value of MouseThreshold1=. If the value is 2, the cursor is
moved twice the normal speed when the mouse movement exceeds the value
of MouseThreshold1=, or four times the normal speed if mouse movement
exceeds MouseThreshold2=. The default is 1. To change this entry, choose
the Mouse icon from Control Panel.

MouseThreshold1=pixels
MouseThreshold2=pixels

These entries set the maximum number of pixels that the mouse can move
between mouse interrupts before Windows alters the relationship between
mouse and cursor movement. If the mouse movement exceeds the threshold
defined by MouseThreshold1= and if MouseSpeed= is greater than 0,
Windows moves the cursor at twice the normal speed. If the mouse movement
exceeds the threshold defined by MouseThreshold2= and if MouseSpeed=2,
Windows moves the cursor at four times the normal speed. The defaults are
MouseThreshold1=5 and MouseThreshold2=10. To change these entries,
choose the Mouse icon from Control Panel.

MouseTrails=number

This entry specifies the number of pointers shown on the screen when the
MouseTrails option is selected in the Mouse dialog box in Control Panel. You
can specify a number between 1 and 7. This entry is supported only if you are
using the EGA, VGA, or SuperVGA display driver. The default is none. To
change this entry, choose the Mouse icon from Control Panel. If the Mouse
dialog box does not include the Mouse Trails option, you need to add this entry
to WIN.INI to set mouse trails.

NetWarn=0 | /

This entry specifies whether Windows should display a warning message if the
system is configured to run a network and the network is not running or the
wrong network is running. All Windows network-related options will be dis-
abled if the network is disabled or incorrect. Setting this value to 0 turns off
the warning message. The default is 1. To change this entry, choose the
Network icon from Control Panel.
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NullPort=string

This entry specifies the name used for a null port. This name appears in the
Printers Connect dialog box in Control Panel when a device is installed (that is,
the device driver is present) but is not connected to any port. This value also
appears for such a device in the [devices] section of WIN.INI. The default is
""None". To change this entry, you must edit WIN.INI.

Programs=extensions

This entry defines which files Windows regards as applications. Separate the
filename extensions with a space and do not include the preceding periods. The
default is com exe bat pif. To change this entry, you must edit WIN.INI.

Run=filename(s)

This entry tells Windows to run the specified applications when Windows is
started. The value is a list of application filenames or documents associated
with applications, with each filename separated by a space. Make sure you
specify the complete path if the file is not in the WINDOWS directory. The
default is none. To change this entry, add the application to the Startup group
in Program Manager.

ScreenSaveActive=0 | /

This entry specifies whether a screen saver should be displayed if Windows is
not actively being used. Set this value to 1 to use a screen saver; 0 turns off the
screen saver. The default is 0. To change this entry, choose the Desktop icon
from Control Panel.

ScreenSaveTimeOQut=seconds

This entry specifies the amount of time that Windows must be idle before the
screen saver appears. The default is 120. To change this entry, choose the
Desktop icon from Control Panel.

Spooler=Yes | No

This entry specifies whether output to the printer is to be sent through Print

Manager. Changing this value to No turns off Print Manager. The default is
Yes. To change this entry, choose the Printers icon from Control Panel and

check or clear the Use Print Manager option.
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SwapMouseButtons=0 | /

This entry specifies whether to swap the right and left mouse buttons. If the
value is 1, the buttons are swapped. The default is 0. To change this entry,
choose the Mouse icon from Control Panel.

TransmissionRetryTimeout=seconds

This entry specifies the default amount of time to give Windows for attempted
transmission retries. A value is saved for each printer in the [printerPorts]
section. If a successful transmission does not occur during this time, Print
Manager displays a message stating that the printer is not receiving characters.
The default is 90 for PostScript printers; 45 for all other printers. To change
this entry, you must edit WIN.INI. This setting serves only as the system default
value. To change the value for a particular printer, choose the Printers icon
from Control Panel or choose Printer Setup from the Options menu in Print
Manager. Changing this setting with Control Panel or Print Manager changes
the corresponding value only in the [printerPorts] section.

[desktop] Section

The [desktop] section contains entries that control the appearance of the screen
background and the position of windows and icons on the screen. This section
can contain the following entries:

GridGranularity=number

This entry specifies the size of the grid that Windows uses to position windows
on the screen. The possible range is 0 through 49, in units of 8 pixels. The
default is 0. To change this entry, choose the Desktop icon from Control Panel.

IconSpacing=pixels

This entry specifies the number of pixels that appear horizontally between
icons. A larger number increases the space between icons. The default is 77.
To change this entry, choose the Desktop icon from Control Panel.

IconTitleFaceName=fontname

This entry specifies the font used to display icon titles. Change this value if the
icon title is difficult to read. The default is MS Sans Serif. To change this
entry, you must edit WIN.INL.

#H TconTitleSize=number

This entry specifies the size of the font used to display icon titles. Change this
value if the icon title is difficult to read. The default is 8. To change this entry,
you must edit WIN.INI.
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IconTitleWrap=0 | /

This entry specifies whether to wrap icon titles. A value of 1 allows icon title
wrapping and increases icon vertical spacing by three lines; 0 turns off icon
title wrapping. The default is 1. To change this entry, choose the Desktop icon
from Control Panel.

IconVerticalSpacing=pixels

This entry specifies the number of pixels that will appear vertically between
icons. Increasing this number increases the amount of vertical space between
icons. Windows determines the default value based on the icon title font and
the display you are using. To change this entry, you must edit WIN.INI.

Pattern=b1 b2 b3 b4 b5 b6 b7 b8

This entry specifies a pattern for the screen background. The 8 numeric values
define a bitmap 8 pixels wide and 8 pixels high. Each decimal value represents
a byte, and each byte represents a row of 8 pixels, where 0 sets the corre-
sponding pixel to the background color and 1 sets the corresponding pixel to
the foreground color (specified by the Background= and WindowText=
entries in the [colors] section, respectively). For example, if you set the b1
value to the decimal value 175, the top row of pixels in the bitmap appears as
the binary equivalent (10101111). The default is "(None)" (this string appears
when no pattern is specified). To change this entry, choose the Desktop icon
from Control Panel.

TileWallpaper=0 | ]

This entry specifies that the desktop wallpaper is tiled across the screen if
this value is 1. The wallpaper is centered if this value is 0. The default is 0. To
change this entry, choose the Desktop icon from Control Panel.

Wallpaper=bitmap-filename

This entry supplies the filename for the bitmap on the screen background.
Include the path if the file is not in the WINDOWS directory or SYSTEM
subdirectory. The default is ""(None)" (this string appears when no pattern is
specified). To change this entry, choose the Desktop icon from Control Panel.
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[extensions] Section
The [extensions] section contains entries that identify document files with
corresponding command lines, so that opening a document file automatically

starts the application. The format for each entry is:

extension=command-line

Value Meaning
extension A filename extension of one to three characters.
command-line An ordinary MS-DOS command line. The command line always begins with an

application filename (including the .EXE extension). This can be followed by
any command parameters the application needs, usually including the docu-
ment filename. The caret () character can be used when the original document
filename is needed in the command line; the caret is replaced by the document
filename without any extension.

The most typical [extensions] entries simply list the application name and the
document name; for example:

CAL=CALENDAR.EXE *.CAL

If you run a file called MYFILE.CAL after this association has been made, the
Calendar program starts and automatically opens the file MYFILE.CAL.

You can enter only one line per extension (. TXT, .INI, and others), but more
than one line for any program (for example, separate lines to indicate that
Write should be used for .TXT, .INI, and .WRI files). To change an entry in
[extensions], choose Associate from the File menu in File Manager. Windows
also updates this entry from any changes made in the Registration Info Editor.
If an entry in [extensions] duplicates information in the registration database,
File Manager uses the information from the database.

Windows Resource Kit



172 Part 1 Installation and Setup

[intl] Section
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The [intl] section describes how to display dates, times, currency amounts, and
other items for countries other than the United States. The default values reflect
U.S. options. To change any entry in this section, choose the International icon
from Control Panel. For details about the specific values for individual entries,
see the WININL.WRI file in your WINDOWS directory.

The [intl] section can contain the entries shown in the following table. If the
keyword begins with an “i” then the value is an integer; if the keyword begins
with “s” then the value is a string.

Entry Value

iCountry=country  Specifies the country code. This number matches the country’s international
telephone code, except for Canada, which is 2. The default is 1.

iCurrDigits=number Specifies the number of digits to put after the decimal separator in currency.
The default is 2.

iCurrency=number Specifies a currency format, where 0 = $2,1=28$,2 =82, and 3 = 2. The
default is 0. The actual currency symbol is specified by the sCurrency= value.

iDate=number Specifies a numerical date format for compatibility with Windows 2.x, where
0=12/31/90, 1 = 31/12/90, and 2 = 90/12/31. The default is 0. The actual date
divider is specified by the sShortDate= value.

iDigits=number Specifies the number of digits to display after the decimal separator in numbers.
The default is 2.

iLZero=0| 1 Specifies whether to put leading zeros in decimal numbers, where 0 = .7 and

iMeasure=0 | /

iNegCurr=number

iTime =number

iTLZero=number

1 =0.7. The default is 0. The actual decimal separator is specified by the
sDecimal= value.

Specifies the measurement system as metric or English, where 0 = metric and
1 = English. The default is 1.

Specifies a negative number format, where:

0=(81) 3=81- 6=1-$ 9=-$1
1=-81 4=(19) 7=1%- 0=81-
2=$-1 5=-1$ 8=-1%

The default is 0. The actual currency symbol is specified by the sCurrency=
value.

Specifies whether to format time using a 12-hour or 24-hour clock, where

0 = 1:00 (12-hour clock) and 1 = 13:00 (24-hour clock). The default is 0.
The actual time separator is specified by the sTime= value.

Specifies whether to put leading zeros in time, where 0 = 9:15 and 1 = 09:15.
The default is 0. The actual time separator is specified by the sTime= value.
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Entry

Value (continued)

s1159=string
$2359=string
sCountry=string

sCurrency=string
sDecimal=string

sLanguage=string

sLis=string

sLongDate=format

sShortDate=format

sThousand=string

sTime=string

Specifies the string that follows times before noon in the 12-hour time format.
The default is AM.

Specifies the string that follows times after noon in the 12-hour format or
that follows all times in the 24-hour format. The default is PM.

Specifies the name of the country whose standard value you want to use.
The default is United States.

Specifies the currency symbol you want to use. The default is $.

Specifies the punctuation used to separate the fractional part of a decimal
number from the whole number part. The default is . (a period).

Specifies the language you want to work in. Windows applications that provide
language specific tasks, such as sorting or spell checking, use this entry. The
default is enu. Values are:

dan = Danish frc = French Canadian

deu = German isl = Icelandic

eng = International English ita = Italian

enu = U.S. English nld = Dutch

esn = Modern Spanish nor = Norwegian

esp = Castilian Spanish ptg = Portuguese

fin = Finnish sve = Swedish

fra = French

Specifies the character used to separate items in a list. In U.S. English, the
most common separator is a comma. The default is , (a comma).

Specifies your choices for the long date formats, including abbreviations for the
words and separators. Control Panel will accept only certain format combinations.
Therefore, you should use Control Panel to change these entries. The default is
dddd, MMMM dd, yyyy (that is, Friday, June 1, 1990). Values are:

d =Day (1-31) MM = Month (01-12)

dd = Day (01-31) MMM = Month (Jan-Dec)

ddd = Day (Mon—Sun) MMMM = Month (January-December)
dddd = Day (Monday-Sunday) yy = Year (00-99)

M = Month (1-12) YYYY = Year (1900-2040)

Specifies a choice for the short date format, including abbreviations for the
words and separators, according to the list described for sLongDate=. Control

Panel will accept only certain format combinations. Therefore, you should use
Control Panel to change this setting. The default is M/d/yy (that is, 6/1/90).

Specifies the symbol used to separate thousands. For example, if the value is a
comma (,), the number appears as 3,000. The default is , (a comma).

Specifies the character used to separate the hours, minutes, and seconds in time.
For example, if the value is a colon (:), the time appears as 15:29:31. The default
is : (a colon).
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[ports] Section

Flowchart 4.2
Cannot Print
on Network

This section lists the available communications and printer ports, defines
default values, and lists files to which printer output can be sent. You can
specify up to 10 ports. This is similar to the mode command for MS-DOS.
This section can contain one or more entries in this format:

portname:=baud-rate, parity, word-length, stop-bits [[, p]]

Value Meaning
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portname The name of an output port as it is recognized by MS-DOS. This can be:
COM.x:= for a communications port, where x represents the port number.
LPTx:= for a parallel port, where x represents the port number.
EPT:= for a specific IBM printer.
FILE:= for a filename.

LPTx.DOS= for a parallel port, where x represents the port number. Connecting
to LPT2.DOS can bypass Windows handling or print output. Choose this option
if you have trouble printing.

baud-rate Specifies a COM port’s baud rate.

parity Specifies the parity setting for a COM port.

word-length Specifies the length of a word (in bits) for a COM port.
stop-bits Specifies the number of stop bits to be used for a COM port.
(8] Specifies that hardware handshaking is in effect.

Values for LPT, EPT, FILE, and LPTx.DOS ports do not take any parameters.

Specify a filename for the portname value to direct output to that file. A
filename, unlike the other port names, must not be followed by a colon (:). If
you specify a value for FILE:=, Windows will prompt you to specify an output
file each time you print.

To change COM port settings, choose the Ports icon from Control Panel. To
change or add other ports, you must edit WIN.INI.

LPT1.DOS=path
LPT2.DOS=path
LPT3.DOS=path
LPT4.DOS=path

These settings are used (instead of the corresponding LPT ports) to specify the
path of the printer you are using. This allows you to print directly to a parallel
port. Use these settings to bypass Windows special handling for parallel port
output. The default is none. To change this entry, you must edit WIN.INI.
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[fonts] Section
The [fonts] section describes the screen font files that Windows loads at
startup. To change this entry, choose the Fonts icon from Control Panel. This
section can contain one or more entries in this format:

font-name=font-filename

Value Meaning
font-name The descriptive name of a font.
font-filename The filename of a file that contains font resources.

Note  Adding entries to the [fonts] section will not install a font. You must
choose the Fonts icon in Control Panel to install new fonts.

[fontSubstitutes] Section

The [fontSubstitutes] section describes fonts recognized by Windows as
identical to another typeface. This is useful if you want to work on documents
that include screen fonts that are not supported by Windows 3.1, but were
supported by Windows 3.0.

The [fontSubstitutes] section contains one or more occurrences of the
following entry:

font-name=font-name

These entries specify the font that Windows will use in place of another font,
only if that font is not installed on your system. For example, if you are viewing
a document that is formatted in Helvetica, but Helvetica is not installed on your
system, Windows will use Arial to display the document. To change this entry,
you must edit WIN.INI. The default entries for this section are:

[fontSubstitutes]

Helv=MS Sans Serif

Tms Rmn=MS Serif
Times=Times New Roman
Helvetica=Arial
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[TrueType] Section
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The [TrueType] section describes options that affect the use and display of
TrueType fonts in your Windows applications. The [TrueType] section can
contain the following entries:

OutlineThreshold=number-of-pels-per-em

This entry specifies the number of pels-per-em at which Windows will render
TrueType fonts as outline fonts instead of as bitmap fonts. Using bitmap fonts
is faster, but requires more memory. If your system is low on memory, decrease
this value. Do not specify a value over 300. If you do, you might encounter
problems with TrueType fonts. The default is 256. To change this entry, you
must edit WIN.INI.

TTEnable=0 | /

This entry controls whether TrueType fonts are available. Setting this value to
1 makes TrueType fonts available in your Windows applications. Setting this
value to 0 turns off TrueType fonts so they are unavailable in applications. The
default is 1. To change this entry, choose the Fonts icon from Control Panel.

TTIfCollisions=0 | /

This entry specifies whether to use TrueType fonts in place of other fonts if
both types of fonts are installed on your system and have the same font name.
If this value is set to 1, the TrueType font will be used. For example, Windows
provides both a bitmap and a TrueType version of the Symbol font. If you set
this value to 0, Windows will use the TrueType version. The default is 0. To
change this entry, you must edit WIN.INI.

TTOnly=0 | ]

This entry specifies whether to make only TrueType fonts available in Windows
applications. If this value is set to 1, only TrueType fonts are available. If this
value is set to 0, all fonts installed on your system are available. The default is
0. To change this entry, choose the Fonts icon from Control Panel.
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[mci extensions] Section

The [mci extensions] section contains entries that associate different types
of media files with Media Control Interface drivers. Whenever a media file

is selected, Windows will use the associated driver to play it. This section can
contain one or more occurrences of the following entry:

extension=mcidevice-type

[network] Section

The [network] section describes network settings and previous network
connections. The [network] section can contain the following entries:

drive=network-server-and-share

This entry shows the network connections that are restored each time Windows
is started. To change this entry, choose the Network Connections command
from the Disk menu in File Manager.

InRestoreNetConnect=0 | /

This entry specifies whether to reconnect to the network servers you were
connected to in your previous Windows session. This setting works for MS-Net,
LAN Manager Basic, and LAN Manager 2.0. If this value is set to 1, you will be
reconnected to the network servers each time you start Windows. If this value
is set to 0, you will not be reconnected. The default is 1. To change this entry,
choose the Networks option from Control Panel, or if the Network dialog box
for your network does not include a reconnect option, edit WIN.INI.

Eﬁ port=network-printer-path

This entry defines the path for a network printer and the port the printer is
assigned to. This connection is restored each time Windows is started. To
change this entry, choose the Printers option from Control Panel, or the
Network Connections command from the Options menu in Print Manager.
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[embedding] Section

H

The [embedding] section lists the Object Linking and Embedding (OLE)
objects, their description, the program that is used to create them, and their file
format. This information also appears in the Registration Info Editor. We
recommend that you use the Registration Info Editor to register applications or
edit application information for OLE. The [embedding] section is included in
WINL.INI only to maintain compatibility with Windows 3.0 and 3.0 applications.
The [embedding] section can contain one or more entries in the following
format to specify the objects used as servers for OLE:

object=description, description, program file, format

Value Meaning

object Specifies the name of the server object.

description Provides a description of the server object. The second description appears in the
list of registered file types in the Registration Info Editor.

program file Identifies the path and name of the executable file for the application that is used
to create the object.

Sformat Identifies the format of the file. The value for this entry is most often picture,
which is the Windows Metafile format. To change this entry, use the Registration
Info Editor.

[Windows Help] Section

Windows Resource Kit

The [Windows Help] section includes settings that specify the size and
placement of the Help window and dialog boxes, as well as the color of text
that, when chosen, displays a macro, pop-up window, or new panel. The
[Windows Help] section can include the following entries:

M_WindowPosition=number,number, number,number,number
H_WindowPosition=number,number, number,number,number
A_WindowPosition=number,number, number,number,number
C_WindowPosition=number,number, number,number,number

These entries define the default size and position of the main Help window, and
the History, Annotate, and Copy dialog boxes. The first and second number
values define the x and y coordinates of the upper-left corner for the default
position of the main Help window and the dialog boxes. The third and fourth
number values define the default width and height (in pixels) of the Help win-
dow and dialog boxes. The fifth number specifies whether the main Help
window is maximized, where 1 is maximized, and 0 is the default height and
width of the window. Changing this value has no effect on the size of the dialog
boxes, because they cannot be maximized.



Chapter 4 The Windows Initialization Files 179

%‘:’&'a’:‘i

f

To change this entry, move or size the main Help window, or the History,
Annotate, or Copy dialog boxes. The values are updated in WIN.INI
automatically.

IFJumpColor=red-value green-value blue-value

This entry specifies the color of text that, when chosen, leads to a new panel of
information in another help file. To change this entry, you must edit WIN.INI.
IFPopupColor=red-value green-value blue-value

This entry specifies the color of text that, when chosen, displays a pop-up panel
(the type of panel used for glossary definitions) located in a different help file.
To change this entry, you must edit WIN.INI.

JumpColor=red-value green-value blue-value

This entry specifies the color of text that leads to a new panel of help
information. For example, entering 000 000 000 as values results in black
text on a white background. To change this entry, you must edit WIN.INI.

MacroColor=red-value green-value blue-value

This entry specifies the color of text that, when chosen, runs a Help macro. To
change this entry, you must edit WIN.INIL.

PopupColor=red-value green-value blue-value

This entry specifies the color of text that, when chosen, displays a pop-up panel
(the type of panel used for glossary definitions). For example, entering 000 000
000 as values results in black text on a white background. To change this entry,
you must edit WIN.INL

[sound] Section

The [sound] section lists the system events that support sound and the sound
files that are assigned to each event. The [sound] section can contain one or
more occurrences of the following entry:

system event=filename,description

This entry specifies the sound file assigned to and a description of a system
event. The filename keyname is the name of the sound file. The description
keyname is a text string that describes the system or application event. To
change this entry, choose the Sound icon in Control Panel.
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[printerPorts] Section

The [printerPorts] section lists the active and inactive printers that can be
accessed by Windows device drivers, specifies the communications port or ports
to which the devices are connected, and specifies their corresponding timeout
values. This section can contain one or more entries in this format:

device=driver, port, DeviceTimeout, RetryTimeout [, other ports. . .]

Value Meaning

device The name of the device.

driver The driver filename, with path if necessary.

port Specifies the port the device is connected to. If a device is not currently

connected, the value is the NullPort= entry of the [Windows] section.
There is a set of port, DeviceTimeout,and RetryTimeout values for each
port that has a printer of the specified type.

DeviceTimeout Determines the number of seconds that Print Manager will wait for the
device to be switched on.
RetryTimeout Determines the number of seconds before attempted transmission retries.

This value might need to be increased for network printers.

If the timeout values are not specified for a particular port, Windows uses the
default values listed in the [Windows] section for that port.

To change this entry, choose the Printers icon from Control Panel or choose
Printer Setup from the Options menu in Print Manager, then choose Connect.

important When changing an entry in this section, be sure it does not
conflict with a corresponding entry in the [devices] section. Problems can
occur if a connected device does not appear in the [printerPorts] section.
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[devices] Section

The [devices] section lists the active printers, and is necessary only for compat-
ibility with Windows version 2.x applications. The entries in this section are
identical to those in the [printerPorts] section, without the timeout values. The
[devices] section can contain one or more entries in this format:

device=driver, port [, other ports . . . ]

The values specified are identical to the first three items in the [printerPorts]
section. To change this entry, choose the Printers icon from Control Panel.

important When changing an entry in the [devices] section, be sure it does
not conflict with a corresponding entry in the [printerPorts] section. Problems
can occur if a connected device does not appear in the [printerPorts] section.

[programs] Section

The [programs] section identifies the paths, in addition to those in the
AUTOEXEC BAT file, that Windows will search to start an application. If you
try to open a data file associated with an application, and Windows cannot find
the program file needed to start the application, Windows will prompt you to
supply the path for the program file. The path you specify is automatically
added to the [programs] section of WIN.INI. Windows will search the path for
the program file the next time you want to start an application by opening an
associated data file. The [programs] section can contain one or more
occurrences of the following entries to specify the drive, directory, and
executable program file needed to start an application:

program file=drive:directory\program file

Value Meaning

program file Specifies the name of the program file that Windows was searching for when you
tried to open the associated data file.

drive Specifies the drive on which the program file is located.

directory Specifies the directory in which the program file is located. The second program

file keyname specifies the name of the executable program file, located in the
specified drive and directory, needed to start the associated application.

To change this entry, complete the dialog box in File Manager that prompts
you for the path if you try to open an application that it can’t find.
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[colors] Section
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The [colors] section defines the colors for components of the Windows display.
To change these entries, choose the Color icon from Control Panel. This
section can contain entries in this format:

component=red-value green-value blue-value

Value Meaning

component Any one of these keynames:
ActiveBorder (the border of the active window)
ActiveTitle (the title bar of the active window)
AppWorkspace (the application workspace for Windows applications)
Background (refers to the desktop)
ButtonFace
ButtonShadow
ButtonText
GrayText (text that is dimmed, as in an unavailable command name)
Hilight (the background of highlighted text)
HilightText (the highlighted text itself)
InactiveBorder (the border of an inactive window)
InactiveTitle (the title bar of an inactive window)
InactiveTitleText (text in an inactive title bar)
Menu (the background of menus)
MenuText
Scrollbar
TitleText (the text in the title bar)
Window (the workspace in a window)

WindowFrame

WindowText
red-value Integers that specify the relative intensities of the respective colors.
blue-value These values can range from 0 (minimum intensity)
green-value to 255 (maximum intensity).
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SYSTEM.INI: The System Initialization File

When you install Windows, Setup creates the SYSTEM.INI file, which contains
global system information that Windows uses when it starts. The following
sections can appear in SYSTEM.INL

Section Purpose

[boot] Lists drivers and Windows modules.

[boot.description]  Lists the names of devices you can change using Windows Setup.
[drivers] Contains a list of aliases (or names) assigned to installable driver files.
[keyboard] Contains information about the keyboard.

[mci] Lists Media Control Interface (MCI) drivers.

[NonWindowsApp] Contains information used by non-Windows applications.

[standard] Contains information used by Windows in standard mode.

[386enh] Contains information used by Windows in 386 enhanced mode.

Setup assigns a value to each entry in the [boot] and [keyboard] sections, and
to the Device= entry and its synonyms in the [386enh] section. These entries
must appear in SYSTEM.INI for Windows to function properly. These entries do
not have built-in values, but have specific values that Setup assigns when you
install Windows.

Many of the other entries described in this chapter are rarely needed and will
not appear in the SYSTEM.INI file unless you add them yourself. Most of these
entries have built-in values that are present whether the entry appears in
SYSTEM.INL You might need to change one or more of these values to improve
the performance of Windows or of a specific application.

The possible methods for changing values are noted for each entry in this
chapter. You cannot change most SYSTEM.INI entries through Control

Panel, but you can change many settings by running Setup. Other values in
SYSTEM.INI can be changed only by opening the file and editing it with a text
editor such as Notepad.

Any changes you make to the SYSTEM.INI file do not take effect until you
restart Windows.

important  Always back up the SYSTEM.INI file before you open it. Use
extreme care when making changes with a text editor, because you can disable
your system if you edit the file incorrectly. If the entry can be changed without
editing SYSTEM.INI, use that recommended method.

This section describes the contents of the SYSTEM.INI file and how to change
values for entries in the file.
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[boot] Section
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The [boot] section contains a list of the drivers and Windows modules that
Windows uses to configure itself each time you start it.

Important  All entries in this section are required. If you modify or delete one

of these entries, Windows might not start or operate properly. Setup assigns all

values based on your system configuration; there are no built-in values for these
entries.

The [boot] section can contain the following entries:

286grabber=filename

This entry specifies the filename of the grabber, which is the device driver that
makes a non-Windows application visible when you run Windows in standard
mode. The default is none (blank). To change this entry, choose the Windows
Setup icon from the Main Group window and change the Display setting. If you
are installing a device driver that is not included with Windows, exit Windows
and run Setup from MS-DOS.

386grabber=filename

This entry specifies the filename of the grabber, which is the device driver that
makes a non-Windows application visible when you run Windows in 386
enhanced mode. The default is none (blank). To change this entry, choose the
Windows Setup icon from the Main Group window and change the Display
setting. If you are installing a device driver that is not included with Windows,
exit Windows and run Setup from MS-DOS.

CachedFileHandles=number

This entry specifies the number of the most recently-used executable files
(.EXE) and dynamic-link library files (DLL) that can remain open. Windows
keeps these files open so that they can be accessed quickly, ensuring optimal
performance. However, some networks have a limit on the number of files that
can be open on a server at a time. If you have problems running Windows from
a network server, use a lower number for this value. Valid numbers are 2
through 12. The default is 12. To change this entry, you must edit SYSTEM.INI.

comm.drv=filename

This entry specifies the filename of the serial communications driver you are
using. The default is none (blank). To change this entry, you must edit
SYSTEM.INI.
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display.drv=filename

This entry specifies the filename of the display driver you are using. The default
is none (blank). To change this entry, choose the Windows Setup icon from the
Main Group window. If you are installing a device driver that is not included
with Windows, exit Windows and run Setup from MS-DOS.

drivers=filename | aliasname

This entry specifies the filenames or aliases of the installable drivers that load
when Windows is started. An installable driver is a dynamic-link library that
Windows treats like a device driver. If the drivers you want to use include
parameters, you must specify them by alias name as defined in the [drivers]
section of SYSTEM.INI, where you can list several filenames or aliases. The
default is none (blank). Most Setup programs for Windows applications add
these settings to the SYSTEM.INI file when installing drivers, so you shouldn’t
need to change the values. To change this entry, you must edit SYSTEM.INI.

fixedfon.fon=filename

This entry specifies the filename of the fixed system font used by Windows
version 2.x applications. The default is none (blank). To change this entry,
choose the Windows Setup icon from the Main Group window. This entry also
changes when you change the Display setting in Setup.

fonts.fon=filename

This entry specifies the filename of the proportionately spaced system font used
by Windows 3.1. The default is none (blank). To change this entry, choose the
Windows Setup icon from the Main Group window. This entry also changes
when you change the Display setting in Setup.

keyboard.drv=filename

This entry specifies the filename of the keyboard driver you are using. The
default is none (blank). To change this entry, choose the Windows Setup icon
from the Main Group window and change the setting for the Keyboard option.

language.dll=library-name

This entry specifies the name of the dynamic-link library that supplies
language-specific functions. If no language library is specified, Windows uses
the built-in U.S. English library. The default is none (blank). To change this
entry, choose the International icon from Control Panel and change the setting
for the Language option.
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mouse.drv=filename

This entry specifies the filename of the mouse driver you are using. The default
is none (blank). To change this entry, choose the Windows Setup icon from the
Main Group window and change the setting for the Mouse option.

network.drv=filename

This entry specifies the filename of the network driver you are using. The
default is none (blank). To change this entry, choose the Windows Setup icon
from the Main Group window and change the setting for the Network option.

oemfonts.fon=filename

This entry supplies the name of the font file for the OEM character set, which is
associated with the Display setting. The default is none (blank). To change this
entry, exit Windows and run Setup from MS-DOS. This entry also changes
when you change the Codepage or Display setting in Setup.

shell=filename

This entry specifies the Windows shell program that runs when you start
Windows. Unless you change this entry, Program Manager will run when
you start Windows. The default is none (blank). Setup initializes this value
as progman.exe. To change this entry, you must edit SYSTEM.INI.

sound.drv=filename
This entry specifies the filename of the system sound driver you are using. The
default is none (blank). To change this entry, you must edit SYSTEM.INL.

system.drv=filename

This entry specifies the filename of the system hardware driver you are using.
The default is none (blank). To change this entry, exit Windows and run Setup
from MS-DOS, then choose a new System setting.

TaskMan.Exe=filename

This entry specifies the task-switching application that appears when you press
CTRL+ESC. The default is taskman.exe. To change this entry, you must edit
SYSTEM.INI.
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[boot.description] Section

The [boot.description] section is a list of strings used to describe the devices
you can change when you run Setup. There is no reason to change these entries.
If you do change values, you cannot use Windows Setup to update drivers to
newer versions.

[drivers] Section

This section contains a list of aliases (or names) assigned to installable driver
files. The [drivers] section can contain this entry:

alias=driver filename|parameters)

This entry assigns an alias name to an installable driver and specifies any
parameters used by the driver. This entry is associated with the drivers= entry
in the [boot] section of SYSTEM.INI. If the driver includes parameters, you
must assign an alias to it and then specify the driver by alias name in the [boot]
section. You can define multiple aliases by specifying multiple alias lines in
this entry. The default is none. Most Setup programs for Windows applications
add these settings to SYSTEM.INI when installing drivers, so you shouldn’t
need to change the values. To change this entry, choose the Drivers icon in
Control Panel or use the installation program provided by the manufacturer.

[keyboard] Section

The [keyboard] section provides information about the keyboard.

important  All entries in this section are required. If you modify or delete
one of these entries, Windows will not operate properly. There are no built-in
default values for these entries; Setup assigns values based on the system
configuration.

The [keyboard] section can contain the following entries:

keyboard.dll=filename

This entry specifies the name of a dynamic-link library that defines the layout
for non-U.S. keyboards and keyboards not compatible with IBM-compatible
systems. This entry is required for all keyboards except these U.S. keyboards:
IBM XT, PC/AT, or enhanced; AT&T type 301 or 302; and Olivetti 83-key. To
change this entry, choose the Windows Setup icon from the Main Group
window or the International icon from Control Panel.
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oemansi.bin=filename

This entry specifies the name of a file that defines OEM/ANSI code-page
translation tables for systems not using code page 437 (the U.S. OEM character
set). To change this entry, exit Windows and run Setup from MS-DOS. This
setting also changes when you change the Codepage or Display settings.

subtype=number

This entry distinguishes, for some drivers, special features for keyboards that
otherwise have identical layouts. This value can also be used by other drivers.
To change the subtype= entry, choose the Windows Setup icon from the Main
Group window. See the type= entry for information about type values. These
values are defined for subtype=.

Type Subtype

value value Meaning

1 2 Olivetti M24 83-key or AT&T 6300 type 301 83-key.
4 AT&T type 302 sometimes used on the 6300 Plus.

2 1 Olivetti 102-key ICO used on M24 systems.

type=number

This entry specifies the keyboard type. It can be any one of these values.

Value Meaning

1 IBM PC or XT compatible (83 keys)

2 Olivetti 102-key ICO

3 IBM AT compatible (84 or 86 keys)

4 IBM compatible, enhanced (101 or 102 keys)

If this entry is blank or missing, the driver selects a default type. For IBM-
compatible keyboards (using the KEYBOARD.DRYV driver), the default type is
determined by the BIOS. To change this entry, choose the Windows Setup icon
from the Main Group window.
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[mci] Section

”ﬁ The [mci] section contains a list of the drivers that use the Media Control
Interface (MCI) to play media files. These drivers are installed automatically
when you run Setup. To change these values, choose the Drivers icon in
Control Panel.

[NonWindowsApp] Section

The [NonWindowsApp] section contains entries that affect the performance of
non-Windows applications. This section can contain the following entries:

CommandEnvSize=bytes

This entry specifies the size of the COMMAND.COM environment. Since run-
ning batch files with the extension .BAT starts COMMAND.COM, this setting
also applies to batch files. The value for this setting must be either 0 or between
160 and 32768. A value of 0 disables this setting. If the value is not valid, it
will be rounded up to 160 or down to 32768. If the value is less than the current
size of the actual environment, this setting will be disabled, as if it were set to
0. If you specified the environment size in a PIF for COMMAND.COM, the PIF
setting overrides this setting. The default is 0 with MS-DOS versions earlier
than 3.2. Otherwise, the value is the /e: parameter in the shell= line in
CONFIG.SYS. To change this value, you must edit SYSTEM.INL.

= DisablePositionSave=Boolean

When this entry is 0, the position and font used in a non-Windows application
is saved in the DOSAPP.INI file when you quit the application. If this entry is 1,
any settings that weren’t saved previously in DOSAPP.INI will not be saved. If
this entry is 1, the setting can be overridden for each non-Windows application
by selecting the Save Settings On Exit checkbox in the Fonts dialog box. The
default is 0. To change this entry, you must edit SYSTEM.INL

?E FontChangeEnable=Boolean

This entry, if 1, provides the ability to change the fonts when running non-
Windows applications in a window on systems that use version 3.0 of the
grabbers (usually in version 3.0 display drivers). Windows version 3.1 of the
video grabbers (used in version 3.1 display drivers) include built-in support for
changing fonts when running non-Windows applications in a window. If you
are using a 3.0 grabber that has not been updated to include the ability to
change fonts and you want to use this feature, set this value to 1. However,
when this entry is 1, your screen may lose characters and the cursor may
change size and position slightly. The default is 1 on systems that use
Windows 3.1 grabbers, and 0 on systems that use Windows 3.0 grabbers. To
change this entry, you must edit SYSTEM.INI.
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GlobalHeapSize=kilobytes

This entry specifies the size of a buffer in conventional memory that Windows
allocates when running in standard mode. This buffer can be used to share
information among all non-Windows applications that are started from
Windows. This setting has no effect when Windows is running in 386
enhanced mode. The default is 0. To change this entry, you must edit
SYSTEM.NI. (You should never need to change this setting.)

LocalTSRs=list-of-TSR-applications

This entry specifies which terminate-and-stay-resident (TSR) programs work
properly if they are copied to each instance of a virtual machine. When you
start Windows, it detects any TSR programs that are currently running. If the
TSR is on the Local TSRs= list, Windows will place a copy of the TSR in each
virtual machine you run. Many TSRs will not run properly if they are added to
this list. Make sure your TSR is fully compatible with Windows and can be
copied to a virtual machine before adding it to the list. The default is dosedit,
pced, ced. To change this value, you must edit SYSTEM.INIL.

MouseInDosBox=Boolean

This entry specifies whether the mouse is supported when running a non-
Windows application in a window. Mouse support for non-Windows appli-
cations running in a window is available automatically if you are using a
Windows 3.1 version of the grabbers. If you are using a Windows 3.0 version
of the grabbers and you want mouse support, enable this setting. If you do not
want mouse support, disable this setting. The default is 1 if an MS-DOS mouse
driver is loaded that has the extension .COM or .SYS and that supports using a
mouse with a non-Windows application. Otherwise, the default is 0. To change
this entry, you must edit SYSTEM.INI.

NetAsynchSwitching=0 | /

This entry indicates whether you can switch away from an application running
in Windows standard mode after it has made an asynchronous network BIOS
call. The default value of 0 specifies that such task switching is not possible.
Switching away from some applications that make these calls might cause the
system to fail. Once Windows detects an asynchronous NetBIOS call, it will not
allow switching away from the application even if no more of these calls are
made. Set this value to 1 if you are sure the applications you use will not
receive network messages while you are switched away from them. To change
this entry, you must edit SYSTEM.INL.
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ScreenLines=number

This entry specifies the number of lines displayed on the screen when a non-
Windows application runs. An application that specifies a different screen
mode can override this entry. The default is 25. To change this entry, you must
edit SYSTEM.INIL.

SwapDisk=drive:directory

This entry provides the name of the disk drive and directory to which Windows
standard mode swaps non-Windows applications. The default is the directory
pointed to by the TEMP environment variable; if there is no TEMP variable,
then the default is the boot directory of your first hard disk (usually C:). If your
system does not have a hard disk, the default is the root directory on the first
floppy drive (usually A:). To change this entry, you must edit SYSTEM.INI.

[standard] Section

The [standard] section contains entries that are specific to running Windows
in standard mode. This section can contain the following entries:

FasterModeSwitch=0| /

This entry, if set to 1, causes Windows standard mode to use a faster method of
switching from protected to real mode on many 80286-based computers. When
this entry is 1, Windows responds more quickly to hardware interrupts,
allowing better throughput for interrupt-intensive applications, such as
communications applications. Also, you should set this entry to 1 if you are
using a Zenith Z-248 system and are losing characters while typing, or if you
are using an Olivetti M-250-E and lose control of the mouse. The default is 0.
To change this entry, you must edit SYSTEM.INIL.

Note  The value for FasterModeSwitch= has no effect on 80386-based
computers. Some early IBM-AT and compatible computers do not have the
BIOS support necessary to use this setting. Setting this entry to 1 on these
computers may cause them to hang when starting Windows.

Int28Filter=number

This entry specifies the percentage of INT 28h interrupts, generated when the
system is idle, that are visible to software loaded before Windows. Windows
will reflect every nth interrupt, where n is the value of this entry. For example,
a value of 1 reflects every INT 28h interrupt, a value of 2 reflects every second
INT 28h interrupt, a value of 3 reflects every third INT 28h interrupt, and so on.
Increasing this value might improve Windows performance, but may interfere
with some memory-resident software such as a network.
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Set this value to 0 to prevent INT 28h interrupts. But setting this value too
low adds to system overhead that might interfere with communications
applications. The default is 10. To change this entry, you must edit
SYSTEM.INI.

MouseSyncTime=milliseconds

This entry specifies the number of milliseconds that can elapse between mouse
data bytes before Windows running in standard mode assumes that a mouse
data packet is complete. This setting only affects Windows standard mode on
computers with an IBM PS/2 mouse interface. The default is S00. To change
this value, you must edit SYSTEM.INI.

NetHeapSize=kilobytes

This entry specifies the size of the data-transfer buffers that Windows standard
mode allocates in conventional memory for transferring data over a network.
If an application is not running correctly, your network may require a larger
buffer than the default. Increasing this value will decrease the amount of
memory available to applications. If no network software is running, this entry
is ignored and no memory is allocated. The default is 8. To change this entry,
you must edit SYSTEM.INI.

PadCodeSegments=0 | /

Setting the value of this entry to 1 causes Windows Kernel to pad code
segments with 16 bytes. This prevents the last instruction in the segment from
being too close to the segment limit for 80286 C2 stepping. Set this value to 1
only for this 80286 stepping. Unfortunately, there is no easy way of telling what
stepping a 80286 chip is. Try setting this value to 1 if your 80286 system hangs
in standard mode. The default is 0. To change this entry, you must edit
SYSTEM.INIL.

Stacks=number

This entry specifies the number of interrupt reflector stacks used by the stan-
dard mode MS-DOS Extender (DOSX) to map an MS-DOS or BIOS API from
real mode to protected mode. If you receive a “Standard Mode: Stack
Overflow” message, try increasing this number. You can specify a number
between 8 and 64. The default is 12. To change this entry, you must edit
SYSTEM.INL

StackSize=kilobytes

This entry specifies the size of the interrupt reflector stacks used by the stan-
dard mode MS-DOS Extender. The default is 384. To change this entry, you
must edit SYSTEM.INIL. (You should never need to change this entry.)
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[386enh] Section

The [386enh] section contains information specific to running Windows in 386
enhanced mode, including information used for virtual-memory page swapping.

For entries in this section that specify virtual devices, the value can appear in
two ways: either the filename of a specific virtual device driver (with path if
necessary), or as an asterisk (*) followed immediately by the device name to
refer to a virtual device built into the WIN386.EXE file.

This section can contain the following entries:

E_ﬁ 32BitDiskAccess=Boolean

This entry turns 32-bit disk access on or off. The default is Off if your hard
disk is capable of supporting 32-bit disk access. Otherwise, this setting is not
present in SYSTEM.INI. To change this entry, choose the 386 Enhanced icon in
Control Panel. If this setting is not present in SYSTEM.INI, the 32-Bit Disk
Access check box will not appear in Control Panel Virtual Memory dialog box.

= A20EnableCount=number

This entry specifies the initial A20 enable count, which identifies the A20
handler that HIMEM.SYS uses to access extended memory. (For more
information about the A20 enable count, see the documentation for your
extended memory manager.) The default is the value computed by the Win386
loader. To change this entry, you must edit SYSTEM.INI. (You should never
need to change this entry.)

ANIEMSLocked=Boolean

This entry, if On, locks the contents of expanded memory used by all Windows
and non-Windows applications into memory (instead of swapping it to disk)
and overrides PIF settings for EMS Memory Locked. Set this value to On if you
are using a disk cache program that uses expanded memory. The default is Off.
To change this entry, you must edit SYSTEM.INIL.

AllVMsExclusive=Boolean

This entry, when On, forces all applications to run in exclusive full-screen
mode, overriding all other settings in the application PIFs. Setting
ANVMSsExclusive=on might help avoid UAEs when you are running network
or memory-resident software that is not compatible with Windows. The default
is Off. To change this entry, you must edit SYSTEM.INI.
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AlIXMSLocked=Boolean

This entry, if On, locks the contents of the extended memory used by all
Windows and non-Windows applications into memory (instead of swapping it
to disk), and overrides PIF settings for XMS Memory Locked. The default is
Off. To change this entry, you must edit SYSTEM.INL. (You should never need
to change this entry).

AltKeyDelay=seconds

This entry specifies how much time Windows waits to process a keyboard
interrupt after it processes an ALT interrupt. Some applications expect a slower
processing rate than Windows 386 enhanced mode usually uses. Increase this
value if such an application has trouble handling the ALT key. The default is
.005. To change this entry, you must edit SYSTEM.INL

AltPasteDelay=seconds

This entry specifies how much time Windows waits before pasting any
characters after the ALT key has been pasted. Some applications may require
more time for recognition of the ALT keystroke. The default is .025. To change
this entry, you must edit SYSTEM.INL

AutoRestoreScreen=Boolean

This entry specifies whether the display for non-Windows applications should
be restored by Windows or by the applications themselves when they become
active. If this entry is On, Windows saves the display information for a non-
Windows application in memory when you switch away from the application.
When you switch back to the application, Windows restores the screen. If this
entry is Off, the application must restore its own display by repainting the
screen. This requires less memory, but can slow down performance since
Windows can usually restore the screen faster. This entry only applies to VGA
displays and affects only applications that notify Windows that they can update
their screens automatically when Windows sends a display update call. The
default is On. To change this entry, you must edit SYSTEM.INI.

BkGndNotifyAtPFault=Boolean

This entry specifies when a notification should be sent to a non-Windows
application or to Windows to prevent the application from attempting to access
the display (which might corrupt the display of a different application). This
notification can be sent while switching to a different application or when
attempting to access the actual display. If this entry is Off, Windows sends a
notification when switching between applications. Set this entry to Off if you
are using a display that has special hardware (for example, 8514 and TIGA). If
you are using a VGA display, setting this entry to On should work in most
cases. The default is On for VGA displays; Off for 8514 displays. To change
this entry, you must edit SYSTEM.INI.
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CGA40WOA.FON=filename

This entry specifies the filename of the fixed-pitch display font used for non-
Windows applications with a display of 40 columns and 25 or fewer lines. The
default is none. To change this entry, exit Windows and run Setup from MS-
DOS, then change the Codepage or Display setting.

CGA80WOA.FON=filename

This entry specifies the filename of the fixed-pitch display font used for non-
Windows applications with a display of 80 columns and 25 or fewer lines. The
default is none (blank). To change this entry, exit Windows and run Setup from
MS-DOS, then change the Codepage or Display setting.

CGANoSnow=Boolean

This entry, when On, causes Windows to do special handling to avoid snow
appearing on an IBM CGA display device. The default is Off. To change this
entry, you must edit SYSTEM.INIL.

COM1AutoAssign=number | seconds
COM2AutoAssign=number | seconds
COM3AutoAssign=number | seconds
COM4AutoAssign=number | seconds

These entries indicate the contention detection values for each connected
communications port. These values are used by Windows to determine how to
arbitrate requests for the use of a device by more than one application, at least
one of which is a non-Windows application. If the value is -1, Windows will
display a warning message that asks you which application should be given
control of the port. If the value is 0, any application can use the device at any
time. If the value is a positive integer less than 1000, this value represents the
number of seconds after an application stops using the device before another
application can use the same device. The default is 2. To change this entry,
choose the 386 Enhanced icon from Control Panel.

COM1Base=address
COM2Base=address
COM3Base=address
COM4Base=address

"1 These entries specify the base (first) port for the serial port adapter you are

using for both standard mode and 386 enhanced mode. Check your hardware
documentation for the appropriate value. The defaults are COM3Base=3E8h,
and the port address values in the BIOS data area for COM1, COM2, and COM4.
To change this entry, choose the Ports icon in Control Panel, and click the
Advanced button for the selected COM port.
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COMBoostTime=milliseconds

This entry specifies the time to allow a virtual machine to process a COM
interrupt. If a communications application is losing keyboard characters on the
display, you can try increasing this value. The default is 2. To change this
entry, you must edit SYSTEM.INI.

COM(1Buffer=number
COM2Buffer=number
COM3Buffer=number
COMd4Buffer=number

These entries specify the number of characters that the device will buffer on
the corresponding communications port. Before changing one of these entries,
make sure the corresponding COMxProtocol= entry has the proper value.
Buffering may slow down communications on a port, but might be necessary to
prevent some communications applications from losing characters at high baud
rates. The size of the buffer required will depend on the speed of the machine
and the application’s needs. The default is 128. Before increasing this value,
see COMxProtocol=. To change this entry, you must edit SYSTEM.INI.

COMdrv30=Boolean

This entry, if On, indicates that the Virtual COM Driver (VCD) will use its own
copy of the serial communications driver’s interrupt handler. This will improve
performance of COM ports. Set this entry to On if you are using a Windows 3.0
serial communications driver. Set this entry to Off if you are using the standard
Windows 3.1 serial communications driver. The default is Off. To change this
entry, you must edit SYSTEM.INI.

COMIFIFO=Boolean
COM2FIFO=Boolean
COMB3FIFO=Boolean
COMA4FIFO=Boolean

These entries specify whether the FIFO buffer of a COM port’s 16550 Universal
Asynchronous Receiver Transmitter (UART) should be enabled (On) or
disabled (Off). If a serial port does not have a 16550 UART, this setting is
ignored. These values are used by Windows for both standard and enhanced
modes. The default is On.



Chapter 4 The Windows Initialization Files 197

COMI1Irq=number
COM2Irq=number
COMB3Irq=number
COMd4Irq=number

These entries specify which interrupt line is used by the device on the speci-
fied serial port. Check your hardware documentation for the correct value.

If there is a hardware conflict between ports, set a value of -1 to disable input
for that COM port. The defaults for ISA and EISA machines are COM1Irq=4,
COM2Irq=3, COM3Irq=4, and COM4Irq=3; for MCA machines, the
defaults are COM1Irq=4, COM2Irq=3, COM3Irq=3, and COM4Irq=3.
To change this entry, choose the Ports icon in Control Panel and click the
Advanced button.

COMIrqSharing=Boolean

This entry specifies whether COM interrupt lines will be sharable between
mulitiple serial ports or with other devices. Set this switch if your machine uses
the same interrupt for COM3 or COM4 as it does for COM1 or COM2. The
default is On for Micro Channel and EISA machines; Off for all other
machines. To change this entry, you must edit SYSTEM.INI.

COM1Protocol=XOFF | blank
COM2Protocol=XOFF | blank
COM3Protocol=XOFF | blank
COMA4Protocol=XOFF | blank

These entries specify whether Windows 386 enhanced mode should stop
simulating characters in a virtual machine after the virtual machine sends an
XOFF character. Set the value for a port to XOFF if a communications
application using that port is losing characters while doing text transfers at
high baud rates. Windows will resume simulating characters when the virtual
machine sends another character after the XOFF character.

Leave this entry blank if the application does binary data transfers; setting this
switch might suspend binary transmissions. The default is no entry, which is
the same as any entry other than XOFF. Windows will not check for XOFF
characters if this entry is blank or set to anything other than XOFF. If the
application continues to lose characters after this entry is set, try increasing the
related COMxBuffer= value. To change this entry, you must edit SYSTEM.INIL.

Device=filename | *devicename

This entry specifies which virtual devices are being used with Windows 386
enhanced mode. This value can appear in two ways: either the name of a speci-
fic virtual device file (with path if necessary), or an asterisk (*) followed imme-
diately by the device name to refer to a virtual device built into the WIN386.EXE
file. Synonyms for Device= are Display=, EBIOS=, Keyboard=, Network=,
and Mouse=. Filenames usually include the .386 extension. Multiple device
lines are required to run Windows 386 enhanced mode. The default is none.
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Setup assigns appropriate values based on your system configuration. To
change this entry, you must edit SYSTEM.INI.

If Setup detects protected mode block devices for Western Digital-compatible
controllers, it adds the entries device=*int13 and device=*wdctrl to [386enh].
A block device is a virtual device used in 386 enhanced mode to talk directly to
disk drive controllers, bypassing MS-DOS and BIOS. To remove block device
support, delete these entries in SYSTEM.INI. You do not need to delete files
from your hard disk, as these devices are appended to WIN386.EXE.

Display=filename | *devicename

This entry specifies the display device being used with Windows 386 enhanced
mode. This entry is a synonym for Device=. The default is none. Setup assigns
an appropriate value based on your system configuration. To change this entry,
choose the Windows Setup icon from the Main Group window.

DMABufferIn1MB=Boolean

This entry, if set to On, indicates that the direct memory access (DMA) buffer
memory should be in the first 1 MB of memory (above 640K, if possible) to be
compatible with 8-bit bus master cards. The default is Off. To change this
entry, you must edit SYSTEM.INL

DMABAufferSize=kilobytes

This entry specifies the amount of memory to be reserved for the DMA buffer.
This memory will be allocated above 640K, if possible. Windows 386 enhanced
mode will default to a DMA buffer size that will handle disk access. The default
is 16. To change this entry, you must edit SYSTEM.INL

DOSPromptExitInstruc=Boolean

This entry, if On, causes a message box to appear when you start the MS-DOS
Prompt, displaying instructions on how to exit and switch away from the MS-
DOS Prompt. Set this entry to Off if you do not want to see the message. The
default is On. To change this entry, you must edit SYSTEM.INI.

DualDisplay=Boolean

Usually, when Windows is running in 386 enhanced mode, the memory
between B000:0000 and B7FF:000F will be used by the general system unless a
secondary display is detected. If this entry is On, this memory will be left
unused and available for display adapters, or if you do not have a monochrome
display card installed and want EMM386.EXE to include this address space as
an upper memory block (UMB). If this entry is Off, the address range will be
available on EGA systems but not under VGA systems, because the VGA display
device supports monochrome modes, which use this address space. To change
this entry, you must edit SYSTEM.INI.
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EBIOS=filename | *devicename

This entry specifies the extended BIOS device being used with Windows 386
enhanced mode. This entry is a synonym for Device=. The default is the value
that Setup assigns, based on your system configuration. To change this entry,
you must edit SYSTEM.INIL.

EGA40WOA.FON=filename

This entry specifies the filename of the fixed-pitch display font used for non-
Windows applications with a display of 40 columns and more than 25 lines.
The default is none. To change this entry, exit Windows and run Setup from
MS-DOS, then change the Codepage or Display setting.

EGA80WOA.FON=filename

This entry specifies the filename of the fixed-pitch display font used for non-
Windows applications with a display of 80 columns and more than 25 lines.
The default is none. To change this entry, exit Windows and run Setup from
MS-DOS, then change the Codepage or Display setting.

EISADMA=Boolean | channel,size

This entry specifies the mode of operation of an extended DMA channel for
Extended Industry Standard Architecture (EISA) machines only. This entry’s
value can take one of two forms. If you set this entry to Off, Windows treats the
machine as non-EISA, avoiding all EISA-related logic. Set this value to Off if
you cannot run Windows 386 enhanced mode on an EISA machine. If you are
using an EISA machine, you can specify the default transfer size for one or
more DMA channels. The channels can operate in these modes: 8-bit (8), 16-
bit specified in words (16w), 16-bit specified in bytes (16b), or 32-bit (32). If
you are not using an EISA machine, Windows ignores this entry. The default is
08; 1,8, 2,8; 3,8; 5,16w; 6,16w; 7,16w. Each pair goes with its own
EISADMA-= entry. To change this entry, you must edit SYSTEM.INI.

EMMExclude=paragraph-range

This entry specifies a range of memory that Windows will not scan to find

| unused address space. This has the side effect of turning off the RAM and

ROM search code for the range. The range (two paragraph values separated by a
hyphen) must be between A000 and EFFF. This scanning can interfere with
some adapters that use the same memory area. The starting value is rounded
down and the ending value is rounded up to a multiple of 16K. For example,
you could set EMMExclude=C800-CFFF to prevent Windows from scanning
the addresses C800:0000 through CFFF:000F (the block that some VGA cards
use to enhance performance). You can specify more than one range by in-
cluding more than one EMMExclude= entry. The default is none. To change
this entry, you must edit SYSTEM.INI.
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EMMInclude=paragraph-range

This entry specifies a range of memory that Windows will scan for unused
address space regardless of what may be there. EMMInclude= takes
precedence over EMMExclude= if you specify ranges that overlap. The range
(two values separated by a hyphen) must be between A000 and EFFF. The
starting value is rounded down and the ending value is rounded up to a
multiple of 16K. For example, you could set EMMInclude=C800-CFFF to
ensure that Windows scans the addresses C800:0000 through CFFF:000F. You
can specify more than one range by including more than one EMMInclude=
entry. The default is none. To change this entry, you must edit SYSTEM.INL.

EMMPageFrame=paragraph

This entry specifies the starting paragraph where the 64K page frame will
begin when Windows cannot find a suitable page frame, allowing an EMS page
frame in an area containing some unused RAM or ROM. For example, you
could set EMMPageFrame=C400 to start the page frame at C400:0000.

The default is none. To change this entry, you must edit SYSTEM.INL.

EMMSize=kilobytes

This entry specifies the total amount of memory to be made available for
mapping as expanded memory. The default allocates the maximum possible
amount of system memory as expanded memory. Specify a value for this entry
if you run an application that allocates all of the available expanded memory.
This will be apparent if, when you run the application, you can never create
any new virtual machine. If this value is 0, then no expanded memory will be
allocated. This entry does not prevent the EMS driver from being loaded; use
NoEMMDriver=on to turn off EMS. The default is 65,536. To change this
entry, you must edit SYSTEM.INI.

FileSysChange=Boolean

This entry indicates whether File Manager automatically receives messages
anytime a non-Windows application creates, renames, or deletes a file. When
this entry is Off, a virtual machine can be run exclusively even when it
modifies files. Setting this entry to On can slow down system performance
significantly. The default is On for 386 enhanced mode; Off in standard mode.
To change this entry, you must edit SYSTEM.INIL.
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Global=device-name

This entry defines MS-DOS devices loaded in CONFIG.SYS that need to be
global to the system. The default is that all devices loaded in CONFIG.SYS are
global to the system. But certain virtual devices might specify that an MS-DOS
device be local (for example, MSSMOUSE). Use this entry to override that local
specification. The device-name value must exactly match the case of the device
name in CONFIG.SYS, or this entry will not work. Most device names are in all
capital letters, so this value must usually be in all caps. To change this entry,
you must edit SYSTEM.INL.

HardDiskDMABuffer=kilobytes

This entry specifies the amount of memory used for the Direct Memory Access
(DMA) buffer. If you are using SMARTDrive and double buffering is turned on,
this amount is determined automatically. You may need to change this value if
you are using a hard disk that supports DMA and are not using SMARTDrive, or
if you do not have double buffering turned on. The default is 0 for AT architec-
ture computers; 64 for Micro Channel computers or computers that use DMA
channel-3 (unless you use SMARTDrive with double buffering, in which case
the default is 0). To change this entry, you must edit SYSTEM.INL.

IdleVMWakeUpTime=seconds

This entry causes timer interrupts to periodically “wake up” idle virtual
machines after the specified number of seconds has elapsed. If a virtual
machine does not use timer interrupts (INT 8 or INT 1Ch), Windows will not
usually force timer interrupts into a virtual machine unless it is active. This
entry forces the timer interrupts to occur. The value for this entry is rounded
down to the lowest power of 2 (for example, 1, 2, 4, 8, 16, 32, 64). The default
is 8. To change this entry, you must edit SYSTEM.INI.

IgnorelnstalledEMM=Boolean

This entry, if set to On, allows Windows to start in 386 enhanced mode even
when there is an unknown expanded memory manager (EMM) running.
Starting Windows with an unknown EMM running can cause the system to fail
if memory-resident software was using expanded memory before Windows
started. Set this entry only if no such software is installed or you are sure it will
not be active when you run Windows. This entry applies only to EMMs
servicing physical EMS hardware; Windows will not disable unrecognized
80386 expanded memory emulators. The default is Off. To change this entry,
you must edit SYSTEM.INIL
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InDOSPolling=Boolean

This entry, if set to On, prevents Windows from running other applications
when memory-resident software has the InDOS flag set. Setting this entry to
On is necessary if the memory-resident software needs to be in a critical section
to do operations off an INT 21 hook. Setting this entry to On will slow down
system performance slightly. The default is Off. To change this entry, you must
edit SYSTEM.INL.

INT28Critical=Boolean

This entry specifies whether a critical section is needed to handle INT 28h
interrupts used by memory-resident software. Some network virtual devices do
internal task switching on INT 28h interrupts. These interrupts might hang
some network software, indicating the need to add an INT28hCritical= entry.
If you are not using such software, setting this entry to Off might improve
Windows task switching. The default is On. To change this entry, you must edit
SYSTEM.INI.

TRQ9GIlobal=Boolean

This entry, if set to On, converts IRQ 9 masks to global. Set this entry to On
if your system hangs when it reads from a floppy drive, or to make sure the
system reads the floppy drive before starting Windows. The default is Off. To
change this entry, you must edit SYSTEM.INI.

Keyboard=filename | *devicename

This entry specifies the keyboard driver for Windows 386 enhanced mode.
This entry is a synonym for Device=. The default is none. Setup assigns an
appropriate value based on your system configuration. To change this entry,
choose the Windows Setup icon from the Main Group window.

KeyBoostTime=seconds

This entry specifies how much time an application gets to run with increased
priority when it receives a keystroke. Use this entry to increase the response

to keystrokes when several background applications are running. The default is
.001. To change this entry, you must edit SYSTEM.INI.

KeyBufferDelay=seconds

This entry specifies the time to delay pasting keyboard input after the key-
board buffer is full. Some applications might require more than .2 seconds.
The default is .2. To change this entry, you must edit SYSTEM.INI.
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KeyldleDelay=seconds

This entry specifies how long Windows ignores idle calls after simulating
a keystroke into a virtual machine. You can set this value to 0 to speed up
keyboard input, but some applications might respond sluggishly if you do.
The default is .5. To change this entry, you must edit SYSTEM.INI.

KeyPasteCRSKkipCount=number

This entry specifies the number of times that a read-status INT 16 call should
return a status of “empty” for the keyboard buffer after pasting a carriage
return and before pasting another character. When Windows pastes data from
the Clipboard to a non-Windows application, it must first paste the data to the
BIOS keyboard buffer before pasting it into the application. This setting is used
to slow down fast pasting from the Clipboard to the keyboard buffer so that the
application can handle all incoming characters from the buffer. If you seem to
lose characters, or if the screen does not update often enough while pasting
information from the Clipboard, increase this value. This setting is related to
KeyPasteSkipCount=. The default is 10. To change this entry, you must edit
SYSTEM.INL.

KeyPasteDelay=seconds

This entry specifies how long to wait before pasting any characters after a key
has been pasted. Some applications might require more time than .003 seconds
for recognition of a keystroke. The default is .003. To change this entry, you
must edit SYSTEM.INL

KeyPasteSkipCount=number

This entry specifies the number of times that a read-status INT 16 call should
return a status of “empty” for the keyboard buffer before pasting another
character. When Windows pastes data from the Clipboard to a non-Windows
application, it must first paste the data to the BIOS keyboard buffer before
pasting it into the application. This setting is used to slow down fast pasting
from the Clipboard to the keyboard buffer so that the application can handle all
incoming characters from the buffer. If you seem to lose characters, or if the
screen does not update often enough while pasting information from the
Clipboard, increase this value. The default is 2. This setting is related to
KeyPasteCRSkipCount=. To change this entry, you must edit SYSTEM.INIL.

KeyPasteTimeout=seconds

This entry specifies how much time to allow an application to make the
necessary BIOS calls for reading keyboard input before Windows will change
from the fast paste (INT 16h) to the slow paste (INT 9h) mechanism. The
default is 1. To change this entry, you must edit SYSTEM.INI.

Windows Resource Kit
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KybdPasswd=Boolean

This entry specifies whether the Virtual Keyboard Device (VKD) should support
PS/2 8042 commands that implement password security. This entry only applies
to 8042 keyboard controllers that are compatible with the PS/2 computer. The
default is On for IBM PS/2 computers; Off for all other computers. To change
this entry, you must edit SYSTEM.INI.

KybdReboot=Boolean

If this entry is On, Windows will attempt to reboot the computer using a
keyboard controller command. On some computers this method is unreliable.
If your computer hangs while rebooting, then set this entry to Off, in which
case Windows will quit and display a prompt to press CTRL+ALT+DEL a second
time if you attempt to reboot from the keyboard while Windows is running.
The default is On. To change this entry, you must edit SYSTEM.INI.

Local=device-name

This entry defines MS-DOS device drivers that need to be local to each virtual
machine. The device-name value must exactly match the case of the device
name, or this entry will not work. Most device names are in all capital letters,
so this value must usually be in all caps. If a device driver is local, a separate
copy of it will exist in each virtual machine, and each will keep different state
information. Most device drivers will not function properly when this entry is
used. An exception is CON, the MS-DOS console device, which should be local
to avoid filling a buffer with input from multiple virtual machines. The default
is none; but in a standard SYSTEM.INI file, Setup will set Local=CON. To
change this entry, you must edit SYSTEM.INI.

LocalLoadHigh=Boolean

This entry determines how the upper memory blocks (UMBs) are used when
Windows in running on MS-DOS version 5.0. If this entry is Off, Windows uses
all of the upper memory area, leaving no extra UMBs available for virtual
machines. If this entry is On, then Windows does not use all of the upper
memory area, so the UMBs are available locally to each virtual machine. The
default is Off. To change this entry, you must edit SYSTEM.INIL.

LocalReboot=0n | Off

This entry specifies whether you can press CTRL+ALT+DEL to quit applications
that cause an unrecoverable error in 386 enhanced mode, without restarting
Windows. If this setting is On, you can quit the application. If this setting is
Off, pressing CTRL+ALT+DEL will restart your entire system (as it usually does).
To change this entry, you must edit SYSTEM.INI.
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LPT1AutoAssign=seconds
LPT2AutoAssign=seconds
LPT3AutoAssign=seconds
LPT4AutoAssign=seconds

These entries apply to Windows version 3.0 only. If you have upgraded to
Windows 3.1, these settings may still appear in your SYSTEM.INI file, but will
have no effect. The default is 60.

LRULowRateMult=number

This entry specifies the value used to determine the Least Recently Used (LRU)
low paging rate sweep frequency, which is computed by multiplying the value
for LRUSweepFreq= by the value specified for LRULowRateMult=. Values
between 1 and 65535 can be used. The default is 10. To change this entry, you
must edit SYSTEM.INI. (You should never need to change this entry.)

LRURateChngTime=milliseconds

This entry specifies the length of time that the Virtual Memory Manager
(VMM) stays at high rate with no paging before switching to low rate, and the
length of time the VMM stays at low rate with no paging before turning the
LRU sweep off. The default is 10,000. To change this entry, you must edit
SYSTEM.INL. (You should never need to change this entry.)

LRUSweepFreq=milliseconds

This entry specifies the time between LRU sweep passes. This is also the high
paging rate sweep frequency. The default is 250. To change this entry, you must
edit SYSTEM.INIL. (You should never need to change this entry.)

LRUSweepLen=length-in-pages

This entry specifies the length in pages of the region swept on each pass.
Windows computes this value by dividing the value of LRUSweepReset= by
the value of LRUSweepFreq=. The value must be at least 1. The default is
1024. To change this entry, you must edit SYSTEM.INI. (You should never need
to change this entry.)

LRUSweepLowWater=number

This entry specifies when the LRU sweeper should be turned on. When the
number of free pages drops below this value, the sweeper is turned on. The
default is 24. To change this entry, you must edit SYSTEM.INI. (You should
never need to change this entry.)

Windows Resource Kit
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LRUSweepReset=milliseconds

This entry specifies the time desired for an ACC bit reset divided by 4 MB
of pages. Therefore, the time to reset all ACC bits is number of pages in
system+1023/1024, where 1024 pages = 4 MB. The minimum value is 100.
The default is 500. To change this entry, you must edit SYSTEM.INI. (You
should never need to change this entry.)

MapPhysAddress=range

This entry specifies the address range (in megabytes) in which the memory
manager will preallocate physical page-table entries and linear address space.
Set a value for this entry if you are using an MS-DOS device driver that needs
this contiguous memory (such as an older version of RAMDrive that uses
extended memory). The default is none. To change this entry, you must edit
SYSTEM.INIL.

MaxBPs=number

This entry specifies the maximum number of break points (a method for
transferring control to Windows 386 enhanced mode) that can be used by the
VMM. You may need to increase this value if you are using a third-party virtual
device driver that requires more break points than the default value. The
default is 200. To change this entry, you must edit SYSTEM.INI.

MaxCOMPort=number

This entry specifies the maximum number of COM ports supported in 386
enhanced mode. Change this value if you have more than four COM ports in
your system. The default is 4. To change this entry, you must edit SYSTEM.INL

MaxDMAPGAddress=address

This entry specifies the maximum physical page address that can be used for
DMA. This entry works only with hard drives that support DMA. The default is
OFFFh for non-EISA computers; OFFFFFh for EISA computers. To change this
entry, you must edit SYSTEM.INI.

MaxPagingFileSize=kilobytes

This entry specifies the maximum size for a temporary swap file. The default
is 50 percent of the available disk space. To change this entry, choose the 386
Enhanced icon in Control Panel, then choose Virtual Memory to set a value.

MaxPhysPage=hexadecimal-page-number

This entry specifies the maximum physical page number that the VMM can
manage as a useable page, allowing pages to be added at a physical address
beyond what the VMM recognized during initialization. If the value specified is
less than what the VMM determines, the VMM will ignore several physical
pages that it would usually use, preventing the use of memory. This is useful if
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you are using a hardware device that cannot recognize all of the physical
memory in your computer (for example, ISA DMA network cards cannot access
physical memory above 16 MB). The default is determined by Windows based
on the highest physical page number detected by the VMM during initialization.
To change this entry, you must edit SYSTEM.INIL.

MCADMA=Boolean

This entry specifies whether Windows should use the Micro Channel (MCA)
extensions to DMA. This entry only applies to MCA computers. Set this entry to
Off if you are using an MCA computer but the DMA extensions are not
implemented. The default is On for most MCA computers; Off for all other
computers. To change this entry, you must edit SYSTEM.INI.

MessageBackColor=vga-color-attribute

This entry specifies the background color of message screens, such as the
screen that appears when you press CTRL+ALT+DEL. The default is 1 (for blue).
To change this entry, you must edit SYSTEM.INI.

MessageTextColor=vga-color-attribute

This entry specifies the color used to display text in message screens, such as
the screen that appears when you press CTRL+ALT+DEL. The default is F (for
white). To change this entry, you must edit SYSTEM.INI.

MinTimeSlice=milliseconds

This entry specifies the minimum time a virtual machine will be allowed to
run before other virtual machines can take over. A smaller value (such as 10
milliseconds) will make multitasking appear smoother, but will diminish the
overall system performance. The default is 20. To change this entry, choose the
386 Enhanced icon from Control Panel.

MinUnlockMem=rkilobytes

This entry specifies the amount of memory that must remain unlocked and
available for use when resuming a virtual machine if more than one virtual
machine is running. The default is 40. To change this entry, you must edit

SYSTEM.INL. (You should never need to change this entry.)

MinUserDiskSpace=kilobytes

This entry tells Windows how much disk space to leave free when creating a
temporary swap file. Use this entry if your system’s paging drive has less
available space than Windows can use for paging. This entry has no effect if a
permanent swap file exists. The default is S00. To change this entry, you must
edit SYSTEM.INL

Windows Resource Kit
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Mouse=filename | *devicename

This entry specifies the virtual device that handles the mouse hardware in 386
enhanced mode. This entry is a synonym for Device=. The default is none.
Setup assigns an appropriate value based on your system configuration. To
change this entry, choose the Windows Setup icon in the Main Group window.

MouseSoftInit=Boolean

This entry specifies whether Windows should convert INT 33h function 0 hard
initialization calls to function 33 soft initialization calls, which do not reset the
mouse hardware. Set this entry to On if you want to use a mouse with a non-
Windows application started in a window. Set this entry to Off if the cursor and
screen information appear distorted when you are using the mouse with an
application. If you set this entry to Off, you will not be able to use the mouse
with a non-Windows application started in a window. The default is On. To
change this entry, you must edit SYSTEM.INI.

NetAsynchFallback=Boolean

This entry, if set to On, tells Windows to attempt to save a failing NetBIOS
request. When an application issues an asynchronous NetBIOS request,
Windows will attempt to allocate space in its global network buffer to receive
the data. If there is insufficient space in the global buffer, Windows will usually
fail the NetBIOS request. If this entry is On, Windows will attempt to save such
a request by allocating a buffer in local memory and preventing any other
virtual machines from running until the data is received and the timeout period
specified by NetAsynchTimeout= expires. The default is Off. To change this
entry, you must edit SYSTEM.INIL.

NetAsynchTimeout=seconds

This entry specifies the timeout period when Windows needs to enter a critical
section to service an asynchronous NetBIOS request. This value is used only
when NetAsynchFallback= is set. This value can include a decimal, such as
0.5. The default is 5.0. To change this entry, you must edit SYSTEM.INI.

NetDMASize=kilobytes

This entry specifies the DMA buffer size for NetBIOS transport software if a
network has been installed. In this case, the buffer size is the larger value
between this value and the value of DMABufferSize=. The default is 32 on
Micro Channel machines, and 0 on non-Micro Channel machines. To change
this entry, you must edit SYSTEM.INI.
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NetHeapSize=number

This entry specifies the size, in 4K increments, of the data-transfer buffers that
Windows 386 enhanced mode allocates in conventional memory for trans-
ferring data over a network. All values are rounded up to the nearest 4K. The
default is 12. To change this entry, you must edit SYSTEM.INI.

Network=filename | *devicename

This entry specifies the type of network used with Windows 386 enhanced
mode. This entry is a synonym for Device=. The default is none. Setup assigns
an appropriate value based on your system configuration. To change this entry,
choose the Windows Setup icon from the Main Group window.

NMIReboot=Boolean

This entry, if set to On, causes a reboot to occur when a nonmaskable interrupt
is received. The default is Off. To change this entry, you must edit
SYSTEM.INL

NoEMMDriver=Boolean

This entry, if set to On, prevents Windows 386 enhanced mode from installing
the expanded memory driver. This differs from setting EMMSize=0, which
prevents UMBs from being allocated, but does not prevent the EMS driver from
being loaded. The default is Off. To change this entry, you must edit
SYSTEM.INIL.

NoWaitNetIO=0n | Off

This entry specifies whether to convert synchronous NetBIOS commands to
asynchronous commands. When this entry is On, synchronous NetBIOS
commands are converted. This can improve overall system performance when
running several applications. The default is On. To change this value, you must
edit SYSTEM.INI.

OverlappedlO=Boolean

This entry, if On, allows several virtual machines to make read and write
requests to a disk before the first request has been completed. If this entry is
Off, virtual machines cannot issue a request to read or write to a disk until any
previous read and write requests have been completed. The default is Off if
InDOSPolling=on; otherwise, On. To change this entry, you must edit
SYSTEM.INL. (You should never need to change this entry.)

Windows Resource Kit
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PageBuffers=number

This entry specifies the number of 4K page buffers used to store asynchronous
read and write pages. This setting is used only if you are using 32-Bit Disk
Access and a permanent swap file. You can specify a value between 0 and 32.
Increasing this value can improve Windows performance. The default is 4. To
change this entry, you must edit SYSTEM.INL.

PageOverCommit=megabytes

This entry specifies the multiplier that determines the amount of linear address
space the VMM will create for the system, which is computed by rounding up
the amount of available physical memory to the nearest 4 MB and then multi-
plying that value by the value specified for PageOverCommit=. Increasing this
value increases the amount of available linear address space, causing the size of
data structures to increase. This also increases paging activity proportionately
and can slow down the system. You can specify a value between 1 and 20. The
default is 4. To change this entry, you must edit SYSTEM.INI.

Paging=Boolean

This entry sets demand paging (virtual memory). Set this entry to Off only if
you need the disk space that would be used for a temporary swap file. The
default is On. To change this entry, you must edit SYSTEM.INI.

PagingDrive=drive-letter

This entry specifies the disk drive where Windows 386 enhanced mode will
allocate a temporary swap file. This entry is ignored if you have a permanent
swap file. If you don’t have a permanent swap file and no drive is specified or
the specified drive does not exist, Windows attempts to put the temporary swap
file on the drive containing the SYSTEM.INI file. If the specified drive is full,
paging will be turned off. The default is none. To change this entry, you must
edit SYSTEM.INL

PagingFile=path-and-filename

This entry specifies the path and filename for the temporary swap file that is
created when you start Windows in 386 enhanced mode. This file is deleted
when you quit Windows. This setting overrides the PagingDrive= setting.
The default is WINDOWS\WIN386.SWP. To change this entry, you must
edit SYSTEM.INI.
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PerformBackfill=Boolean

This entry specifies whether to allocate a full 640K of memory to a computer
that has less than 640K of base conventional memory. Setting this entry
overrides the automatic checking done by Windows. The default is On
(Windows automatically checks to see if it needs to fill in memory based on
how MS-DOS is occupying memory.) To change this entry, you must edit
SYSTEM.INI. (You should never need to change this entry, because Windows
can automatically detect whether to perform a backfill.)

PermSwapDOSDrive=drive-letter

This entry specifies the disk drive where Windows in 386 enhanced mode will
create a permanent swap file. This setting is ignored if you are using a tempo-
rary swap file. The default is none. To change this entry, choose the 386
Enhanced icon from Control Panel.

PermSwapSizeK=kilobytes

This entry specifies the desired size of a permanent swap file. The default is
none. To change this entry, choose the 386 Enhanced icon from Control Panel.

PerVMFILES=number

This entry specifies the number of private file handles Windows should allocate
to each virtual machine. Increase this value if an application does not have
enough file handles to run. The total number of file handles, including the
global handles specified in the files= statement in CONFIG.SYS, cannot exceed
255. If it does exceed 255, this value will be rounded down. Set this value to 0
to prevent the allocation of any private file handles. The default is 10; if the
MS-DOS Share utility is installed, this setting in SYSTEM.INI is ignored. To
change this entry, you must edit SYSTEM.INIL

PSPIncrement=number

This entry specifies the amount of additional memory, in 16-byte incre-

ments, that Windows should reserve in each successive virtual machine when
UniqueDosPSP=on. The value that will work best for your machine might
vary depending on the memory configuration and the applications you are
running. Valid values are 2 through 64. The default is 2. See UniqueDosPSP=
for more information. To change this entry, you must edit SYSTEM.INI.

ReflectDosInt2A=Boolean

This entry indicates whether Windows should consume or reflect MS-DOS

INT 2A signals. If the value is Off, Windows will consume these signals and
therefore run more efficiently. Set this entry to On if you are running memory-
resident software that relies on detecting INT 2A messages. The default is Off.
To change this entry, you must edit SYSTEM.INI.
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ReservedHighArea=paragraph-range

This entry specifies a range of memory that Windows will not scan to find
unused address space. This also turns off the RAM and ROM search code for
the range. This scanning can interfere with some adapters that use the same
memory area. The range (two paragraph values separated by a hyphen) must
be between A000 and EFFF. The starting value is rounded down and the
ending value is rounded up to a multiple of 4K. For example, you could set
ReservedHighArea=E100-E3FF to prevent Windows from scanning the
first 12K of memory starting at E100. You can specify more than one range
by including more than one ReservedHighArea= entry. The default is none.
To change this entry, you must edit SYSTEM.INL.

ReservePageFrame=Boolean

This entry tells Windows whether to give preference to EMS page frame space
or conventional memory when it has to use one of them to allocate MS-DOS
transfer buffers. This choice is necessary when Windows cannot find space
between 640K and 1 MB other than EMS page frame space. If set to On, this
entry will preserve EMS page frame space at the expense of conventional
memory. If you are not going to run non-Windows applications that use
expanded memory, set this entry to Off to give non-Windows applications
more conventional memory. The default is On. To change this entry, you must
edit SYSTEM.INIL.

ReserveVideoROM=Boolean

This entry, if On, tells Windows that video ROM exists in pages C6 and C7. If
the text font appears scrambled when you start non-Windows applications, set
this entry to On. The default is Off. To change this entry, you must edit
SYSTEM.INL. (You should not need to change this entry, because the default
value causes Windows to detect video ROM correctly.)

ROMScanThreshold=number

This entry specifies a parameter used to determine whether an area of memory
in the adapter area (usually between C000-EFFF) is ROM when the area has no
ROM header or incorrect header information. The number for this entry
specifies how many transitions (value changes) must occur within the memory
area to determine whether it is ROM. If the number of transitions is greater
than the value for this entry, Windows recognizes the memory as ROM. If the
number of transitions is less than the value, Windows recognizes the memory
as usable memory. Specifying 0 causes Windows to recognize the memory area
as ROM and then reserve it as unusable. The default is 20. (You should never
need to change this entry.)
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ScrollFrequency=number

This entry specifies the number of lines you can scroll in a non-Windows
application that is running in Windows before its display is updated. The
default is 2. You should never need to change this setting.

SGrabLPT=port-number

This entry routes all printer interrupts on the specified port to the system virtual
machine rather than to the current virtual machine. The default is none. To
change this entry, you must edit SYSTEM.INI.

SyncTime=Boolean

This entry, if On, causes Windows to periodically synchronize its time with the
computer’s CMOS clock. If this entry is Off, Windows usually maintains the
correct time, unless TrapTimerPorts=off when you are running applications
that can cause the system time to run faster or slower than the actual time. The
default is On. To change this entry, you must edit SYSTEM.INIL.

SystemROMBreakPoint=Boolean

This entry specifies whether Windows should use ROM address space between
F000:0000 and 1 MB for a break point. Windows 386 enhanced mode usually
searches this space to find a special instruction that is used as a system break
point. If this address space contains something other than permanently
available ROM, set this entry to Off. The default is On if Windows is started in
real mode of the 80386/486 CPU. Off if Windows is started in virtual mode of
the 80386/486 CPU. Most 386 memory managers, such as QEMM and 386MAX,
require this value to be set to Off. If a 386 memory manager is running,
Windows is started in virtual mode. Otherwise, Windows is started in real
mode. To change this entry, you must edit SYSTEM.INI.

SysVMEMSLimit=number | kilobytes

This entry specifies how many kilobytes of expanded memory Windows should
be permitted to use. Setting this value to 0 prevents Windows from gaining
access to any expanded memory. Setting it to -1 gives Windows all the avail-
able expanded memory that it requests. The default is 2048. To change this
entry, you must edit SYSTEM.INI.

SysVMEMSLocked=Boolean

This entry indicates whether to swap to the hard disk the expanded memory
being used by non-Windows applications. Locking expanded memory can im-
prove the performance of a non-Windows application that uses it, but locking
it slows down the rest of the system. The default is Off. To change this entry,
you must edit SYSTEM.INI.
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SysVMEMSRequired=kilobytes

This entry specifies how much expanded memory must be free to start
Windows. Leave this value at 0 if no non-Windows application running under
Windows will require expanded memory. The default is 0. To change this entry,
you must edit SYSTEM.INL

SysVMV86Locked=Boolean

This entry, if set to On, causes the virtual-mode memory being used in the
system virtual machine to remain locked in memory rather than being
swappable out to disk. Because Windows handles this process, there is no
known reason to set this entry. The default is Off. To change this entry, you
must edit SYSTEM.INL.

SysVMXMSLimit=number | kilobytes

This entry specifies the maximum amount of memory the extended memory
driver will allocate to MS-DOS device drivers and memory-resident software in
the system virtual machine. Set the value to -1 to give an application all the
available extended memory that it requests. The default is 2048. To change this
entry, you must edit SYSTEM.INIL.

SysVMXMSRequired=kilobytes

This entry specifies how many kilobytes of extended memory must be reserved
by the XMS driver to start Windows. Leave this value at 0 if there are no XMS

users in the system virtual machine. The default is 0. To change this entry, you
must edit SYSTEM.INI.

TimerCriticalSection=milliseconds

This entry instructs Windows to go into a critical section around all timer
interrupt code, and specifies a timeout period. Specifying a positive value will
ensure that only one virtual machine at a time receives timer interrupts. Some
networks and other global memory-resident software may fail unless this entry
is used. However, using this entry will slow down performance and can make
the system sluggish or seem to stop for short periods of time. The default is 0.
To change this entry, you must edit SYSTEM.INIL.

TokenRingSearch=Boolean

This entry, if On, tells Windows whether to search for a token ring network
adapter on machines with IBM PC/AT architecture. Set this entry to Off if you
are not using a token ring card and the search interferes with another device.
The default is On. To change this entry, you must edit SYSTEM.INI.
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TranslateScans=Boolean

This entry, if On, indicates whether Windows will translate a keyboard’s scan
codes to make them compatible with standard IBM scan codes. This entry is
necessary only for keyboards that generate nonstandard scan codes. This entry
is used only for the Switcher Screen and full-screen message boxes. The default
is Off. To change this entry, you must edit SYSTEM.INI.

TrapTimerPorts=Boolean

If this entry is set to Off, Windows allows applications to read from and write
to the system timer ports. In this case, Windows can usually detect when an
application has changed the timer interrupt interval and then make any adjust-
ments to the time. However, some applications may prevent Windows from
keeping accurate time. If your system’s time appears to be running fast or slow,
set this entry to On, so that Windows will deny access to the timer ports. This
ensures that the system time will be accurate, but may cause applications that
frequently access the timer ports to run slowly. If you do not want to set this
entry to On, set SyncTime=0n, which causes Windows to restore the correct
time periodically regardless of whether applications access the timer ports. The
default is On. To change this entry, you must edit SYSTEM.INL.

UniqueDOSPSP=Boolean

This entry, if set to On, tells Windows to start every application at a unique
address (PSP). Each time Windows creates a new virtual machine to start a new
application, Windows reserves a unique amount of memory (i bytes) below the
application. For example, the first application would be loaded at address M,
the second at address M+i, the third at M+2i, and so forth. The amount of
memory (/) is determined by PSPIncrement=. These entries ensure that
applications in different virtual machines all start at different addresses. Some
networks use applications’ load addresses to identify the different processes
using the network. On such networks, setting this entry to Off might cause one
application to fail when you exit another, because the network interprets them
as the same application. However, setting this entry will leave slightly less
memory for non-Windows applications. The default is On if you are running a
network based on Microsoft Network (MS-Net) or LAN Manager; Off for all
other networks. See Chapter12, “Networks and Windows 3.1,” to find out if
your network is based on MS-Net or LAN Manager. To change this entry, you
must edit SYSTEM.INI.

UseableHighArea=paragraph-range

This entry specifies the range of memory that Windows will scan for unused
address space regardless of what may be there. UseableHighArea= takes
precedence over ReservedHighArea= if you specify ranges that overlap. The
range (two values separated by a hyphen) must be between A000 and EFFF.
The starting value is rounded down and the ending value is rounded up to a
multiple of 4K. For example, you could set UseableHighArea=E100-E3FF to
ensure that Windows scans the first 12K of memory starting at E100.
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You may specify more than one range by including more than one entry for
UseableHighArea=. The default is none. To change this entry, you must edit
SYSTEM.INIL.

UselnstFile=Boolean

This entry specifies whether Windows should look in the INSTANCE.386 file
for information it can use to determine whether data structures within MS-DOS
need to be local. Two other methods give Windows this information: internal
tables within the device, and an INT 2Fh call documented in the OEM Adap-
tation Kit. Both methods are preferable to using this setting; this entry is
provided only for compatibility with Windows/386 version 2.x. The default is
Off. To change this entry, you must edit SYSTEM.INI.

UseROMFont=Boolean

This entry, if On, causes Windows to use the soft font stored in video ROM for
displaying messages that appear when non-Windows applications are running
in a full screen and for displaying the text that appears when switching away
from a non-Windows application. Set this entry to Off if the font used to
display messages is different from the font used in the application, or if random
dots and shapes appear on your screen. The default is On. To change this entry,
you must edit SYSTEM.INL

VGAMonoText=Boolean

This entry tells Windows to ignore the video memory address space in VGA
displays, usually used for monochrome adapters. When this entry is Off,
Windows can use the BOOOh through B7FF range in upper memory if no
hardware device is using these addresses and other applications do not use the
monochrome display mode of the VGA adapter. This entry applies only to VGA
displays. The default is On. To change this entry, you must edit SYSTEM.INI.

VideoBackgroundMsg=Boolean

This entry, if On, causes Windows to display a message when a background
application is suspended, or if its display cannot be updated properly because
video memory is low. Setting this entry to Off turns off the warning message.
This entry affects all non-Windows applications currently running. The default
is On. To change this entry, you must edit SYSTEM.INI.

VideoSuspendDisable=Boolean

This entry specifies whether to suspend an application running in the back-
ground if its display becomes corrupted. If this entry is On, the application will
continue running. If it is Off, applications will be suspended, and a warning
message will appear if the VideoBackgroundMsg=0n. This entry applies only
to VGA displays. The default is Off. To change this entry, you must edit
SYSTEM.INL.
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Cannot Access
Floppy Drives
or Hard Disk

VirtualHDIrq=Boolean

" This entry allows Windows 386 enhanced mode to terminate interrupts from

the hard disk controller, bypassing the ROM routine that handles these
interrupts. Some hard drives might require that this entry be set to Off for

| interrupts to be processed correctly. If this entry is set to Off, the ROM routine

handles the interrupts, which slows the system’s performance. The default is
On for AT-compatible computers; Off for other computers. To change this
entry, you must edit SYSTEM.INI.

WindowKBRequired=kilobytes

This entry specifies how much conventional memory must be free to start
Windows. The default is 256. To change this entry, you must edit SYSTEM.INI.

WindowMemSize=number | kilobytes

This entry limits the amount of conventional memory Windows can use for
itself. The default value indicates that Windows can use as much conventional
memory as it needs. Try entering a positive value less than 640 if there is not
enough memory to run Windows in 386 enhanced mode. The default is -1. To
change this entry, you must edit SYSTEM.INI.

WindowUpdateTime=milliseconds

This entry specifies the time Windows takes between updates of the display for
a non-Windows application running in a window. The default is 50. To change
this entry, you must edit SYSTEM.INI.

WinExclusive=Boolean

This entry, if On, indicates whether Windows always gets all of the computer’s
processing time whenever a Windows application is in the foreground. If this
entry is On and a Windows application is in the foreground, no non-Windows
application will run. The default is Off. To change this entry, choose the 386
Enhanced icon from Control Panel.
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WinTimeSlice=number,number

This entry contains two numbers. The first number specifies the relative pro-
cessing time (based on MinTimeSlice=) given to all Windows applications
running in the foreground relative to the time allocated to all non-Windows
applications running in the background. The second number specifies the
relative processing time given to all Windows applications running in the
background when a non-Windows application is running in the foreground.
The range of numbers that can be entered is 1 through 10000. The important
value is the ratio of these values to the corresponding settings in the PIFs of
the active non-Windows applications. The default is 100,50. To change this
entry, choose the 386 Enhanced icon from Control Panel.

WOAFont=font filename

This entry specifies which font files are loaded into memory when running non-
Windows applications. These fonts are also available to Windows applications
as long as a non-Windows application is running. If you want to make these
fonts always available to Windows applications, add them to your system with
the Fonts option in Control Panel. The default is DOSAPP.FON. To change
this entry, exit Windows and run Setup from MS-DOS, then change the
Codepage or Display setting.

XlatBufferSize=kilobytes

This entry specifies the size of the low-memory buffer used to map MS-DOS
calls from protected mode to virtual 386 enhanced mode. Specifying a higher
value can improve the performance of protected-mode Windows applications
that read or write information in a large number of bytes (for example, some
database applications). However, this may decrease the amount of memory
available for running non-Windows applications and may cause problems on
networks that use named pipes. These networks may require a value of 4. The
value you specify is rounded to the next 4K increment. For example, if you set
this value to 5, Windows rounds it up to 8. The default is 8. To change this
entry, you must edit SYSTEM.INI,

XMSUMBnitCalls=Boolean

This entry specifies whether Windows should call the extended memory
driver’s UMB management routines. The default is usually On, but may be Off
depending on the extended memory manager you are using. You should never
need to change this entry.
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Other Windows Initialization Files

Your WINDOWS directory includes at least three other initialization files:
PROGMAN.INI, CONTROL.INI, and WINFILE.INI. These files contain the initial
settings for elements defined by Program Manager, Control Panel, and File
Manager, respectively.

Many other Windows applications create initialization files to store specific
settings for the application. These files also appear in the WINDOWS directory
with .INI filename extensions.

PROGMAN.INI: The Program Manager Initialization File

The Program Manager initialization file, PROGMAN.INI, usually has entries for
[settings] and [groups], which describe what should appear in the Program
Manager window when you run Program Manager. To change the appearance
and behavior of Program Manager, use the menu commands as described in
Chapter 3, “Program Manager,” in the Windows User’s Guide.

A system administrator might also choose to add a third section, [restrictions],
for custom installations. For more information about creating custom entries
for PROGMANL.INI for multiple systems during Windows installation, see
“Configuring Program Manager for a Network Workgroup” in Chapter 6,
“Tips for Configuring Windows 3.1.”

[settings]
The [settings] section usually has these entries:

[Settings]

Window=60 28 565 388 1
SaveSettings=1
MinOnRun=0
AutoArrange=1

Startup=
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Entry Value

Window= Four numbers that indicate the position of the window when Program Manager
is opened, followed by a 1 if the window is maximized.

SaveSettings= 1 if the Save Settings On Exit command on the Options menu is checked in

Program Manager. In this case, Program Manager will save the current
configuration when you close Windows.

MinOnRun= 1 if the Minimize On Use command is checked on the Options menu in Program
Manager. In this case, the Program Manager will be iconized when you run
another application.

AutoArrange= 1 if the AutoArrange command is checked on the Options menu in Program
Manager. In this case, the icons in each group will be automatically arranged
when you run Program Manager.

Startup= Name of the group that serves as the “startup” group. If this entry is blank, the
Startup group created in Windows Setup is the startup group.

[groups]

The PROGMANL.INI file will also have a section named [groups], which has
entries such as these:

[Groups}
Group1=C:\WINDOWS\WACCESSOR.GRP
Group2=C:\WINDOWS\GAMES.GRP
Group3=C:\WINDOWS\ALDUS.GRP
Group5=C:\WINDOWS\WORDFORW.GRP
Group6=C:\WINDOWSWMAIN.GRP
Group7=C:\WINDOWS\STARTUP.GRP
Order=8723516
Group8=C:\WINDOWS\APPLICAT.GRP

Entry Value

Groupx= A filename (with full path) for the .GRP file that contains the group created
during Setup, or created when an application was installed, or that you created in
Program Manager.

Order= A list of numbers separated with spaces, indicating the order in which the groups
are drawn in the window.

To change these settings, we recommend that you use the commands on the
Program Manager menu.
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[restrictions]

For network system administration, you can also add a [restrictions] section to
PROGMANLINI to restrict user actions. The [restrictions] section can have
these entries:

[restrictions]
NoRun=
NoClose=
NoSaveSettings=
NoFileMenu=
EditLevel=

Entry Value

NoRun= 1 disables the Run command on the File menu. The Run command will appear
dimmed on the File menu and the user will not be able to run applications from
Program Manager unless the applications are set up as icons in a group.

NoClose= 1 disables the Exit Windows command on the File menu. Users will not be able
to quit Program Manager through the File Menu or the Control menu (the Exit
Windows and Close commands will be dimmed), or by using ALT+F4.

NoSaveSettings= 1 disables the Save Settings on Exit command on the Options menu. The Save
Settings command will appear dimmed on the Options menu and any changes
that the user makes to the arrangement of windows and icons will not be saved
when Windows is restarted. This setting overrides the SaveSettings= entry in the
[Settings] section of the PROGMAN.INI file.

NoFileMenu= 1 removes the File menu from Program Manager. All of the commands on that
menu will be unavailable. Users can start the applications in groups by selecting
them and pressing ENTER, or by double-clicking the icon. Unless you have also
disabled the Exit Windows command, users can still quit Windows by using the
Control menu or ALT+F4.

EditLevel=n Sets restrictions for what users can modify in Program Manager. You can specify
one of the following values for n:
0 allows the user to make any change. (This is the default value.)
1 prevents the user from creating, deleting, or renaming groups. If you specify
this value, the New, Move, Copy, and Delete commands on the File menu are
not available when a group is selected.
2 sets all restrictions in EditLevel=1, plus prevents the user from creating or
deleting program items. If you specify this value, the New, Move, Copy, and
Delete commands on the File menu are not available at all.
3 sets all restrictions in EditLevel=2, plus prevents the user from changing
command lines for program items. If you specify this value, the text in the
Command Line box in the Properties dialog box cannot be changed.
4 sets all restrictions in EditLevel=3, plus prevents the user from changing any
program item information. If you specify this value, none of the areas in the
Properties dialog box can be modified. The user can view the dialog box, but all
of the areas are dimmed.

To enable any of the commands or remove any of the EditLevel= restrictions,
either remove the entry from the PROGMANL.INI file, or set the value to 0.
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CONTROL.INI: Control Panel Initialization File

The CONTROL.INI file contains several sections that specify the options you set
by choosing icons in Control Panel.

Section Values specified

[Current] Specifies the current color scheme.

[Color Schemes] Defines the colors for each element of specific color schemes, as set by choosing
the Color icon.

[Custom Colors] Defines the custom colors in the color palette, as set by choosing the Color icon.

[Patterns] Defines the color values for the bitmap patterns, as set by choosing the Desktop
icon.

[MMCPL] Specifies values related to the multimedia items in Control Panel.

[Screen Saver. *] Specifies the density, warp speed, and password-protection values for the
screensaver.

[Userinstallable.drivers]
Specifies values related to installable drivers used for multimedia.

[Drivers.Desc] Specifies the MIDI Mapper and Time, the multimedia control devices.

[Installed] Specifies the current version of Microsoft Windows and the installed printers.

To change any of these items, choose the related icons in Control Panel, as
described in Chapter 5, “Control Panel,” in the Windows User’s Guide.
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WINFILE.INI: The File Manager Initialization File

The WINFILE.INI file contains one section, [settings], to specify the options
you can set by choosing menu commands in File Manager. For example, these
settings might appear in WINFILE.INI:

[Settings]

Window=0,6,800,600, , ,1
dir1=48,7,543,236,-1,-1,3,30,201,1808,150,B:\*.*

Face=Small Fonts
Size=8
LowerCase=1
ConfirmDelete=0
ConfirmSubDel=0
ConfirmReplace=1
ConfirmMouse=1
ConfirmFormat=1

Entry Value

Window= The size and position of the window and whether it is maximized when opened.
dirl= The current directory settings.

Face= The name of the typeface used for desktop items. The default is Small Fonts.
Size= The point size for the typeface. The default is 8.

LowerCase= 1 if filenames are to appear in lowercase.

ConfirmDelete= 1 if the user is to be prompted to confirm file deletion requests.
ConfirmSubDel= 1 if the user is to be prompted to confirm subdirectory deletion requests.
ConfirmReplace= 1 if the user is to be prompted to confirm file replacement requests.
ConfirmMouse= 1 if the user is to be prompted to confirm mouse drag-and-drop requests.
ConfirmFormat= 1 ifthe user is to be prompted to confirm formatting requests.

To change values for these settings, use the menu commands in File Manager,
as described in Chapter 4, “File Manager,” in the Windows User’s Guide.
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Related information

Windows 3.1 and Memory Management

This chapter contains information about how Microsoft Windows 3.1
interacts with memory. You can use this information to manage memory
while running Windows and to troubleshoot various problems related to
memory management. For specific information about optimizing your
system configuration, see Chapter 6, “Tips for Configuring Windows 3.1.”

® Windows User’s Guide: Chapter 5, “Control Panel,” and Chapter 14,
“Optimizing Windows”

®  Windows Resource Kit: Chapter 7, “Setting Up Non-Windows
Applications,” and Chapter 13, “Troubleshooting Windows 3.1”

®  Glossary terms: Expanded Memory Specification, Extended Memory
Specification, multitasking, page frame, protected mode, virtual memory
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About Memory

Your computer’s random access memory (RAM) is a volatile medium where
applications and data are stored while you are working with them. When you
finish working, the information is transferred back to permanent storage on the
hard disk or floppy disks.

Windows applications such as Microsoft Word and Microsoft Excel have to be
loaded into memory before they can run. Generally, when you run Windows,
the more memory your system has available, the more applications you can run
at the same time, and the faster the applications will run.

This section describes the types of memory in a PC and provides a technical
overview of expanded memory. Other sections in this chapter present issues
specific to using memory in Windows standard mode and 386 enhanced mode.

Note  This chapter supplements, rather than repeating, the information in
Chapter 14, “Optimizing Windows,” in the Windows User’s Guide.

Types of Memory: An Overview

Windows Resource Kit

Your computer system can have three different kinds of memory: conventional
memory, extended memory, and expanded memory. Windows also creates a
fourth type of memory, virtual memory, which is discussed in “Virtual Memory
and 386 Enhanced Mode” later in this chapter.

e Conventional memory consists of the first 640K of memory available on
your machine. Most PCs have at least 256K of conventional memory. Your
system must have 640K of conventional memory to run Windows.

When you boot your machine, MS-DOS runs the utilities and applications

listed in the CONFIG.SYS and AUTOEXEC.BAT files. These files often use
conventional memory to function. The remaining memory is available for
running other applications such as Windows.

e Extended memory is essentially a seamless upward extension of the
original one megabyte address space available in the memory of 80286 and
80386 machines. Extended memory always starts exactly at 1024K, where
the upper memory area ends. The first 64K of extended memory is referred
to as the high memory area (HMA).

e Expanded memory can be installed as an expanded memory card or, on
an 80386 machine, emulated by an expanded memory manager (EMM).
The EMM software maps pages of expanded memory onto the system’s
upper memory area (from 640K to 1024K). Applications must be designed
to interact with EMM software to take advantage of expanded memory.
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Figure 5.1
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Expanded memory is slower and more cumbersome to use than extended
memory, because the expanded memory manager gives applications access to
only a limited amount of expanded memory at a time.

An 80286 processor can address 16 megabytes of total memory, and an 80386
processor can address 4 gigabytes of memory. The 8086 and 8088 machines
have hardware limitations that exclude use of extended memory. For such
machines, expanded memory is the only option for extra memory.

Working with conventional and extended memory under Windows 3.1 is a
straightforward process that seldom demands your attention, because Windows
handles it automatically through HIMEM.SYS. If you want to run non-Windows
applications that require expanded memory, you need a deeper understanding
of how it is structured and how to access it. For more details, see “Expanded
Memory: A Technical Discussion” later in this chapter.

Figure 5.1 shows the relative addresses of conventional memory, the upper
memory area (used by expanded memory), and extended memory.
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' upper memory area

640K
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To see the kind and amount of memory in your system:

® Type msd at the command prompt to run the Microsoft Diagnostics utility
that is installed with Windows 3.1. This utility prepares an extensive report
on the memory and drivers installed in your system.

® Or, if MS-DOS 5.0 is installed on your system, type mem at the command
prompt to see a brief summary of your system’s memory.

You can also use parameters with the MS-DOS 5.0 mem command. The

mem /c command reports free memory for both conventional and upper
memory addresses, and lists the decimal and hexadecimal sizes of all
programs loaded into conventional and upper memory. The mem /p command
presents a detailed listing of memory use, including load order, size, and

Windows Resource Kit



230 Part 2 Configuring Windows 3.1

address information for programs (listed separately from the environment).
For more information, see your MS-DOS 5.0 documentation.

Note If you use the mem command to view memory from within a
Windows 3.1 virtual machine, you will only see the amount of memory
available to the virtual machine.

The Windows 3.1 Memory Device Drivers

Both Windows 3.1 and MS-DOS 5.0 provide these device drivers for managing
memory:

® HIMEM.SYS provides access to extended memory and the HMA. The
extended memory it provides conforms to XMS 3.0.

® EMM386.EXE takes the XMS 3.0 memory provided by HIMEM.SYS
and uses it to emulate expanded memory or to provide UMBSs, or both.
EMM386.EXE is DPMI-compliant and emulates expanded memory that
conforms to LIM 3.2 or LIM 4.0.

® RAMDRIVE.SYS creates a RAM disk.
® SMARTDRV.EXE is a disk caching utility.

In addition, Windows 3.1 has two built-in memory managers:

e  Swapdisk, which manages the disk swap process for caching Windows
application code in both standard and 386 enhanced modes.

®  Virtual Memory Manager (VMM), which manages swapping to a
temporary or permanent swap file in 386 enhanced mode.

Expanded Memory: A Technical Discussion

Note This discussion is relevant if you want to take advantage of expanded
memory installed in your system, or if you are running Windows 3.1 with non-
Windows applications that require expanded memory. If your system doesn’t
have expanded memory, or if you are not running applications designed to use
expanded memory, you can skip this discussion.

The original IBM PC design, based on the Intel 8086/8088 CPU, restricts usable
memory to about 640K. A Lotus/Intel/Microsoft (LIM) collaboration developed
a technique for adding memory to PC systems. The LIM Expanded Memory
Specification (EMS) bypasses the memory limits by supporting memory cards
that contain 16K pages (or banks) of RAM that must be enabled or disabled by
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software, but that cannot normally be addressed by the CPU. Instead, each page
is mapped into the address space of the processor.

Applications can use expanded memory to get around the memory limitations
of 8086/8088 processors by using a special area of the machine’s memory
called the upper memory area. This upper memory area is always located in the
same area of the computer’s address space: from 640K to 1024K (A000 to
FFFF hexadecimal). The upper memory area (sometimes referred to as the
“adapter segment” because that part of memory is used by hardware adapters
such as display adapters) is also where the ROM BIOS read-only memory
segment is located. Figure 5.2 shows the upper memory area, its address range,
and the items that occupy fixed portions of it.

An application must be specifically written to take advantage of expanded
memory. Many non-Windows applications use expanded memory:

® To gain more effective performance from large non-Windows applications
such as spreadsheets and CAD programs.
® To run memory-resident programs or applications that use shared data.

This section describes the LIM expanded memory specifications and discusses
two operations for using expanded memory: bank switching and backfilling.

Note The 80386 and higher microprocessors can emulate EMS hardware by
using extended memory with memory managers and special software such as
EMM386 EXE. For more information about using this device driver with
Windows 3.1, see Chapter 6, “Tips for Configuring Windows 3.1.”

The Expanded Memory Specifications

The two kinds of expanded memory are differentiated from one another by their
LIM expanded memory specification version numbers:

e LIM 3.2 This expanded memory specification moves data in 64K blocks,
each made up of four contiguous 16K pages to form a 64K page frame.
The LIM 3.2 standard works well for storing data from spreadsheets in
expanded memory, but it is insufficient for multitasking.

® LIM4.0 This expanded memory specification allows data to be moved in
blocks of 1 to 64 pages (overcoming the LIM 3.2 limitations on size and
flexibility). LIM 4.0 also removes the restriction that the pages must be
contiguous, essentially abandoning the page frame requirement.

Windows Resource Kit



232 Part 2 Configuring Windows 3.1

Figure 5.2
The upper memory area
(640K to 1024K)
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General Specific
HEX HEX Decimal
Add Add Add
FFFF 1024
FC00 FC00 1008
FBFF 1007
F800 F800 992
F7FF 991
F400 F400 976
F3FF 875
F0O00 F000 960
EFFF 959
EC00 ECO00 944
EBFF 943
E800 E800 928
E7FF 927
E400 E400 912
E3FF 911
E000 E000 896
DFFF 895
DC00 DCOo0 880
DBFF 869
D800 D800 864
D7FF 863
D400 D400 848
D3FF 847
D000 D000 832
CFFF 831
CC00 CC00 816
CBFF 815
C800 C800 800
C7FF 799
C400 C400 784
C3FF 783
C000 C000 768
BFFF 767
BC00 BCOO 752
BBFF 751
B800 B800 736

1024K
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Figure 5.3
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Figure 5.3 shows some key differences between the LIM 3.2 and LIM 4.0
specifications. If a non-Windows application requires expanded memory,
usually its documentation will describe the LIM version under which it works.
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Bank Switching in Expanded Memory

Application programs take advantage of expanded memory by making calls to
the expanded memory manager (EMM) to request blocks of expanded memory.
Bank switching is the process of mapping or temporarily assigning memory
from a pool of expanded memory to an empty address space in the upper
memory area.

For example, if an application needs more memory for data, it contacts the
EMM, which allocates expanded memory 16K at a time. The application writes
up to 64K of data to the address allocated by the EMM, then requests another
64K allocation. This request is the bank switch request. The EMM allocates
another 64K of memory at a different address while tracking where the first
64K of data was placed.

The EMM continues this bank switching activity, 16K at a time, until the
application makes no more request for memory space. With bank switching, the
EMM can manipulate several megabytes of data through the single 64K space.

Backfilling in Expanded Memory

With LIM 4.0, the expanded memory manager can backfill conventional
memory addresses from 640K down to approximately 256K, using memory that
is usually reserved for MS-DOS, utilities, and TSRs. With backfilling, the
system can manipulate large amounts of data, which is particularly important
for multitasking. A rotating pool of backfilled memory allows entire
applications and considerable data to be loaded into memory at once, greatly
speeding operations.

One trick to maximize the benefit of backfilling on 80286 machines is to
disable as much of the motherboard memory as possible (down to the 256K
level) and let the expanded memory card supply that memory. Because the
expanded memory card is supplying the memory, it can bank switch freely and
make the best use of available memory.

For 80386 machines, you can convert extended memory into expanded memory
by using an expanded memory manager such as EMM386.EXE. If you are using
an expanded memory card on an 80386 machine, read your manual carefully
before trying to backfill. Not all memory cards have the register support to
supply more than four 16K pages. Also, because Windows 3.1 supports ex-
tended memory directly, backfilling expanded memory will not give you any
advantage for running Windows.
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Difficulties with Expanded Memory

Expanded memory uses the upper memory area, which it shares with hardware
adapters such as SuperVGA video cards, network cards, 3270 emulation cards,
and ESDI disk controllers. Several potential difficulties can arise when
expanded memory contends for address space with the adapters:

® Lack of free space. The primary problem for the EMM is finding at least
64K of contiguous free space in which to place the page frame. Even
though LIM 4.0 technically doesn’t require a 64K page frame, most
expanded memory applications will not use expanded memory unless the
64K page frame is present. Frequently, the address areas of various adapter
cards need to be shuffled around to free enough space for a contiguous 64K
page frame. This process gets complicated with boards such as the IBM
3270 emulator, which has a nonmovable address in most machines.

® Mapping conflicts. Most expanded memory managers such as EMM386
use a search algorithm to find unused memory between the hexadecimal
addresses C000 through DFFF. The EMM then uses this memory as page
frames. Some cards don’t reserve their address space until the card is
accessed, so the EMM can inadvertently map expanded memory pages on
top of the adapter, causing crashes and intermittent operation. This
problem is fairly rare, because the page search routine can locate almost all
popular adapters.

If problems occur, start by disabling expanded memory to see if a page conflict
is causing the problem. If the problem goes away, then the EMM needs to be
told to exclude the adapter address from consideration as a page location. The
adapter might also have to be moved. You do this in different ways with
different EMMSs. For information on how to exclude an address range, consult
the documentation for your expanded memory manager.

For more information about taking advantage of memory in the UMBs,
see “Optimizing Use of the UMBs” in Chapter 6, “Tips for Configuring
Windows 3.1.” For related troubleshooting tips, see “Troubleshooting
EMS Memory Problems” in Chapter 13, “Troubleshooting Windows 3.1.”

Windows Standard Mode and Memory

Standard mode is the normal operating mode for Windows on 80286 machines,
providing direct access to extended memory.

Conventional memory takes no special consideration for Windows in standard
mode. Windows running in standard mode treats the total free conventional
and extended memory as one contiguous memory block. This section describes
how standard mode Windows takes advantage of extended memory.
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Standard mode does not use expanded memory for Windows operations, but
can work with expanded memory for non-Windows applications running under
Windows, as described at the end of this section.

For information about entries in SYSTEM.INI that affect performance in
Windows standard mode, see the description of the entries in the [standard]
section in Chapter 4, “The Windows Initialization Files.”

Extended Memory and Standard Mode

Flowchart 5.9
Cannot Run Windows
in Standard Mode

Windows Resource Kit

Standard mode Windows accesses extended memory directly through
HIMEM.SYS (or through a third-party XMS driver), providing the total free
conventional and extended memory for Windows applications to use. Any non-
Windows applications that uses extended memory can run under standard mode
Windows.

Standard mode Windows takes advantage of extended memory by:

e Performing code caching with Windows applications.
e Swapping non-Windows applications to extended memory.

Using Extended Memory for Code Caching

Standard mode Windows can speed up its operations by caching code in
extended memory through HIMEM.SYS. To perform code caching, Windows
takes advantage of certain attributes of Windows applications. The code for
each Windows application is divided into segments with specific attributes,
including:

® The Movable code segment, which means that the segment can be moved
around in memory.

e The Discardable code segment, which means that the segment can be
overwritten and then reloaded from disk when necessary.

® The Swapable code segment, which can be swapped to the hard disk.

Each Windows application keeps a minimum amount of code (its “swapsize”)
loaded in memory. If Windows runs out of memory when a new application
executes, Windows discards part of an old application from active memory and
overwrites it with new code from the new executable file.
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Using Extended Memory
with Non-Windows Applications

Non-Windows applications that use extended memory can run under standard
mode Windows. The amount of extended memory that the application requires
should be specified in the application’s program information file (PIF).

For example, your system might have 2048K of extended memory, and you
might specify in the PIF that the non-Windows application requires 1024K
of extended memory. If standard mode Windows is already using all of the
extended memory when you run the non-Windows application, then the
information in the first megabyte of extended memory is swapped to disk,
and the non-Windows application is given access to the newly free extended
memory. When you switch back to Windows from the non-Windows appli-
cation, the data in the original 1024K of extended memory is reloaded

from disk.

Because this file-swapping process can be slow, don’t request any more
extended memory in a PIF than is absolutely necessary to run the non-Windows
application.

Some non-Windows applications use MS-DOS Extender technology such as
VCPI or DPMI to run in protected mode. If you are running such applications
under standard mode Windows, you must allocate extended memory in the
application’s PIF, as described in Chapter 7, “Setting Up Non-Windows
Applications.” For more information about VCPI, see “DPMI and VCPI
Specifications™ later in this chapter.

Expanded Memory and Standard Mode

Windows running in standard mode does not use expanded memory at all for
its operations. But non-Windows applications running under standard mode
Windows can access expanded memory if the system has a physical EMS card
such as AST RAMPage! or the Intel Above Board.

The expanded memory manager for the EMS card uses upper memory blocks
(UMBS) in the upper memory area. If you suspect a UMB conflict is causing a
problem in your system, remove the expanded memory manager to see if that
solves the problem. For more information, see “Troubleshooting EMS Memory
Problems” in Chapter 13, “Troubleshooting Windows 3.1.”
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Because non-Windows applications running under standard mode can only use
expanded memory with a physical EMS card, an external 386 expanded
memory manager such as EMM386.EXE cannot provide the required expanded
memory support in Windows. However, an external 386 memory manager can
provide expanded memory support for non-Windows applications when you
aren’t running Windows.

If you want to use memory in the upper memory area, or if you have an
application that requires expanded memory but you don’t have a physical EMS
card, you must run Windows in 386 enhanced mode. For more information
about using EMM386.EXE, see Chapter 6, “Tips for Configuring

Windows 3.1.”

Windows 386 Enhanced Mode and Memory

Flowcharts 5.1 and 5.2
Cannot Run
386 Enhanced Mode

Windows 386 enhanced mode is the normal operating mode for systems with
80386 and higher processors.

When Windows runs in 386 enhanced mode, it adds up the amount of free
conventional and extended memory and treats the total amount as an avail-
able block of memory, in much the same way as standard mode. The entries
in the [386enh] section of SYSTEM.INI that control how Windows allocates
conventional memory are PerformBackfill=, ReservePageFrame=,
WindowKBRequired=, and WindowMemSize=. For more information,
see these entries in Chapter 4, “The Windows Initialization Files.”

Although 386 enhanced mode doesn’t use expanded memory for Windows
operations, it can simulate expanded memory for use by non-Windows
applications, as described later in this section.

You can also create a swap file so that Windows 386 enhanced mode can take
advantage of the virtual memory capabilities of the 80386 and higher
processors, as described at the end of this section.

WINA20.386 and 386 Enhanced Mode

Windows Resource Kit

The MS-DOS 5.0 Setup program installs a virtual device driver that resolves
conflicts between Windows 3.0 and MS-DOS 5.0 when both try to access the
HMA. This driver is a read-only file named WINA20.386, which is automatically
installed in your root directory. Windows 3.0 will not run in 386 enhanced
mode without this file.

e If you upgrade to Windows 3.1, or if you never run 386 enhanced mode
with Windows 3.0, you can remove the WINA20.386 file by changing its
read-only attribute, then deleting it in the usual way.
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® Ifyou are running Windows 3.0 and you move the WINA20.386 file to a
different directory, you must ensure that Windows can find this file by
adding a switches=/w command to CONFIG.SYS and also adding a
device=[new path]\wina20.386 entry to the [386enh] section of
SYSTEM.INIL

Extended Memory and 386 Enhanced Mode

Windows 386 enhanced mode uses HIMEM.SYS, the extended memory device
driver, to load itself and its drivers into extended memory. As in standard
mode, Windows 386 enhanced mode provides the total free conventional and
extended memory for Windows applications to use directly. So code caching for
Windows applications can also be performed in 386 enhanced mode.

Windows 386 enhanced mode also allows non-Windows applications to run in
protected mode if the application uses the DOS Protected Mode Interface
(DPMI) specification (as described later in this chapter). Lotus 1-2-3 version 3.1
is an example of a DPMI application.

Windows 386 enhanced mode provides access to extended memory for non-
Windows applications by creating virtual machines up to 640K in size, or the
size defined by the CommandEnvSize= entry in the [NonWindowsApp]
section of SYSTEM.INIL.

Each virtual machine inherits the environment present before you started
Windows. This means that every driver and terminate-and-stay-resident
program (TSR) loaded before running Windows consumes memory in every
subsequent virtual machine. The memory available within each virtual machine
under 386 enhanced mode is slightly less than the free memory available at the
command prompt before you start Windows, depending on your system
configuration.

When creating virtual machines for non-Windows applications, Windows 386
enhanced mode uses the upper memory area for two purposes:

® To allocate translation buffers for protected-mode API calls for MS-DOS
and the network.

e - To place the page frame for expanded memory (if required).

Frequently, all of the free pages in the upper memory area are used by 386

enhanced mode. The memory conflicts that can result are discussed in the
next section.
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Expanded Memory and 386 Enhanced Mode

Windows Resource Kit

Windows 386 enhanced mode does not use expanded memory for itself,
and Windows applications don’t need expanded memory, because they run
in protected mode and can access extended memory directly. However,
Windows 386 enhanced mode can create expanded memory for use by
non-Windows applications such as Lotus 1-2-3 that require or can take
advantage of expanded memory.

Windows 386 enhanced mode automatically provides expanded memory for
non-Windows applications that require it when you run such applications under
Windows. It cannot provide this memory, however, if you load EMM386.EXE
with the noems switch. Use the ram switch when loading EMM386.EXE in
CONFIG.SYS, or use the x=mmmm-nnnn parameter to allocate enough space
in the upper memory area for Windows to create an EMS page frame.

Note The expanded memory required by a non-Windows application should
be allocated with PIF parameters as described in Chapter 7, “Setting Up Non-
Windows Applications.”

Page-Frame Conflicts in 386 Enhanced Mode

Windows 386 enhanced mode provides additional page frames for LIM 4.0
expanded memory in all virtual machines. But most non-Windows applications
use only the 64K page frame itself, not the additional bankable pages in
conventional memory that LIM 4.0 EMS supplies. So to use expanded memory
to run non-Windows applications, you must have a contiguous 64K page frame,
made up of four contiguous 16K pages in the upper memory area. The key
issue, therefore, for expanded memory under Windows is page-frame conflicts.

The adapters installed on a system can break up the free area in the upper
memory area so that there is no 64K contiguous area to place the page frame,
and hence no free expanded memory for running non-Windows applications.
If this problem occurs, you might have to rearrange the adapter memory
locations.

This is easiest to do on a Micro Channel machine such as the IBM Personal
System/2, which allows you to change adapter memory locations by booting
with the PS/2 Reference Disk and choosing Change Configuration. A similar
procedure is available on most Extended Industry Standard Architecture (EISA)
bus machines, such as the Compaq SystemPro and HP Vectra 486.

For Industry Standard Architecture (ISA) bus machines, such as the IBM AT
and Compaq 386, you might have to open the case and flip DIP switches on
the cards to change their memory addresses. Refer to your hardware manual,
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and use Figure 5.2 (page 232) as a reference when readdressing adapters to
open a 64K page frame.

You can also disable expanded memory entirely (and 64K page frame support)
in Windows 386 enhanced mode by setting NoEMMDriver=yes in the
[386enh] section of SYSTEM.INI.

Other related entries in the [386enh] section of SYSTEM.INI are EMMSize=
and IgnorelnstalledEMM=, For more information, see the descriptions of
these entries in Chapter 4, “The Windows Initialization Files.”

Placing Translation Buffers in the Upper Memory Area

In 386 enhanced mode, Windows allocates buffers in the upper memory area to
translate MS-DOS and network application program interface (API) calls from
Windows protected mode to MS-DOS real mode. (Because the upper memory
area is within the first megabyte of address space, it can be accessed by MS-
DOS in real mode on an 80386 and higher processor.) Ideally, there will be
enough free space in the upper memory area to place both the translation
buffers and any expanded memory page frame required. But on many systems
there isn’t enough room, and you must choose to eliminate the expanded
memory page frame or allocate the translation buffers in conventional memory
(instead of in the upper memory area).

If the translation buffers are allocated in conventional memory, they take up
memory in every virtual machine Windows creates, leaving less space in the
virtual machines to run non-Windows applications. To compound the problem,
the translation buffers can be allocated either in the upper memory area or in
conventional memory, but never half-and-half.

To specify a preference, set the value for the ReservePageFrame= entry in the
[386enh] section of SYSTEM.INI. If ReservePageFrame=true (the default),
then Windows allocates the page frame first and the translation buffers second.
Usually, on machines with full UMBs, the translation buffers are forced into
conventional memory, but this lets you use expanded memory for non-Windows
applications.

If ReservePageFrame=false, the translation buffers are allocated in the UMBs
first, followed by the page frame if there is still room. This setting gives you the
most free memory in virtual machines, but you might not have enough
expanded memory for non-Windows applications.
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Controlling UMB Mapping in 386 Enhanced Mode

You can control the placement of expanded memory page frames and the
translation-buffer mapping with the EMMExclude= or ReservedHighArea=
entries in the [386enh] section of SYSTEM.INI. To explicitly exclude an area of
the upper memory area from mapping by Windows 386 enhanced mode, set a
value for EMMExclude=, for example, EMMExclude=E000-EFFF. Because
there is no standard for hardware implementation of the EOO0-EFFF area, it is
frequently necessary to exclude this range, so that 386 enhanced mode can
function properly. Windows 386 enhanced mode detects and excludes the area
for most adapter cards automatically.

Any values set with the x= switch in the line that loads EMM386.EXE in
CONFIG.SYS will override the value set for EMMExclude= in SYSTEM.INI.

The ReservedHighArea= entry provides the same support, but for 4K ranges,
rather than 16K. Other entries related to UMB mapping in the [386enh] section
of SYSTEM.INI are EMMInclude=, EMMPageFrame=, EMMSize=, and
UseableHighArea=. If you suspect conflicting use of the upper memory

area, use EMMExclude=. Because Windows will use all free pages in the
upper memory area automatically, there are few uses for EMMInclude=,
EMMPageFrame=, and UseablcHighArea=. For more information, sec the
descriptions of these entries in Chapter 4, “The Windows Initialization Files,”
and see also “Troubleshooting EMS Memory Problems” in Chapter 13,
“Troubleshooting Windows 3.1.”

Windows/386 2.x did not use the EO00-EFFF area of the adapter segment
unless specifically instructed to do so. Windows 386 enhanced mode uses this
segment unless the machine identifies itself as a PS/2. As a side note, most of
the entries in the [386enh] section of SYSTEM.INI that begin with the letters
“EMM” control both placement of the expanded memory page frames and the
translation-buffer mapping. The letters “EMM” are used only for backward
compatibility; except for the EMMPageFrame= entry, they no longer apply
only to the expanded memory page frame. The LastEMMSeg= parameter used
in Windows/386 2.x has been dropped for Windows 3.x.

About 386 Expanded Memory Managers

An expanded memory manager such as EMM386.EXE can provide expanded
memory for non-Windows applications on 80386 and higher machines without
a physical EMS card when you aren’t running Windows. For more information
about EMM386.EXE, see Chapter 6, “Tips for Configuring Windows 3.1,” in
the Windows Resource Kit; see also “Freeing Expanded Memory” in

Chapter 12 of the MS-DOS 5.0 User's Guide and Reference.
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Some 386 expanded memory managers such as EMM386. EXE and CEMM.EXE
allow Windows to turn them off when Windows is run. CEMM.EXE requires
that no expanded memory be in use when you start Windows. (That is, set
NoEMMDriver=yes in the [386enh] section of SYSTEM.INIL.)

Zﬂ Both Windows 3.1 and MS-DOS 5.0 support the upper memory area
mechanisms defined for the LIM 3.2 and LIM 4.0, so 386 expanded memory
managers such as EMM386.EXE, 386MAX.SYS, and QEMM.SYS can load
network drivers and other software devices in the upper memory area and still
run with Windows 386 enhanced mode.

Virtual Memory and 386 Enhanced Mode

Virtual memory has been widely used for years with mainframes, but first came

to PCs with the introduction of the IBM/Microsoft OS/2 operating system.

Windows 386 enhanced mode goes beyond 0S/2 to offer virtual memory using

the special demand-paging capabilities of the Intel 80386 processor. .t - a:/n & o
N

When virtual memory is used with Windows 386 enhanced mode, some of the

program code and data are kept in physical memory while the rest is swapped

to the hard disk in a swap file. Whenever a reference is made to a memory

address, it can be used without interruption if the information is currently in

physical memory. If the information isn’t in physical memory, a page fault

occurs and the Windows Virtual Memory Manager (VMM) takes control,

pulling the required information back into physical memory and, if necessary,

swapping other information to the disk. All of this activity is invisible to the

user, who only sees some hard disk activity.

Windows applications can use virtual memory without being specially written
to take advantage of it, because Windows handles the memory management,
allocating however much memory the application requests. With Windows
managing virtual memory, you will sce much more memory available than is
installed in your machine when you choose About Program Manager or About
File Manager from the Help menu.

A major benefit of using virtual memory is that you can run more programs
simultaneously than your system’s physical memory would usually allow. The
drawbacks are the disk space required for the virtual memory swap file and the
decreased execution speed when page swapping is required. However, it’s
usually better to run a program slowly in virtual memory than to not be able to
run it at all.
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Figure 5.4

Virtual Memory
dialog box

To display this dialog,
click the Virtual Memory
button in the 386
Enhanced dialog

Click the Change button
to display this extended
dialog box
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Creating Swap Files for Virtual Memory

In Windows 3.1, you can create a swap file for virtual memory during Setup, or
you can choose the 386 Enhanced icon in Control Panel to change the swap file
at any time. For details about using the 386 Enhanced Mode dialog box, see
Chapter 14, “Optimizing Windows,” in the Windows User’s Guide.

Virtual Memory

[ Cunvont Settings

Drive: C:

Size: 11,747 KB

Type:  Pesmanent (using 32-bit access) { Change>>

| Help .

[ New Setlings

Drive: c: ¥

Iype: Permanent b4

Space Available: 65,565 KB

Maximum Size: 13.238 K8

Recommended Size: 11,747 KB

Now s [

X Use 32-Bit Disk Access

You can create either a temporary or a permanent swap file. A permanent swap
file improves the speed of the Windows virtual memory system because the file
is contiguous, so accessing it requires less overhead than the normal MS-DOS
file created for a temporary swap file.

® A temporary swap file named WIN386.SWP is created on the hard disk
while Windows is running, then deleted automatically when you exit
Windows. This swap file is not a hidden or system file, and it can shrink
or grow in size as necessary. The entry for PagingFile= in the [386enh]
section of SYSTEM.INI defines the filename and path for the temporary
swap file. You need about 1.5 MB of free hard disk space on the paging
drive for a temporary swap file.

® A permanent swap file is a hidden file named 386PART.PAR, which has a
system attribute and is always created in the root directory of the specified
drive. Windows also creates a read-only SPART.PAR file in the WINDOWS
directory that tells Windows where and how large the permanent swap file
is. Because a permanent swap file must be contiguous, you cannot create a
permanent swap file bigger than the largest contiguous free segment of
your hard disk. You cannot create a permanent swap file if Stacker is
running on your system.

You can specify the type and size of a swap file and the drive where it’s located
in the Virtual Memory dialog box. A permanent swap file is always created in the
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root directory. But you can specify a subdirectory as the location for a temporary
swap file as a PagingFile= value in the [386enh] section of SYSTEM.INI.

When you install Windows, Setup checks whether your hard-disk controller is
compatible with 32-bit disk access. If so, the 32-Bit Disk Access check box
appears. Select this check box if your system has only a small amount of free
memory and you want to increase performance for the MS-DOS Prompt. When
this option is checked, you can run more instances of MS-DOS Prompt and
switch between them faster. If you have multiple instances of MS-DOS Prompt
running and the applications in them all access disk drives, the access time is
faster with 32-bit disk access. For a technical discussion of this features see
“FastDisk: An Introduction to 32-Bit Disk Access” in Appendix D,

“Articles.”

The Windows virtual memory utility that creates swap files supports only hard
disks that use 512-byte sectors. If 512-byte sectors are not being used, this
indicates a nonstandard configuration, such as a third-party driver. Never
create a permanent swap file on a drive that uses a partitioning driver, with the
exception of the Compaq ENHDISK.SYS utility.

Before you can create a large permanent swap file, you should compact your
hard disk with a disk compacting utility. If an error message reports that your
swap file is corrupted, delete the current swap file and create a new one.

The related entries for swap files in the [386enh] section of SYSTEM.INI
are MaxPagingFileSize=, MinUserDiskSpace=, PagingDrive=, and
PagingFile=. For more information, see the descriptions of these entries
in Chapter 4, “The Windows Initialization Files.”

Note Do not attempt to create a swap file on a RAM disk. A swap file
created on a RAM disk is self-defeating, because you sacrifice physical memory
to create virtual memory.

Demand Paging and Virtual Memory Management

Windows 386 enhanced mode manages virtual memory as a demand-paged
system that uses a virtual memory manager (VMM) and a pageswap device
(which is built into the WIN386 EXE file). This means that pages of data are
brought into physical memory when they are referenced, and the system does
not try to predict which pages will be required in the future.

The Windows VMM maintains the virtual memory page table that lists the
pages currently in physical memory and those swapped to disk. Because 386
enhanced mode is a multitasking environment, the VMM page table also lists
which memory pages belong to which processes. When the VMM needs a page
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not currently in physical memory, it calls the pageswap device, which allocates
virtual memory and maps pages into and out of physical memory.

Some virtual memory systems rely on program segmentation to do their work.
Although the code for a Windows application is segmented as described earlier,
Windows virtual memory management is not related to this segmentation. All
virtual and physical memory is divided into 4K pages, and the system is
managed on this basis. Page mapping starts at 0000K and works its way up.

Two kinds of pages can be allocated: physical pages and virtual pages. The
possible amount of physical pages is the amount of physical memory in the
machine divided by 4K. Memory allocated to an application is made up of
virtual pages, and at any time a virtual page can be in physical memory or
swapped to the hard disk.

The entries in the [386enh] section of SYSTEM.INI that control paging for
virtual memory are:

LocalLoadHigh= Paging= SysVMEMSLinmit=
MaxBPs= PagingDrive= SysVMEMSLocked=
MaxPhysPage= PagingFile= SysVMV86Locked=
MinUnlockMem= PageOverCommit= SysVMXMSLimit=

For more information, see the descriptions of these entries in Chapter 4,
“The Windows Initialization Files.”

The LRU Algorithm for Virtual Memory Management

The Windows VMM swaps pages using a Least Recently Used (LRU) page
replacement algorithm. This means pages that have not been accessed for the
longest period of time are the first ones to be swapped to the disk.

The VMM page table contains flags for the Accessed and Dirty attributes of
each page. Accessed means that a process has made a reference to the page
since it was originally loaded. Dirty means that a “write” has been made to the
page since it was loaded. Because a “write” qualifies as an “access,” the Dirty
attribute implies the Accessed attribute.

If physical memory space cannot be found when a process requests additional
memory, Windows uses the LRU algorithm to decide which pages to swap to
the hard disk to fulfill the request. This decision is a three-step process:

1. Windows scans the VMM page table looking for pages with neither an
Accessed nor a Dirty attribute. During the scanning process, Windows
clears the Accessed attribute from all the pages.
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2. If Windows finds enough pages meeting the Not Accessed/Not Dirty
requirement, it swaps those pages to the hard disk and gives the resulting
free memory to the process.

3. If Windows cannot find enough pages the first time, then it repeats the
scan. Theoretically, more pages will meet the requirements because the
Accessed attribute was cleared in the first scan. If the second scan doesn’t
find the required pages, then Windows swaps pages to the hard disk
regardless of their attributes.

The related entries in the [386enh] section of SYSTEM.INI are
LRULowRateMult=, LRURateChngTime=, LRUSweepFreq=,
LRUSweepLen=, LRUSweepLowWater=, and LRUSweepReset=.
For more information, see the descriptions of these entries in Chapter 4,
“The Windows Initialization Files.”

Swapping Pages to a Network Drive

do
We recommend that you do not swap pages to a network drive. Paging to
a network drive is possible, but it’s extremely slow. If you must page to a
network drive, use a permanent swap file. Also, the directory must not have an
MS-DOS read-only attribute, and you must have both create and write access
to the directory. Do not set the value for PagingDrive= or PagingFile= in
SYSTEM.INI to a Novell network drive, because Novell networks are not
compatible with MS-Net Redirector.

Other Memory Management Issues

This section provides brief information on various memory management issues:

DPMI and VCPI specifications
MS-DOS and Windows 3.1
Memory and startup requirements
System resources and memory

DPMI and VCPI Specifications

The DOS Protected Mode Interface (DPMI) was developed by a group of
industry leaders. Several members of the DPMI committee also helped create
the Virtual Control Program Interface (VCPI). DPMI is primarily a creation of
Microsoft, and VCPI was formulated primarily by Phar Lap Systems. DPMI and
VCPI solve two different problems.

Applications that use MS-DOS Extenders can execute code in the protected
mode of the 80286 or 80386 processor. DPMI provides a standard method for
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such applications to switch the 80286 processor to protected mode and to
allocate extended memory. Hundreds of applications use various types of
MS-DOS Extenders, and those that do not already support DPMI require minor
modifications to do so.

VCPI provides an interface that allows applications using MS-DOS Extenders
on 80386 machines to run simultaneously with 386 expanded memory
managers. For example, QEMM.EXE, 386 MAX.EXE, and CEMM.EXE support
the VCPI specification. Windows 3.1 supports VCPI in both standard mode and
386 enhanced mode. Windows 3.0 does not support VCPL

MS-DOS 5.0 and Windows 3.1

IS
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Many of the changes in MS-DOS 5.0 make it a more robust platform for
Microsoft Windows, enhancing its ability to make the best use of your system’s
memory. For the best performance from Windows 3.1 (and other applications),
we suggest that you upgrade your PC’s operating system to MS-DOS 5.0 if you
haven’t already done so.

On 80386 and 80486 PCs, with MS-DOS 5.0 you can load memory-resident
programs such as device drivers, TSRs, and network software into the upper
memory area, thereby freeing conventional memory. To do this, you must load
HIMEM.SYS and EMM386.EXE, then load the memory-resident programs using
the devicehigh command in CONFIG.SYS and the loadhigh command in
AUTOEXEC.BAT.

For more information about taking advantage of MS-DOS 5.0 to optimize your
system configuration, see Chapter 6, “Tips for Configuring Windows 3.1.”

Running Windows Standard Mode with MS-DOS 5.0

® Use the Windows Task List to swap applications (or press ALT+TAB).
Using the MS-DOS 5.0 Task Swapper while running Windows is
redundant, incurring unnecessary conventional memory overhead.

® Load MS-DOS 5.0 into the HMA, regardless of whether your PC is an
80286, 80386, or 80486. This will provide more conventional memory for
non-Windows applications running under Windows standard mode.
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Running Windows 386 Enhanced Mode with MS-DOS 5.0

® Load MS-DOS 5.0 into the HMA, and load whatever else fits into the upper
memory area. The conventional memory you free by loading MS-DOS 5.0
into the HMA is also free in every virtual machine, giving more memory to
every non-Windows application you run in Windows 386 enhanced mode.

® Use the Task List in Windows 3.1 to switch between applications (or press
ALT+TAB). Windows 386 enhanced mode allows multitasking, so that
multiple applications can run in the background. The MS-DOS 5.0 Task
Swapper can only task-switch, which means that the swapped application
is suspended.

Memory and Windows Startup Requirements

et Windows starts automatically in the appropriate Windows operating mode,
Flowchart 1.1 . . : .
'S . i depending on your system configuration. However, you can start Windows in
\ System Requirements . . . . .
a particular operating mode by using one of these command-line switches:

® win /s to run in standard mode
® win /3 to run in 386 enhanced mode

Standard Mode Startup Requirements

For Windows to start automatically in standard mode, the system must have:
80286 or higher processor

256K of free conventional memory

192K of free extended memory
An XMS driver such as HIMEM.SYS already loaded

Conventional and extended memory requirements are mutually dependent for
standard mode and are not fixed.

386 Enhanced Mode Startup Requirements
For Windows to start in 386 enhanced mode, the system must have:

80386 or higher processor

256K of free conventional memory

1024K of free extended memory

An XMS driver such as HIMEM.SYS already loaded
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Windows 386 enhanced mode requires between 580K and 624K combined
conventional and extended memory to run. A typical installation requires a
minimum of 192K free conventional memory at the command prompt plus
sufficient extended memory available to run in 386 enhanced mode.
Windows can start under low memory in 386 enhanced mode because it
provides virtual memory support, but it can be extremely slow because of
the extra disk swapping that Windows must perform.

All numbers are approximate and can vary widely depending on the Windows
device drivers present, the MS-DOS version, the display adapter, and other
factors. For example, on Compaq 386 machines, 128K of extended memory is
recovered from shadow RAM. Memory requirements take into account memory
that can be recovered from SMARTDrive, down to the minimum cache size
specified.

Windows checks for a minimum of 1 MB of free extended memory before it
automatically starts in 386 enhanced mode. If it finds less, it tries to run in
standard mode. On an 80386 with 2 MB or less system memory, if Windows
doesn’t find enough free extended memory, it runs in standard mode. To free
more extended memory so that you can run in 386 enhanced mode, you might
try reducing the amount of extended memory that SMARTDrive uses by setting
its MinCacheSize parameter to 0.

The entries in the [386enh] section of SYSTEM.INI that control how Windows
allocates conventional memory for startup and for use in 386 enhanced mode
are SysVMEMSRequired=, SysVMXMSRequired=, WindowKBRequired=,
and WindowMemSize=. For details, see the descriptions of these entries in
Chapter 4, “The Windows Initialization Files.”

Memory and the Windows System Resources

| Out-of-Memory Errors

Flowchart 5.8
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The Help About dialog box in Program Manager and File Manager (and in
many other Windows applications) shows the percentage of free system
resources and the amount of free memory. The system resources percentage
reflects the memory used by the core Windows internal structure.

Three core files make up the part of Windows that runs Windows applications:

® The kernel file (KRNL286.EXE or KRNL386.EXE) loads and executes
Windows applications and handles their memory management.

® GDIEXE manages graphics and printing.

® USER.EXE controls user input and output, including the keyboard, mouse,
sound driver, timer, communications ports, and window management.
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In Windows 3.x, these files are in the Windows SYSTEM subdirectory. (In
Windows 2.x these modules were linked into the files WIN200.BIN and
WIN200.0VL, so you didn’t see them in the WINDOWS directory.)

Both GDI and User have storage areas called heaps, which are limited to 64K
in size. GDI has a local heap; User has a menu heap and a user heap, each with
64K storage space. The available system resources reflect the remaining free
percentage after combining the GDI local heap and the user and menu heaps

in User. This increases by 64K the amount of heap space that was available in
Windows 3.0. In Windows 3.1, Program Manager icons are handled separately
and do not use the User heap space.

To see how much of the system resources a particular application uses, note the
amount of system resources available before and after the application runs.
(Choose About Program Manager from the Help menu and check the amount
of system resources listed in the dialog box.)

Although Windows 3.1 allows you to run many more simultaneous Windows
applications than any previous Windows version, you may get an out-of-
memory message that indicates your system is low on system resources. This
is because every window and sub-window created requires User and GDI local
heap space. The system resources can be exhausted if enough objects are
created by the Windows applications.

An important element of memory management for Windows applications that
is not included in the system resources percentage is the number of selectors.

A selector is a memory pointer that is consumed with each memory allocation
made by a Windows application. If a Windows application allocates many small
data objects, it is possible to run out of selectors, resulting in an out-of-memory
message.

The efficiency with which a Windows application handles its data objects can
help in this situation. If you experience a chronic problem with a particular
application while few other applications are loaded, contact the application
vendor so the company becomes aware of the problem and corrects it.

For more information about low-memory and out-of-memory conditions, see
Chapter 13, “Troubleshooting Windows 3.1.”
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SMARTDrive 4.0: A Technical Discussion

This section describes the new MS-DOS disk cache, SMARTDrive 4.0, which
replaces SMARTDrive version 3.x. The section is written for experienced
technical users who want a deeper understanding of the utility.

About SMARTDrive 4.0

Figure 5.5

SMARTDrive 3.x

Windows Resource Kit

SMARTDrive 3.x is a read-only track cache that caches on a track basis and for
read operations only. The internal data structures are tied to the logical
geometry of the disk. It caches at the ROM BIOS Int 13 level and uses the BIOS
specified disk geometry to decide the size of its caching element (that is, track
size). This leads to problems (described below), so Microsoft chose to
implement a new cache in SMARTDrive 4.0.

Application
(read/write Int 21)

Y
MS-DOS
call HD driver

Y
HD driver
Int 13

L'—_+ SMARTDrive 3.x
v—‘ chains Int 13

ROM BIOS

Hard Drive

SMARTDrive 4.0 is designed as a block-oriented disk cache. It hooks into the
system at the MS-DOS device driver level rather than the ROM BIOS Int 13
level. Each block device driver on the MS-DOS device driver chain is “front-
ended” by a SMARTDrive 4.0 module that provides the actual caching. This
yields the following benefits:

e Independent of Int 13 interface. Many device drivers do not use the
Int 13 interface. This means that SMARTDrive 4.0 can cache these devices
where SMARTDrive 3.x could not. Examples are Bernoulli, some hard
cards, and many SCSI and WORM drives.
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Figure 5.6

SMARTDrive 4.0

Independent of disk geometry. Some disk managers and disk controllers
use a disk geometry mapping scheme that causes the “logical” geometry
(that is, what MS-DOS sees) to be different from the physical geometry.
Examples are many PS/2 systems, Ontrack Disk Manager, and several disk
controllers. Int 13-based caches are sensitive to this and often have
problems. For example, Ontrack Disk Manager will actually change the
ROM BIOS-specified disk geometry on the fly and thus confuse
SMARTDrive 3.X.

An API determines the true geometry, but this requires disk-manager
detection and generally complicates matters. Often logical tracks will
actually cross physical track boundaries, which then causes track caches to
incur performance penalties (intertrack secks and rotational latencies).
Also, to get around the ROM BIOS 1024 cylinder limitation, disk managers
and controllers will “fold” multiple tracks into one logical track. This
yields the above problem, as well as forcing track caches to have a very
large track buffer. In some cases, this is as large as 31.5K and must reside
in low memory. The design of SMARTDrive 4.0 eliminates the geometry
mismatch problem. :

(read/write Int 21)
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L————+ SMARTDrive 4.0
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Hard Drive

SMARTDrive 4.0 is also a write-behind cache. It adds significant performance
improvement where files are being written and implements a “valid” bits
scheme to avoid thrashing the disk in case of random access 1/0.

SMARTDrive 4.0 currently uses a FIFO replacement algorithm and implements
a shrink algorithm that frees memory for Windows in a way similar to
SMARTDrive 3.x. The difference is that SMARTDrive 4.0 watches for the
Windows startup broadcast while SMARTDrive 3.x provides an IOCTL
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interface. The net effect is identical, but SMARTDrive 4.0 is much simpler.
When Windows quits, the process is reversed and the memory is reacquired
by SMARTDrive 4.0.
The following table summarizes the SMARTDrive 3.x design problems, what
other disk-cache software does, and the solutions employed in SMARTDrive 4.0.
Other
Feature SMARTDrive 3.x disk caches SMARTODrive 4.0
Read-Only Cache Causes writes to proceed at the same or All others solve this. Lazy write caching. Valid
slower speed as with no cache. bits to avoid thrashing.
“Track Cache Tied to “logical” disk geometry, which All others have Support configurable cache
disk managers and some disk controllers configurable cache element size.
change, causing a “single” track read to element size.
actually be multiple — performance hit.
Some disks have very large track sizes Same Same
(56 on some mapping controllers), which
forces a very large track buffer into low
memory and thus a large low memory
footprint.
Internal data structures and algorithms are | Same Same
tied to the size of track and thus it is very
hard to retrofit variable block size.
Int 13 based Many popular device drivers do not go Mixed. Some cache Front-end MS-DOS device

through Int 13 interface and therefore
don’t get cached. Bernoulli, WORM
drives, and SCSI are some examples of
non-Int 13 devices that SMARTDrive
does not cache.

Int 13; some cache at
device driver level.

drivers. This means that
block device in MS-DOS
will be cached.

Disk manager drivers and some controllers
cause a geometry mismatch.

Some DM drivers
provide DDI, which
Int 13 caches need to
call (PC-KWIK).

Above solution eliminates
need to know true
geometry.

SMARTDrive 4.0: Frequently Asked Questions
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Q: What is double buffering?

A: Certain disk controllers support a concept called bus mastering, where the
actual disk controller takes over the bus to transfer data to or from system RAM.
Some SCSI controllers have this feature. A problem occurs when running in the
virtual 8086 mode that Windows 3.x virtual machines provide. Popular
memory managers also use virtual 8086 mode. The read or write address that is
passed to MS-DOS is often not the same as the actual physical memory address.
This can cause data to be read from the wrong location or, worse, can cause
data to be written to the wrong RAM. The result can be erratic system behavior.
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Microsoft created a standard called Virtual DMA Services, which provides an
interface that allows these bus master controllers to get the correct address and
avoid the problem. However, some older bus master controller cards do not
support this standard. So we have added a feature to SMARTDrive that provides
a memory buffer with physical and virtual addresses that are the same, so we
avoid the problem at the cost of 2.5K of conventional memory and a small
amount of performance (the cost of moving the data to and from the buffer).
This feature is used by placing the line device=smartdrv.exe /double_buffer
in CONFIG.SYS. This only installs the double-buffer driver, not the cache. (The
cache must be installed in AUTOEXEC.BAT.)

Q: Do Ineed double buffering?

A: The Windows 3.1 Setup program tries to determine whether your system
needs double buffering, and if so, installs SMARTDRV.EXE in your
CONFIG.SYS file for double buffering. Most disk controllers do not need double
buffering. These include all MFM, RLL, and IDE controllers as well as many
ESDI and SCSI devices. In the cases where Setup is unable to determine
whether double buffering is needed, it will install the driver in CONFIG.SYS,
possibly erring on the side of safety. We have added a feature to SMARTDrive
to help you determine if double buffering is unneeded and to allow you to
remove the driver. After your system is running with SMARTDrive loaded, type
smartdrv at the command prompt and press ENTER. You will see something
similar to the following screen.

Microsoft SMARTDrive Disk Cache version 4.0
Copyright 1991,1992 Microsoft Corp.

Cache size: 1,048,576 bytes

Cache size while running Windows: 1,048,576 bytes
Disk Caching Status

drive read cache write cache Dbuffering
A: yes no no

B: yes no no

C: yes yes yes

D: yes yes -

For help, type smartdrv /? at the MS-DOS prompt.

Notice the column labeled “buffering.” For each drive that is being cached, it
can have one of three values: Yes to indicate that double buffering is needed.
No to indicate that buffering is not needed, and the “~” symbol to indicate that
SMARTDrive has not yet determined the necessity of double buffering. If the
buffering column has all No’s in it, the double buffer driver is not needed.
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Flowchart 1.8
Stacker
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Q: Why is SMARTDrive in both my CONFIG.SYS and AUTOEXEC.BAT
files?

A: There are really two device drivers in a single file: a disk cache and a
double buffer driver. See above for a description of double buffering. The cache
component of SMARTDRV.EXE is installed in AUTOEXEC.BAT and the double
buffer driver is installed in CONFIG.SYS.

Q: Does SMARTDrive work with Stacker?

A: Yes. SMARTDrive works quite well with Stacker. SMARTDrive is aware of
Stacker and will automatically cache the underlying drive that Stacker uses.
This provides significantly better cache utilization by increasing the effective
size of the cache by the compression ratio of Stacker. However, do not cache the
actual “stacked” volume. Only the underlying (uncompressed) drive should be
cached.

Q: Why doesn’t my Stacker Volume show up in the SMARTDrive status
screen?

A: This is because SMARTDrive is caching underneath Stacker. You should
see the underlying drive letter listed.

Q: How can I make sure that data written to the disk is really on the disk
and not still in the cache when I reboot my machine? Won’t my data
get lost when I reboot?

A: SMARTDrive goes to great lengths to avoid data loss. When it detects the
CTRL+ALT+DEL reboot key sequence, SMARTDrive takes control and makes sure
that all data has been written to the actual disk. You might see a box in the
upper left corner of the display asking you to wait while this happens.
SMARTDrive also writes all data to the disk when an application calls the MS-
DOS reset disk function to make sure that all data in the MS-DOS buffers gets
written to disk.

To force all data to be written to the disk, type smartdrv /c at the command
prompt and press ENTER.

If you use a third-party program to reboot your machine from a batch file, you
should make sure that you have the above line in the batch file before the reboot
program. Failure to do so may cause loss of data.
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Related information

Tips for Configuring Windows 3.1

This chapter presents several tips for configuring Microsoft Windows 3.1,
both for gaining optimal performance and for setting up Program Manager
and File Manager.

®  Windows User’s Guide: Chapter 3, “Program Manager”; Chapter 4, “File
Manager”; Chapter 14, “Optimizing Windows”

®  Windows Resource Kit: Chapter 4, “The Windows Initialization Files,”
and Chapter 5, “Windows 3.1 and Memory Management”

®  Glossary terms: upper memory area, upper memory blocks, Expanded
Memory Specification, Extended Memory Specification, paging, virtual
machines
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Tips for Optimizing Performance

This section presents a summary of tips for achieving the best performance for
Windows 3.1, plus specific information about using EMM386.EXE.

Before making changes to your system configuration, create a backup boot disk,
as described in “Creating a ‘Clean Boot’ for Troubleshooting” in Chapter 13,
“Troubleshooting Windows 3.1.” For information that will help you solve
specific performance problems with your system, see “Troubleshooting
Windows Configuration” in Chapter 13.

Checklist for Optimizing Performance

Windows Resource Kit

Here is a summary of items related to optimizing your hardware and software
configuration for both Windows applications and non-Windows applications
running under Windows 3.1.

For information about the parameters discussed in this chapter for HIMEM.SYS,
EMM386.EXE, SMARTDRV.EXE, and RAMDRIVE.SYS, see Chapter 14,
“Optimizing Windows,” in the Windows User’s Guide.

Tip To see a list of switches that can be used with Microsoft system drivers
that have .EXE filename extensions, at the command prompt, type the driver
name and the /? switch, then press ENTER. For example, type emm386 /? at the
command prompt to see a list of the switches you can use with EMM386.EXE.

Configuring Hardware for Optimal Performance

e Install additional extended memory.

o Install the largest hard disk that you can afford, as discussed in “Trading
Speed for Hard Disk Space” later in this chapter.

e  Set the optimal hard disk interleave for your system, using third-party
software such as Steve Gibson’s SpinRite. Hard disks are often formatted
with the wrong interleave at the dealer or factory. Some utilities can correct
your interleave without reformatting the hard disk.

e If your system has a memory expansion board and the board can be
configured as either expanded or extended memory, configure all of this
memory as extended memory, then use EMM386.EXE to emulate expanded
memory only as needed by non-Windows applications that require such
memory to run. In such a case, place the expanded memory driver first in
CONFIG.SYS, followed by the lines that load HIMEM and EMM3386.
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For example:

device=c:\emmbord.sys
device=c:\dos\himem.sys
device=c:\dos\emm386.exe 1024 x=C000-C7FF

For information about configuring the memory in your add-on board, see its
documentation. Some expanded memory boards may be incompatible with
EMM386.EXE.

Configuring MS-DOS for Optimal Performance

Upgrade to MS-DOS version 5.0 and load MS-DOS into the high memory
area (HMA) by setting dos=high or dos=high,umb in CONFIG.SYS. For
more information, see “Loading MS-DOS in the HMA” later in this
chapter.

Make sure the most recent versions of HIMEM.SYS, EMM386.EXE,
RAMDRIVE.SYS, and SMARTDRV.EXE are stored in the directories speci-
fied in the command lines that load these drivers in your CONFIG.SYS and
AUTOEXEC BAT files. (Placing any of these drivers in the root directory
will not improve performance.)

Load HIMEM.SYS in CONFIG.SYS and make sure the line that loads
HIMEM comes before commands that load any other applications or drivers
that use extended memory.

Load SMARTDRV.EXE in AUTOEXEC.BAT and allocate the largest amount
of memory possible, because the SMARTDrive disk caching driver can
produce the biggest Windows 3.1 performance improvement.

Set files=30 in CONFIG.SYS unless you have a software application that
requires a higher setting.

Set buffers=10 in CONFIG.SYS if you use SMARTDRV.EXE. Using a
higher number of buffers with SMARTDrive will decrease efficiency.

If you are not using SMARTDrive, set buffers=20 in CONFIG.SYS. More
buffers may improve disk access times, but will use more conventional
memory.

Install RAMDrive to use as the TEMP environment variable if you have a
diskless workstation or if you have limited hard disk space and ample
extended memory (more than 6 MB). Performance improves for Print
Manager and for applications that frequently create .TMP files, because
access is faster for a RAM disk than for a physical disk.

Load EMM386.EXE if you are running non-Windows applications that
require expanded memory or if you want to allocate UMBs for loading
memory-resident TSRs and drivers. For more information, see “Optimizing
Use of the UMBs” later in this chapter.
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Load only the necessary TSRs, drivers, or software programs. Wherever
possible, load TSRs and device drivers into the UMBSs.

If the environment space is set by the shell command in CONFIG.SYS,
you can specify a smaller environment.

Remove any commands for mouse drivers in AUTOEXEC.BAT and
CONFIG.SYS if you only use the mouse in Windows, and don’t want mouse
support while running non-Windows applications in 386 enhanced mode.

Maintaining Optimal Hard Disk Performance

Delete unnecessary application and system files, including .BAK and .TMP
files. Make sure that Windows is not running when you delete .TMP files.
For a description of the minimum Windows files, see Appendix C, “The
Windows 3.1 Disks and Files.”

Run chkdsk frequently to find lost clusters. If lost chains or clusters are
detected, then run chkdsk /f and delete *.CHK files.

Use a utility program to compact your hard disk regularly. A fragmented
hard disk greatly impacts Windows performance, especially if SMARTDrive
is installed or if you are using a temporary swap file. Make sure Windows
is not running whenever you run the disk compacting utility.

Configuring Windows for Optimal Performance

Use a color or a pattern for the desktop background instead of wallpaper if
you need to free memory for running applications.

For standard mode Windows, set the application swap file to the fastest
hard drive by setting the SwapDisk= entry in the [NonWindowsApp]
section of SYSTEM.INI.

For 386 enhanced mode, create a permanent swap file on your fastest hard
drive by choosing the 386 Enhanced icon in Control panel and filling in
the options in the Virtual Memory dialog box.

The only reason not to use a permanent swap file is if hard disk space is at
a premium. For details about permanent swap files, see “Virtual Memory
and 386 Enhanced Mode” in Chapter 5, “Windows 3.1 and Memory
Management.”

If you do not create a permanent swap file for 386 enhanced mode, set your
temporary swap file to the fastest hard drive by setting a value for
PagingDrive= or PagingFile= in the [386enh] section of SYSTEM.INI.

Run Setup and choose the lowest-resolution display driver that will meet
your needs. For VGA-compatible displays that can use an extended mode
driver, such as Video 7 or 8514, using the standard VGA driver will ensure
faster display performance (but lower resolution and less color support).
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Optimizing for Non-Windows Applications

Allocate the expanded and extended memory required by non-Windows
applications by using the PIF Editor to create a custom PIF, as described in
Chapter 7, “Setting Up Non-Windows Applications.”

Turn off all entries in the Monitor Ports option in the PIF Editor Advanced
dialog box. These options are not required for most non-Windows
applications.

Set FileSysChange=no in the [386enh] section of SYSTEM.INI to avoid
sending update messages to File Manager from non-Windows applications.

Set NoOEMMDriver=yes in the [386enh] section of SYSTEM.INI if your
non-Windows applications do not need expanded memory. This ensures
that the most memory possible is available in virtual machines.

Optimizing for TSRs

Include only the TSRs in AUTOEXEC.BAT that are required for the
network, or that must be present for other purposes.

If a TSR is required only with a single non-Windows application, start the
TSR in the virtual machine after launching that application. For more
information about creating batch files for running TSRs from Windows, see
Chapter 7, “Non-Windows Applications,” in the Windows User’s Guide.

For all TSRs that you want to be available in Windows, add their .EXE
names to the file WINSTART.BAT, which is executed whenever Windows
runs in 386 enhanced mode. These TSRs are not available in the virtual
machines (VMs), leaving more room in conventional memory for the non-
Windows applications. For more information about WINSTART.BAT, see
Chapter 14, “Optimizing Windows,” in the Windows User’s Guide.

The following table shows where a TSR is available (and using memory),
depending on where it is launched.

Where TSR TSR visible TSR visible in

is launched in Windows?  virtual machines?
From MS-DOS Yes Yes, all virtual machines
From WINSTART.BAT Yes No

In a single virtual machine No Only that virtual machine
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Optimizing for Windows on a Network

Set lastdrive in CONFIG.SYS to J or K if you can forgo access to some of
the network disk drives.

For a diskless workstation, use a RAM drive as the TEMP variable.

Do not use a network drive for a temporary swap file, and avoid using a net
drive for a permanent swap file if at all possible.

If a user has problems running Windows or other applications with
network software loaded in the upper memory area or in the high memory
area, try disabling the network’s HMA option. Consult your network
documentation for more information.

Some memory managers, such as EMM386, 386MAX, and QEMM, can load
networks and other device drivers in the upper memory area. If the network
driver is loaded in the upper memory area and a user has problems running
Windows, try loading the network in conventional memory.

Trading Speed for Hard Disk Space

To optimize Windows performance, you must make trade-offs between speed
and hard disk space, depending on your system’s hardware capabilities. In
either case, make sure that as much free memory as possible is available.

To ensure maximum free memory in your system:

Remove unnecessary TSRs from AUTOEXEC.BAT and CONFIG.SYS.
Load MS-DOS high and use all possible elements of MS-DOS 5.0 memory
management, such as using EMM386.EXE to manage UMBs.

To ensure optimal speed performance:

Windows Resource Kit

Free as much conventional and extended memory as possible.

Install SMARTDrive for disk caching.

Set the TEMP variable to the fastest hard disk or to a RAM disk.

Create a permanent swap file to use in 386 enhanced mode.

Set SwapDisk= in the [NonWindowsApp] section of SYSTEM.INI to the
hard disk with the most free space.

Use third-party software to organize the location of files on your hard disk
so that the Windows files are located near the file allocation table (FAT).
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To ensure maximum hard disk space:

Create a RAM drive to use as the TEMP variable.

Delete unnecessary files after exiting Windows.

Decrease the size of your permanent swap file, or use a temporary swap file
in 386 enhanced mode. Or prevent swapping by typing none in the New
Settings Type edit box of the Virtual Memory dialog box, or by setting
paging=no in the [386enh] section of SYSTEM.INI.

Follow the steps in Appendix C, “The Windows 3.1 Disks and Files,” to
create a minimum Windows “footprint.”

Optimizing Use of the UMBs

Related information

Microsoft MS-DOS User’s Guide and Reference: “Running Programs in
the Upper Memory Area” in Chapter 12

Windows Resource Kit: “Expanded Memory: A Technical Discussion” in
Chapter 5, “Windows 3.1 and Memory Management”; “Troubleshooting
EMS Memory Problems” in Chapter 13, “Troubleshooting Windows 3.1”

On 80386 and higher PCs that use MS-DOS 5.0, you can free conventional
memory by loading memory-resident programs such as device drivers, TSRs,
and network software into the upper memory blocks (UMBs). You can optimize
the way your system uses the UMBs by following the guidelines in this section:

Load MS-DOS 5.0 in the HMA with the umb switch.
Load EMM386.EXE with the noems or the ram switch.
Find the best order for loading drivers and programs into UMBs.

Adjust the command line for EMM386 EXE in CONFIG.SYS to sct aside
fewer UMBs for expanded memory, so that there is more room for loading
other programs into the UMBs. For details about how to do this, see
“Adjusting EMM386 for Optimal Performance” later in this chapter.

Loading MS-DOS in the HVIA

You must load MS-DOS 5.0 in the HMA and use the umb switch to link the
UMBS to conventional memory if you want to load programs into the UMBSs.

To load MS-DOS 5.0 in the HMA:

Add these lines to CONFIG.SYS, in this order:

device=<path>\himem.sys
device=<path>\emm386.exe ram | noems
dos=high,umb
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The parts of MS-DOS 5.0 that are loaded into the HMA include most of the
kernel and COMMAND.COM, code pages, and the MS-DOS buffers (from the
buffers= command in CONFIG.SYS). To remain compatible with software
created for earlier versions of MS-DOS, about 19K of MS-DOS 5.0 code stays in
conventional memory.

You can only load one program at a time into the HMA, so if you load MS-

DOS 5.0 into the HMA, then you cannot load a network redirector, for example,
into it as well. If you must choose what to load into the HMA, always choose to
load MS-DOS 5.0, because it uses the HMA efficiently and leaves little behind in
conventional memory.

Note  Use the device command to load HIMEM.SYS and EMM386.EXE, since
loading them with devicehigh has no effect.

Loading EMM386.EXE to Use the UMBs

After loading HIMEM.SYS in CONFIG.SYS, load EMM386.EXE with the ram
switch or the noems switch, plus any other parameters as required for your
system. The ram switch provides both UMBs and a 64K EMS page frame;
noems provides UMBs only and no page frame. If none of your applications
require EMS, then use noems, which will provide an extra 64K in the UMBs.

If you load EMM386 with the noems switch and find that some programs fail to
run or display out-of-memory messages, it’s because they require expanded

memory to run. If this happens, replace the noems switch with the ram switch
to make expanded memory available again.

Setting the Load Order for Drivers in UMBs

You must experiment to find the best order for loading drivers and TSRs in
the UMBs.

To find the best order for loading drivers into UMBs:

1. In CONFIG.SYS, load the largest device drivers with the devicehigh
command. Use the device command to start any drivers that are smaller
than the largest memory-resident program loaded from AUTOEXEC.BAT.

2. In AUTOEXEC.BAT, start the largest memory-resident programs with the
loadhigh command.

3. After rebooting, use the MS-DOS mem /¢ command to see what is loaded
into the UMBs and what is in conventional memory. If everything didn’t fit
into the UMBSs, change the order in which the programs are loaded in
CONFIG.SYS and AUTOEXEC.BAT.
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With devicehigh and loadhigh, each device and TSR is loaded into the largest
available slot, so the order in which programs are loaded can affect how many
programs can fit into the UMB. Also, how and when a program allocates
memory determines what size UMB it needs. Some programs need a UMB as
large as the program size while running, and some need a UMB as large as the
program file size.

The following table lists some Microsoft device drivers and memory-resident
programs that can run in the UMBSs. This table shows whether the program’s
file size or size while running determines the UMB size the program needs.

UMB size UMB size

Program needed Program needed
ANSILSYS File size MOUSE.COM File size
DISPLAY.SYS Size while running  MOUSE.SYS File size
DOSKEY.COM Size while running  PRINTER.SYS Size while running
DRIVER.SYS File size RAMDRIVE.SYS  Size while running
EGASYS File size SETVER.EXE File size
FASTOPEN.EXE Size while running  SHARE.EXE Size while running

MIRROR.COM Size while running

Note  You cannot use loadhigh or devicehigh to load HIMEM.SYS,
EMM386.EXE, or SMARTDRV.EXE.

If your mouse comes with both MOUSE.SYS and MOUSE.COM files, you can
load the mouse driver at any point after HIMEM.SYS and EMM386.EXE. Use
devicehigh in CONFIG.SYS to load MOUSE.SYS, or use loadhigh in
AUTOEXEC.BAT to load MOUSE.COM.

For example, suppose you have an 80386 computer with 2 MB of extended
memory that you want to configure as follows:

® 512K of expanded memory for a non-Windows CAD application
e  As much free conventional memory as possible

Your CONFIG.SYS file should contain the following commands:

device=c:\dos\himem.sys
device=c:\dos\emm386.exe 512 ram
dos=high,umb
devicehigh=c:\dos\mouse.sys
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Figure 6.1
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For more information about determining memory requirements and load order
for programs, see the Microsoft MS-DOS Getting Started booklet and see page
519 of the Microsoft MS-DOS User's Guide and Reference.

Adjusting EMM386 for Optimal Performance

Windows Resource Kit

The EMM386.EXE driver takes a conservative approach when scanning the
UMBs for free space, because it must remain compatible with software that

was created for earlier versions of MS-DOS. For example, EMM386.EXE does
not map over any unused ROM. If you have space below C800 or above DFFF
that you know is unused and you want it used for the UMBs, you must explicitly
instruct EMM386.EXE to include it by using the i= switch to specify a range of
segment addresses.

For more information about EMM386, see pages 287-290 and 605-609 of the
Microsoft MS-DOS User’s Guide and Reference; see also Chapter 14,
“Optimizing Windows,” in the Windows User's Guide.

Adjusting EMM386 to Provide More UMBs

You can adjust EMM386 to allocate space in the UMBSs, especially if you start
EMM386 with the ram switch to make expanded memory available to
programs. First, carry out Procedure 1 below; then, if you still cannot load
programs and device drivers into UMBs, carry out Procedure 2.
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Procedure 1
To allocate additional space for use as UMBs:

Flowchart 1.5 L
Clean Boot Disk

2.

Create a backup boot disk, as described in “Creating a ‘Clean Boot’ for
Troubleshooting” in Chapter 13, “Troubleshooting Windows 3.1.”

Add the i switch in front of the ram or the noems switch in the
device=emm386.exe line of CONFIG.SYS.

The i switch specifies a range of addresses to be allocated in the UMBs.
The value you specify for the i switch depends on your computer and
monitor type.

If your computer is not an IBM PS/2 and does not have a monochrome
monitor, add the i=c000-efff and the i=b000-b7ff switches before the ram
or noems switch. For example:

device=c:\dos\emm386.exe i=e000-efff i=b000-b7ff ram

If your computer is not a PS/2 and has a monochrome monitor, add the
i=e000-efff switch before the ram or noems switch. For example:

device=c:\dos\emm386.exe i=e000-efff ram

If your computer is an IBM PS/2 and does not have a monochrome monitor,
add the i=b000-b7ff switch before the ram or noems switch. For example:

device=c:\dos\emm?386.exe i=b000-b7ff ram

If your computer is an IBM PS/2 with a monochrome monitor, see
Procedure 2.

If your computer fails when you restart it after this change, the memory
range you specified for EMM386 is probably being used by hardware or
video display drivers. In this case, use your backup boot disk to restart
your computer. Then remove the i switches you added for EMM386 in
CONFIG.SYS.

If you start EMM386 with the ram switch, follow Procedure 2.

After your computer starts, use the MS-DOS mem /c command to check
whether the programs were loaded into UMBs successfully.

If you still cannot load programs into UMBs, your system might be using

much of the UMBs for hardware code. Some computers use the UMBs for ROM
shadowing, which can improve your computer’s speed. (In ROM shadowing, the
computer copies hardware code from the slower read-only memory into faster
RAM.) To find out more about how your computer uses the UMBSs, see the
documentation that came with your system.

If you cannot load programs into UMBs, and you are starting EMM386 with the
ram switch, carry out Procedure 2.
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Note  Use Procedure 2 only if your non-Windows EMS programs use
expanded memory according to LIM EMS version 4.0. Programs that follow LIM
EMS 3.2 need the full 64K page frame and are unable to use expanded memory
if you follow this procedure.

Procedure 2
To set aside fewer UMBs for expanded memory:

1. Type emm386 at the command prompt.

The information that appears shows current memory-management
activities. Find the line that reads Page frame segment, and write down
the hexadecimal address that appears on that line. For example:

Page frame segment . . . EOOO H

2. Add the p0 switch in front of the ram switch in the device=emm386.exe
line of CONFIG.SYS.

The p0 switch should specify the address you found in Step 1. For example,
if the page-frame segment was E000h, the command would be:

device=c:\dos\emm386.exe p0=e000 ram

3. Ifyour computer fails when you restart it, insert your backup boot disk in
drive A and restart your computer. Then remove the p0 switch you added
to CONFIG.SYS in Step 2. Restart your computer and repeat Steps 1 and 2,
checking the page-frame segment address carefully.

4. After your computer starts, use the MS-DOS mem /¢ command to check
whether the programs were loaded into UMBs successfully.

If your programs still do not run in UMBs, contact Microsoft Product Support
Services for assistance.

Freeing Conventional Memory in 386 Enhanced Mode

When you run non-Windows applications in 386 enhanced mode, Windows
allocates translation buffers to pass data between the applications and drivers
executing in real mode, as described in Chapter 5, “Windows 3.1 and Memory
Management.” On a stand-alone PC, Windows allocates two translation buffers
for each virtual machine (8K total); on a networked PC, Windows allocates six
buffers (24K total).

If it finds space, Windows places the translation buffers in the UMBs; other-
wise, they are placed in conventional memory, where they take up space
in every virtual machine.
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To find out if you still have UMBs free while running EMM386, at the command
prompt type mem /p to see what is free in the hexadecimal addresses between
A000 and FFFF. Then add an x= switch to the EMM386 line in CONFIG.SYS to
exclude the unused UMB ranges.

If you don’t have at least 28K of free UMB, you can still partially optimize
the use of this area. Because each translation buffer is 4K, each 4K chunk
you exclude will save conventional memory. For example, this line will let
Windows load one buffer into the UMB, freeing 4K of conventional memory:

device=c:\dos\emm386.exe noems x=df00-dfff

Excluding memory, however, can change how MS-DOS 5.0 loads programs into
UMBs, so you may need to experiment to get the optimal configuration.

Tips for Using Third-Party Memory Managers

For complete compatibility, Windows 3.1 and MS-DOS 5.0 both provide
HIMEM.SYS and EMM386.EXE as memory management drivers. The overriding
objective Microsoft has for these drivers is to avoid hanging any computer
during or after memory configuration. Optimization, while important, is
secondary.

You can also use a third-party memory manager to manage UMBs in an 80386
computer. Such memory managers have different objectives, and there are pros
and cons to using them in place of the built-in Microsoft memory managers.

To allocate UMBs through a third-party memory manager, you need both a
UMB provider and a UMB loader:

e A UMB provider is the memory manager that makes UMBs available.
For MS-DOS 5.0, the UMB provider is the combination of EMM386.EXE
plus HIMEM.SYS. In QEMM386 and 386MAX, for example, the UMB
providers are QEMM386.SYS and 386MAX.SYS, respectively.

® A UMB loader loads a program into the proper UMB. The UMB loader in
MS-DOS 5.0 is in the MS-DOS kernel, accessed through the devicehigh and
loadhigh commands. The equivalents in 386MAX are 386LOAD.SYS and
386LOAD.COM; in QEMM386, they are LOADHI.SYS and LOADHI.COM.
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The arguments for using third-party memory managers include:-

Most third-party memory managers have a wider range of options for
loading into the UMBs. For example, you can specify a particular UMB
for loading a program.

Third-party memory managers typically require 3K to 5K of conventional
memory, while HIMEM.SYS with EMM386 EXE may take up to 10K.
However, some memory managers also require overhead in the UMBs,
but neither HIMEM.SYS nor EMM386.EXE require any.

The arguments against using third-party memory managers include:

Third-party memory managers can be more difficult to configure properly
than EMM386.EXE, and they are often geared toward more sophisticated
users.

Third-party memory managers are supplemental to HIMEM.SYS and
EMM386.EXE, so they require additional costs and resources to support.
Unless you absolutely require 100 percent optimization, a third-party
memory manager may be superfluous.

If you decide to use a third-party memory manager, follow these guidelines:

Don’t use either HIMEM.SYS or EMM386.EXE.
Use dos=high to load MS-DOS 5.0 into the HMA.
Don’t use the dos=umb, devicehigh, or loadhigh commands.

Don’t use the third-party commands that relocate the MS-DOS buffers into
the UMBs. MS-DOS 5.0 automatically puts its buffers into the HMA, saving
the UMBs for other programs.

Use both the third-party UMB provider (such as 386MAX.SYS) and the
third-party UMB loader (such as 386LOAD.SYS and 386LOAD.COM).

Use the third-party commands to relocate MS-DOS file handles and drive
space (from the files and lastdrive commands in your CONFIG.SYS) into
the UMBs.

You can also use third-party memory drivers as alternatives to HHMEM.SYS,
SMARTDRV.EXE, and RAMDRIVE.SYS. However, the memory drivers provided
with Windows 3.1 have been specifically designed and tested to provide
maximum compatibility between MS-DOS 5.0 and Windows 3.1.
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Optimizing with SYSTEM.INI

Many entries in SYSTEM.INI can be set to optimize performance for your
system. Some entries are for specific hardware configurations. For details
about any of these entries, see Chapter 4, “The Windows Initialization Files.”

The [standard] section of SYSTEM.INI contains these entries for configuring
Windows performance in standard mode: FasterModeSwitch= (for specific
Zenith and Olivetti systems), Int28Filter=, and Stacks=. Also, the SwapDisk=
entry in the [NonWindowsApp] section of SYSTEM.INI affects performance for
running non-Windows applications in standard mode.

The [386enh] section contains entries for optimizing performance in 386
enhanced mode. These entries specify values for virtual memory and paging:

LRUentries= MinUnlockMem= PagingFile=
MaxBPs= MinUserDiskSpace= PerVMFILES=
MaxPagingFileSize= PageOverCommit= PSPIncrement=
MaxPhysPage= Paging= SysVMV86Locked=
MinTimeSlice= PagingDrive= XlatBufferSize=

These entries in [386enh] specify values for controlling UMBs and EMS

management for VMs:

AllEMSLocked= IgnorelnstallecdEMM= ReserveVideoROM=
EMMExclude= LocalLoadHigh= SysVMEMSLocked=
EMMInclude= NoEMMDriver= SysVMEMSRequired=
EMMPageFrame= ReservedHighArea= UseableHighArea=
EMMSize= ReservePageFrame= XMSUMBInitCalls=

These entries in [386enh] specify values for XMS management and VMs:
AlIXMSLocked= SysVMEMSLimit= SysVMXMSRequired=
MapPhysAddress= SysVMXMSLimit=

These entries in [386enh] specify values for DMA buffers;

DMABufferIn1MB= EISADMA= MaxDMAPGAddress=
DMABufferSize= HardDiskDMABuffer= MCADMA=
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Several entries in various sections of SYSTEM.INI are specifically related to
optimizing Windows performance on a network.

Section Network-related entries

[Boot] CachedFileHandles= Network.drv=

[Standard] Int28Filter= NetHeapSize=

[NonWindowsApps] NetAsynchSwitching=

[386enh] FileSysChange= Network=
InDOSPolling= PSPIncrement=
Int28Critical= ReflectDOSInt2A=
NetAsynchFallback= TimerCriticalSection=
NetAsynchTimeout= TokenRingSearch=
NetDMASize= UniqueDOSPSP=
NetHeapSize=

Tips for Configuring the Windows Shell

This section describes how you can customize Program Manager and File
Manager, the principal shells for managing Windows services and files. For
information about the system registration database that supports many of these
services, see “Managing the Registration Database” in Chapter 11,
“Compound Documents in Windows 3.1.”

Customizing Program Manager

Windows Resource Kit

The Program Manager is installed automatically by Setup as the main Windows
shell. Use the menu commands in Program Manager to control the appearance
and behavior of items in the window. Use the applications and accessories in
the Program Manager groups to control the configuration and appearance of all
elements of Windows, including the drivers, memory management, and
peripherals such as printers and multimedia devices.

You might choose to use another shell (by changing the shell= entry in the
[boot] section of SYSTEM.INI). However, Setup for most Windows applications
looks for Program Manager and cannot complete installation unless Program
Manager is the current Windows shell. This is because Program Manager
facilitates many services, including the addition of new entries in the system
registration database.

You can also specify an entry for TaskMan.exe= in the [boot] section of
SYSTEM.INI if you want to use a third-party task manager.

For details about the Program Manager initialization file, see the entries for
PROGMANL.INI in Chapter 4, “The Windows Initialization Files.” For details
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Figure 6.2

New Program Object
dialog box

o

about working with any items in Program Manager, see Chapter 3, “Program
Manager,” in the Windows User's Guide.

New in Program Manager in Windows 3.1

In Windows 3.1, Program Manager makes fewer demands on system memory
resources than in earlier Windows versions. This means that you can have more
groups defined without using up memory, and that the window can refresh itself
faster. Other changes in Program Manager in Windows 3.1 include:

e Context-sensitive help is available for all items.

® Menu settings and window positions are saved automatically, unless you
choose otherwise.

®  When you use File Run to launch an application, Windows searches for
executable programs using every listing in the programs= entry of
WIN.INL. If you type a filename in the Command Line box, Windows uses
the registration database and the [extensions] setting in WIN.INI to find the
associated program.

Defining Program Manager Groups

The Main, Applications, Accessories, Games, and Startup groups are created in
Program Manager automatically during Setup. You can move icons from one
group to another by dragging, and you can add to any group by dragging the
icon for a file or application from File Manager to the Program Manager group.
To create a new group in Program Manager, choose New from the File menu
and complete the dialog box. Choose Properties from the File menu to define
the appearance and behavior of any group item.

New Program Object

New
[ O Piogram Group

@
hd
<
]
5
8l

Drag icons into the Startup group for any application or file that you want to
run each time you run Windows. (This means you no longer have to edit the
run= and load= entries in WIN.INI to define the startup applications; these
entries are independent from the Startup group.)

Information about the groups defined in Program Manager appears in the
[groups] section of the PROGMANLINI file.
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Tip If you want to rename the Startup group to customize your desktop, add
a startup=other group name entry to the [settings] section of PROGMAN.INI.

Defining Properties for Program Groups

The Properties command on the Program Manager File menu provides options
for controlling the appearance of icons and the behaviors related to launching
applications from Program Manager. Make a group window active, or select a
group item, then choose Properties to define:

e The icon caption.

e The program and (if you want) the document filename to be launched when
you double-click the icon.

Eﬁ e The working directory for the application. By default, this is the directory
that contains the application.

ﬁ e The shortcut key you want to reserve for switching to the application when
it’s running.

®  Whether you want the application to appear as an icon or in a window
whenever you run it.

e The icon you want to represent the program item.

Any changes you make take effect immediately. The [group] section in
PROGMANL.INI and the related .GRP file are updated to save the changes.

For information about customizing the group items, and controlling other
aspects of how items appear on the desktop, see Chapter 5, “Control Panel,”
in the Windows User’s Guide.

Setting Up Shared Program Manager Groups

:ﬂ Program Manager groups can be shared over the network by making them
available to users as read-only files. A user cannot change the contents of a
shared group. The Move and Delete commands on the File menu in Program
Manager are not available for shared groups. A user can choose the Properties
command to review file properties of items in a shared group, but cannot
change them.

Windows Resource Kit
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Figure 6.3

Program Group
Properties dialog box

To share a Program Manager group, you must mark the group file (*.GRP) as
read-only and place it in a shared network directory. At the workstation, you or
a user can create a group and use the group file from the shared network
directory.

To set up a shared Program Manager group:

1. Create a group file by using Program Manager to create a group and add
program items to it.

2. Copy the group file (.GRP) to a shared network directory and mark it as
read-only.

3. From each workstation, use Program Manager to set up the group. In the
Group File box in the Program Group Properties dialog box, specify the
location and name of the group file in the shared network directory.

Program Group Properties

Description: @ I l 0K
|

Group File:  |C:\WINDOWS\ACCESSOR.GRP

If you don’t want to use Program Manager to set up the group, you can modify
the PROGMAN.INI file for the workstation. In the [groups] section of the
PROGMANL.INI file, add a unique variable plus the name and path of the group
file. For example:

group8=z:\winshare\programs.grp
If you want a shared Program Manager group to be set up when users install
Windows for their workstations, you must create a PROGMAN.INI file that

points to the shared group, and then have that PROGMANL.INI file copied to the
user’s WINDOWS directory during Setup.

For more information, see “Modifying .INF Files for Custom Installations” in
Chapter 2, “The Windows Setup Information Files.”
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Configuring Program Manager for a Network Workgroup

If you are the system administrator for a network, you might want to restrict
user actions for a workgroup that uses Windows on a network. You can add a
[restrictions] sections to PROGMAN.INI to:

e Remove the Run command from Program Manager, by setting NoRun=1.
e Remove the File menu from Program Manager, by setting NoFileMenu=1.
e Not allow workgroup users to exit Windows, by setting NoClose=1.

e  Not allow workgroup users to save settings, by setting NoSaveSettings=1.

o  Not allow workgroup users to create, delete, or rename groups or group-
items, or change properties for items or groups, by setting values for
EditLevel=.

For example, if you want users to have a standard work environment where
they cannot run programs from Windows other than ones you have set up in
Program Manager groups, and you do not want any of their window or icon
positions saved when Windows is restarted, specify the following entries in
PROGMANL.INI:

[restrictions]
NoRun=1
NoSaveSettings=1
EditLevel=4

If you do not want users to be able to exit Windows, specify the following entry
in PROGMANL.INI:

[restrictions]
NoClose=1

If you don’t want users to run any programs from Windows other than ones
that you set up in Program Manager groups, specify the following entries in
PROGMAN.INI;

[restrictions]
NoRun=1
EditLevel=4

Note  Some applications allow users to start other applications, for example
File Manager. So if you do not want users to start other applications, make sure
you do not include them in Program Manager groups.

For more information, see the description of the [restrictions] section in
“PROGMAN.INI: The Program Manager Initialization File” in Chapter 4, “The
Windows Initialization Files.”
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Customizing File Manager

The Windows 3.1 File Manager provides the tools you need to organize files
and directories and to take advantage of drag-and-drop features for creating

compound documents.

For details about working with any items in File Manager, see Chapter 4, “File
Manager,” in the Windows User’s Guide.

New in File Manager for Windows 3.1

Zﬁ The File Manager works more quickly and efficiently in Windows 3.1.
N For example:

o The window updating, drive searching, and background processing
capabilities have been enhanced. Also, you can cancel time-consuming
processes (such as complete searches of a CD-ROM drive).

®  You can view more than one directory tree at a time, and browse the file
system in a single window. Also, more information appears, such as disk
space usage, network share names, and more.

e Context-sensitive help is available for all items.

e Several inconsistent behaviors have been changed, so that File Manager
provides the capabilities you expect and need for file management. For
example, menu settings and window positions are saved automatically,
unless you choose otherwise.

®  You can open and print files by dragging icons in File Manager, and drag
icons to embed and link one file in another, as described in Chapter 13,
“Integrating Your Windows Applications,” in the Windows User’s Guide.

o For networks, the previous network connections are made automatically
when you run Windows, and related menu items appear automatically to
assist you with network activities related to file management.

® You can use long file names on network servers, if the driver for your

network supports this feature.
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Defining File Manager Actions

To use File Manager services or to define the behavior and appearance of
information in the window:

Choose File and Disk menu commands for file, disk, and drive
management activities.

Choose Tree and View menu commands to arrange the appearance of
directories and files in the File Manager windows.

Choose Confirmation from the Options menu to specify whether you want
warning messages to appear when you delete files or perform other actions.

Choose other Options menu commands to define the font, status bar, and
other behaviors for running and quitting File Manager.

Associating Extensions with File Types

If the filename extension for a file is associated with a file type defined in the
registration database, you can:

A X

= :

Open the file by double-clicking its icon in File Manager.
Print the file by dragging its icon to the Print Manager.
Place the file as a group item in any Program Manager group.

Embed the file as a packaged object by dragging its icon to an application
icon or to another document icon.

Many filename extensions are predefined when you install Windows. You can
use the File Manager to add or change the association of a filename extension
with any file type that is defined in the registration database.
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Figure 6.4

Associate dialog box

To associate a filename extension with a file type:

1. In the File Manager window, select the icon for the file you want to
associate with a file type.

2. Choose Associate from the File menu in File Manager.

3. If the extension of the selected file doesn’t appear, type the filename
extension you want in the Files With Extension box.

4. Choose the application in the Associate With list that you want associated
with the extension. If the application name isn’t in the list, type an
executable program filename in the box, or click Browse and select a file
from the list. Then click the OK button.

Files with Extension:

Associate With:

T =N
R der Macro (i der.exe) +
gegix';l[aslion Eatlies (regedit.exe) n Lﬁimhj
ound (SoundRec.exe)
Terminal Settings (terminal. exe -'-

Text File {notepad.exe)

When you change the associated filename extension in the File Manager
Associate dialog box, Windows updates the related entry in the registration
database and updates the list in the [extensions] section of WIN.INI.

Note  If you want to use drag-and-drop in File Manager to create packages,
the server application must have been written for Windows 3.1. Otherwise, you
must use the Object Packager to create the package, as described in Chapter 13,
“Integrating Your Windows Applications,” in the Windows User’s Guide.

More About Memory Management

Gookin, Dan. The Microsoft Guide to Managing Memory with DOS 5.
Microsoft Press, 1991.

“Running Programs in the Upper Memory Area” in Chapter 12 of the
Microsoft MS-DOS User’s Guide and Reference.

Windows Resource Kit






Non-Windows-based
Applications and PIFS







Part

Non-Windows-Based Applications

chapter 7 Setting Up Non-Windows Applications 283
ADOUL APPLICALIONS........c.overreveiereierencrnreissiesssesessisssesessssssssesensssssasassssssssasssaseseses 284
Setting Up PIFs and Program Items . 285
Starting Non-Windows Applications with Windows.................... 288
Running Non-Windows Applications.............ccceeeeveveriereenieneieenenenrscneeecsenesenes 290
Tips for Running Non-Windows Applications ..............ccceceevenuereerevrereennensenenes 294
Chapter 8 PIFs and PIF Editor 299
AbOUL CTeating PIFS..........ccovviierirereeieeeeecnnisreesiseenisssessesessssaststs s sesssssesessseseses 300
About PIF Editor cetsres et sttt b et e b sttt sttt semeae e seene 300
Modifying the Default PIF eetets ettt r et st n s e e s s et saaenenates 305
Creating Multiple PIFs for a Single Application..........cccccecveveeeeerererenercrcnccecs 306

Windows Resource Kit






Chapter

7

Related information

Setting Up Non-Windows Applications

This chapter presents details about how to set up and run non-Windows
applications under Microsoft Windows 3.1. For information about creating
program information files, see Chapter 8, “PIFs and PIF Editor.” For
information about specific problems with running non-Windows applications,
see Chapter 13, “Troubleshooting Windows 3.1.”

® Windows User’s Guide: Chapter 7, “Non-Windows Applications,” and
Chapter 8, “PIF Editor”; see also the background information on creating
program groups and managing files in Chapter 3, “Program Manager,”
and Chapter 4, “File Manager”

®  Windows Resource Kit: “APPS.INF” in Chapter 2, “The Windows Setup
Information Files”; Part 2, “Configuring Windows 3.1”

®  Glossary terms: application, expanded memory, extended memory,
grabber, PIF, virtual memory
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You are likely to encounter two basic types of applications while running
Microsoft Windows 3.1: Windows applications and non-Windows applications.

Windows applications are any applications that are designed to run with
Windows and that do not run without Windows. All Windows applications
follow similar conventions for arrangement of menus, style of dialog boxes, and
keyboard and mouse use. You might encounter these types of Windows
applications:

e Applications designed for Windows 3.1.

e Applications designed for Windows 3.0 or later versions. Windows
applications can take advantage of Windows 3.0 features and interact with
other Windows applications.

e Applications designed for older Windows versions. Applications
designed for Windows 2.x or earlier cannot run under Windows 3.1.
When you attempt to run such an application, Windows displays a message
advising you to get an updated version of that application. Your application
manufacturers will be able to tell you if a Windows 3.x version of their
software is available.

“Non-Windows application” is used in the Windows Resource Kit as a
shorthand term to refer to an application that is designed to run with MS-DOS
but not specifically with Windows. Such applications may not be able to take
full advantage of all Windows features (such as memory management). There
are two basic kinds of non-Windows applications that you might encounter
under Windows 3.1:

e  Application software. Applications such as Lotus 1-2-3 and WordPerfect
can be run under Windows in either standard or 386 enhanced mode.
A program information file (PIF) gives Windows the information it needs
to run a non-Windows application.

e TSRs and other memory-resident software. Memory-resident programs
such as mouse drivers, network software, or pop-up programs like Borland
Sidekick are loaded into memory when you start them and are available
while other applications are running. You can start memory-resident
programs before you start Windows or while Windows is running. Such
non-Windows programs also use a PIF if you run them under Windows.

The next section of this chapter contains details about setting up non-Windows
applications that you want to run under Windows 3.1.
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Setting Up PIFs and Program Items

To run a non-Windows application, Windows uses a program information file
(PIF) to run the application in the most efficient way. Windows needs to refer
to PIF information because non-Windows applications don’t use memory
cooperatively in the ways that Windows applications do, which can lead to
insufficient-memory problems.

A custom PIF contains specific information about running the application
under Windows, including how much memory it needs and how it uses system
components such as the communications ports. If there isn’t a custom PIF for
an application, Windows uses _DEFAULT.PIF.

You can set up a PIF for a non-Windows application in three ways:

e Install a PIF with Windows Setup.
e  Use the PIF that came with your non-Windows application.

e  Use PIF Editor to create a new PIF or to modify _DEFAULT.PIF, the default
program information file. For details, see Chapter 8, “PIFs and PIF
Editor.”

Setting Up a PIF

The Windows Setup program can install PIFs and icons for your non-Windows
applications, either automatically during Windows setup or after Windows is
installed. This is the best method for specifying a PIF, because Windows 3.1
includes data for creating a large variety of PIFs specially for popular non-
Windows applications, as listed at the end of this chapter.

The Setup program gets the information it needs for a PIF by checking a file
called APPS.INF, which is placed in the Windows SYSTEM subdirectory during
installation. APPS.INF contains the recommended settings for many popular
non-Windows applications. For details about the contents of APPS.INF, sce
Chapter 4, “The Windows Initialization Files.”

If the APPS.INF file doesn’t contain information about your application, then
Windows uses the _DEFAULT.PIF file to run the application.

Windows Resource Kit
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To set up a PIF during Windows installation:

1. Run Windows Setup from the command prompt.
2. Inthe Windows Setup dialog box, select the Set Up Applications option.

3. When the Set Up Applications dialog box appears, select the applications
from the box on the left that you want to run under Windows. Then choose
the Add button.

4. 'When you have selected all the applications to be set up, choose the OK
" button.

Windows creates PIFs for the applications you choose, and adds a program-item
icon for each to the Applications group in Program Manager.

To set up a PIF after installing Windows:

1. Run Setup by choosing the Windows Setup icon from the Main group in
Program Manager.

2. From the Options menu in Setup, choose Set Up Applications.

If you don’t want Setup to search your entire hard disk for non-Windows
applications, choose the Ask You To Specify An Application option.

3. Choose the OK button in the Set Up Applications dialog box. Windows
Setup searches for applications and displays a list of those it finds.

4. Select applications from the box on the left that you want to add.
Then choose the Add button, and choose the OK button.

Windows Setup creates a PIF and adds a program-item icon for each
application to the Applications group in Program Manager.

Figure 7.1

Set up APP// cations Setup can either search for applications to set up for use

dialog box with Windows. or ask you to specify an application to set up.
) L Satup will:

To display this dialog, @ {Seaich for applications. |

ChOO‘SG _Set Up O Ask you to specify an application.

Applications from the

Options menu in [ ok ] [ cancel | | Heo |

Windows Setup
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Some application manufacturers provide PIFs for their applications. To find
out if your application has a PIF, contact the manufacturer or search the
application disks for a file with a .PIF filename extension. If a PIF came with
your application, copy the file to the WINDOWS directory on your hard disk.

If there is a PIF for your application available through Windows Setup and
another that came from your application’s manufacturer, use the PIF from the
manufacturer.

Setting Up Icons in Program Manager

Figure 7.2

Program ltem
Properties dialog box

To display this dialog,
choose File Properties
in Program Manager

When you use Setup to add PIFs for non-Windows applications, Setup
automatically adds program-item icons to the Applications group in Program
Manager. If you create or add a PIF for a non-Windows application, you can
also add a program-item icon for the PIF to Program Manager. For more
information about how to set up a program item, see Chapter 3, “Program
Manager,” in the Windows User’s Guide.

To add a PIF to a Program Manager group:

1. InProgram Manager, select the program group where you want to add the
icon for a PIF.

2. Choose New from the File menu. Select Program Item in the dialog box,
and choose the OK button.

3. Type a description for the application in the Description box.

4. Specify the complete path and filename for the PIF in the Command Line
box, including the PIF extension. Then choose the OK button.

Program Item Properties

Descripti |word I 0K i
Command Line: |c:\worD\woRD.PIF Concel
Working Directory:  [C:\MYFILES)|

ShoncutKoy:  [ioms ,
- Dﬁun Minimized ll’.‘hange!cm..l

You can also create a new program item by dragging an application’s .PIF or
EXE file from the File Manager window to the Program Manager window. The
program item appears with the default MS-DOS Box icon. You must use the
Properties command to change this icon.
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To alter the program-item icon for a PIF:

1. Select the PIF’s icon and choose Properties from the File menu in Program
Manager.

2. Choose the Change Icon button in the Properties dialog box.

3. Choose an icon in the Change Icon dialog box. Or choose Browse and
select other file choices.

For example, change the filename to PROGMAN.EXE to display the icons
available in PROGMAN.EXE. (You can use icons from any Windows
application by typing its executable filename in this field.)

-ﬁ Windows 3.1 includes a wide range of icons, displayed through the
MORICONS.DLL.
4. Scroll the view box and select the icon you want, then choose the
OK button.
Figure 7.3 = —
Change Icon dialog box | Eile Name: _
|
To display this dialog, Lunentleom:
click Change Icon in
the Program Item
Properties dialog box

Starting Non-Windows Applications with Windows

You can start a non-Windows application at the command prompt when you
start Windows, or start the application using either Program Manager or File
Manager.

Starting an Application When Starting Windows

To start a non-Windows application when you run Windows, do one of the
following:

Eﬁ e Add an icon for the non-Windows application to the Startup group in

Program Manager. All applications in this group start automatically
with Windows.

Windows Resource Kit
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e  Or add the filename of the application or its PIF to the run= or load=
entries in the [Windows] section of WIN.INI.

e  Or, at the command prompt, type win with a command to run the
application. For example, to start Windows and run Microsoft Word 5.5,
at the command prompt type win word and press ENTER.

At the command prompt, you can use the program’s .EXE command with any
switches, or you can use a .BAT file that changes the environment or runs TSRs
before executing the program command.

After Windows starts, it looks for a .PIF file with the same name as the
executable program,; if none is found, Windows uses _DEFAULT.PIF to run
the non-Windows application.

Starting an Application from the Desktop

If you add an icon for a non-Windows application to a Program Manager
group, you can start a non-Windows application by choosing its icon, just as
you start any application.

The program-item icon can represent an .EXE, .PIF, .COM, or .BAT file that
runs the non-Windows application. To see what the icon represents, select it
and choose Properties from the File menu in Program Manager.

You can also use File Manager to start a non-Windows application in the same
way that you start a Windows application.

Tip If you get an out-of-memory message when you start a non-Windows
application, there are a number of things you can do to offset the problem:
® (Close or minimize any other applications you are running,

e  (lear or save the contents of Clipboard.

e  Sect the Wallpaper option to None for the desktop.

e Ifyou are running Windows in 386 enhanced mode, try running the non-
Windows application in full-screen display instead of in a window, and
don’t allow any applications to run in Background mode. To do this, edit
the application’s PIF to make sure that Full Screen is selected and the
Execution Background box is not checked.
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Running Non-Windows Applications

Windows runs non-Windows applications differently in standard mode and 386
enhanced mode.

Running Applications in Standard Mode

Windows Resource Kit

If you are running Windows in standard mode, a non-Windows application
takes up the entire screen rather than running in a window. You can load more
than one application at a time, but each application will run in full screen, and
no application can process tasks in the background. This type of multitasking is
called “task switching.”

How Standard Mode Works with MS-DOS

When you run Windows in standard mode, it loads most of itself into extended
memory. Then it creates an emulated MS-DOS real-mode environment in
extended memory, using DOSX EXE. Because there can only be one DOSX
environment at a time in standard mode, only one non-Windows application
can run in it at a time.

The other files that support non-Windows applications in standard mode are
the .2GR grabber file for your display adapter and WINOLDAPP.MOD
(WinOldApp).

Application Swap Files and Standard Mode

In standard mode, each time you start a non-Windows application, Windows
creates a temporary application swap file for that application. When you switch
away from the application, Windows moves some or all of that application from
memory to the application swap file. When data is moved from memory to the
swap file, the memory is then available for use by other applications. When you
exit Windows, it deletes any application swap files created during that session.

The amount of hard disk space available determines how many application
swap files Windows can create, and this in turn determines how many non-
Windows applications you can start before running out of memory. For more
information about application swap files, see Chapter 14, “Optimizing
Windows,” in the Windows User’s Guide.
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Running Applications in 386 Enhanced Mode

In 386 enhanced mode, you can run and view more than one non-Windows
application at the same time, because you can run most non-Windows
applications in a window rather than being restricted to full screen as in
standard mode. You can move and size the window, shrink the window to an
icon, and share information with other applications by using the Clipboard.

When a non-Windows application is running under Windows in 386 enhanced
mode, you can use its Options menu for several tasks:

®  Choose Edit to use commands for copying and pasting with the Clipboard.
® Choose Fonts to select a display font for text in the window.

® Choose Settings to specify Multitasking and Display Options for this
session.

e  Choose other standard Option menu commands to maximize and minimize
the window or to switch tasks.

How 386 Enhanced Mode Works with MS-DOS

Each time you run a non-Windows application in 386 enhanced mode,
Windows creates a virtual 8086 machine in which the application runs.

This virtual machine is an emulation of a complete 8086 processor, including
memory, I/O devices, and any TSRs, device drivers, and network software
running when you started Windows.

In 386 enhanced mode, Windows remains in memory and active while running
non-Windows applications. Each non-Windows application is treated as a
multitasking “task” for timeslicing and device contention. Windows uses
preemptive scheduling with non-Windows applications, and uses non-
preemptive scheduling with Windows applications. Windows and all current
Windows applications are treated as a single preemptive task, and you assign
the priority for Windows in the 386 Enhanced dialog box in Control Panel. The
non-Windows applications are each treated as separate tasks, and you assign
their priorities in their PIFs. The percentage of time spent on an application is
its assigned priority divided by the sum of all priorities for Windows and all
non-Windows applications currently running.

The example in the following table shows how timeslicing is allocated between
Windows and non-Windows applications.
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Virtual machine Setting Processor time

Windows in the foreground, with two non-Windows applications running:

System virtual machine 100 50%
MS-DOS VM #1 50 25%
MS-DOS VM#2 50 25%
Total value: 200 100%

‘Windows in the foreground, with four non-Windows applications running:

System virtual machine 100 32%
MS-DOS VM #1 50 17%
MS-DOS VM#2 50 17%
MS-DOS VM #3 50 17%
MS-DOS VM #4 50 17%
Total value: 300 100%

Non-Windows application in foreground,
with Windows and another non-Windows application running in the background:

System virtual machine 50 25%
MS-DOS VM #1 100 50%
MS-DOS VM #2 50 25%
Total value: 200 100%

The files that support non-Windows applications in 386 enhanced mode are the
.3GR grabber file for your display device and WINOA386.MOD (WinOIldApp).

For information about virtual memory in 386 enhanced mode, see Chapter 5,
“Windows 3.1 and Memory Management.” For information about how
Windows handles concurrent requests for devices in 386 enhanced mode, see
Chapter 5, “Control Panel,” in the Windows User’s Guide.

Running Applications in a Window

You can only run non-Windows applications in a window if you run Windows
in 386 enhanced mode. To get non-Windows applications to run in a window in
386 enhanced mode:

o  Set the PIF’s Display Usage option to Windowed (not Full Screen), and set
the Display Options correctly in the Advanced dialog box.

®  Or choose Settings from the Options menu while the application is
running, and specify Windowed for Display Usage. This will work only for
this session.

o  Or press ALT+ENTER while the application is running in full screen. This
will work only for this session.

Windows Resource Kit



Chapter 7 Setting Up Non-Windows Applications 293

However, some non-Windows applications can’t run in a window, because they
perform screen actions that are incompatible with the Windows display
management features. Most of these applications can run successfully in the
Windows environment as long as they run in a full-screen display.

SYSTEM.INI Entries for Non-Windows Applications

Several entries in SYSTEM.INI affect how non-Windows applications run. For
details, see the descriptions of the specific entries in Chapter 4, “The Windows

Initialization Files.”

Section Entries related to non-Windows applications

[Boot] 286grabber= 386grabber=

[Standard] Int28Filter= Stacks=

[NonWindowsApps] CommandEnvSize= NetAsynchSwitching=
DisablePositionSave= ScreenLines=
FontChangeEnable= SwapDisk=
MouseInDosBox=

The [386enh] section contains many entries that control how memory is
allocated for virtual machines, and other memory management issues related

to running non-Windows applications. The following entries will also affect
performance and behavior for non-Windows applications, sometimes overriding
settings in application PIFs.

These entries in [386enh] control video memory and system memory:
AlIEMSLocked=, AlIXMSLocked=, ReserveVideoROM=, and
ReservePageFrame=,

These entries in [386enh] control fonts in windows displaying non-Windows
applications: *WOA.FON= entries, UseROMFont=, and WOAFont=,

These entries in [386enh] control devices: COMxAutoAssign= and
MouseSoftInit=.

These entries in [386enh] control multitasking: WinExclusive= and
WinTimeSlice=.

These entries in [386enh] control screen refreshing and the display of warning
messages:

AutoRestoreScreen= BkGndNotifyAtPFault=  VideoBackgroundMsg=
FileSysChange= WindowUpdateTime=
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Tips for Running Non-Windows Applications

This section contains tips for running non-Windows applications, in response
to frequently asked questions directed to Microsoft product support specialists.

General Tips
Here are some general tips for running non-Windows applications and PIFs:

e Make sure you have properly configured the memory in your system,
following the recommendations in Chapter 6, “Tips for Configuring
Windows 3.1.”

e Ifyou can’t start a non-Windows application, first check to make sure the
application runs under MS-DOS without Windows. If it can’t start or run
under MS-DOS, it won’t run under Windows.

e If the application doesn’t access resources directly, use the _DEFAULT.PIF
settings for the application’s PIF.

e If the application is resource-intensive due to graphics or memory
requirements, make the following settings in the application’s PIF:

Full Screen: Checked
Exclusive: Checked
Display Options/Video Memory: High Graphics
Retain Video Memory: Checked

e Ifyou get a not-enough-memory error while running Windows in 386
enhanced mode, try changing the PIF settings for both the KB Required and
KB Desired to -1. This will allocate all available conventional memory to
your application.

®  Check Flowcharts 5.3, 5.4, and 5.5 for troubleshooting tips if you

Flowchart Series 5 . L . .
Windows Operation experience application execution errors, general protection faults, or other

and Memory Problems serious problems while running a non-Windows application.

Rebooting a Non-Windows Application

ﬁﬁ If you can’t quit or complete other actions while running a non-Windows
application, you can quit by pressing CTRL+ALT+DEL for a local reboot. This has
the same effect as choosing the Settings Terminate command from the Control
menu and, hence, can be risky.

Do not use a local reboot or the Settings Terminate command as a normal way

to quit non-Windows applications. Use local reboot only in one of the
circumstances described below.
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If you press CTRL+ALT+DEL when an application is not responding to Windows
commands to close or when the application is hung, an error message appears
with options for closing the application. These are the four cases:

1. For a hung Windows application, you can press the ESC key to return to
Windows, press ENTER to close the application, or press CTRL+ALT+DEL to
reboot the system.

2. Ifanon-Windows application is hung and you press CTRL+ALT+DEL, you
can then press the ESc key to cancel and return to the application, press
ENTER to quit the application, or press CTRL+ALT+DEL to reboot the system.

3. If a non-Windows application is hung while running in the background
and a Windows application is running in the foreground, you can press
CTRL+ALT+DEL, then press any key to activate the non-Windows application
or press CTRL+ALT+DEL to reboot the system.

If you press a key to activate the hung non-Windows application, the hung
application appears in full screen. If you press CTRL+ALT+DEL again to quit
this application, then you will see the error message described in case #2
above.

4. Ifyou receive a message that the application is not responding to Windows
commands to close (so that you must reboot the system), you can press any
key or press CTRL+ALT+DEL again to reboot the system.

If you press CTRL+ALT+DEL when the current application is active (not hung),
you will get a message warning you that the application is still running and
asking if you want to proceed with rebooting.

Notes on Running Non-Windows Applications

DPMI vs. VCPI for Non-Windows Applications

Windows 3.1 uses the DPMI specification to allow non-Windows applications
to access extended memory on 80286 and 80386 machines.

Some non-Windows programs use the Virtual Control Program Interface
(VCPI) specification to access extended memory on 80386 machines. The
performance of such applications depends on how closely the application
follows the VCPI specification. Most programs that use the VCPI specifica-
tion can run under Windows 3.1.

For more details about DPMI and VCPI, see Chapter 5, “Windows 3.1 and
Memory Management.”
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Mouse Doesn’t Work
t in Non-Windows
Applications
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Running Applications That Require Expanded Memory

If your computer has an 80286 processor, you need an expanded memory board
for applications that use expanded memory. Your CONFIG.SYS file must also
contain a command line for the expanded memory manager that comes with the
board.

If your computer has an 80386 or higher processor, you can use EMM386.EXE
to simulate expanded memory for non-Windows applications when you run
Windows in 386 enhanced mode. In the application’s PIF, you must also specify
the amount of expanded memory the application requires.

For information about using expanded memory to run non-Windows

applications under Windows 3.1, see Chapter 5, “Windows 3.1 and Memory
Management.”

Using a Mouse with Non-Windows Applications

To use a mouse with non-Windows applications, you must have an MS-DOS
mouse driver that is loaded before you run Windows.

If your mouse doesn’t work for non-Windows applications, check CONFIG.SYS
and AUTOEXEC.BAT to be sure the MS-DOS mouse driver is installed properly.

| 'Windows 3.1 has its own mouse driver that must be installed if you want to use
| the mouse with Windows and with Windows applications.

Applications with PIF Data in APPS.INF

The applications listed in the following tables have entries in the [pif] section
of APPS.INF. Windows Setup can use the information about these applications
in [pif] to create custom PIFs for running the applications under Windows 3.1.
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Applications with PIF data in APPS.INF

Access for MS-DOS
ACCPAC BPI
ACCPAC Plus

APPLAUSEII 1.5
Ashton Tate dBase IV
AutoCAD

AutoCAD (Batch File)
Autosketch 3.0

Borland C++
BRIEF 3.1
Close-Up 4.0

Crosstalk-XVI 3.71
DataEase

DataPerfect

DECnet Job Spawner
DisplayWrite 3
DisplayWrite 4
DisplayWrite 5
DisplayWrite Assistant

DM - Directory Maintenance
DrawPerfect

DWDOS286

DWDOS386
DWINFO2
DWINFO3

Extra! for MS-DOS
Flight Simulator 3.0
Flight Simulator 4.0

Formtool

Foxbase+

FoxPro (Max. Cfg.)
FTP Utility
Framework III
Freelance Plus 4.0
FTPSRYV Utility
Generic CADD
Graphwriter

GW BASIC

Harvard GeoGraphics
Harvard Graphics 2.3

Harvard Graphics 3.0
Harvard Project Manager

HotWire
IBM Filing Assistant
IBM Graphics Assistant

IBM Personal Editor

IBM Professional Editor
IBM Writing Assistant 2.0
Insight

Interleaf 5 for MS-DOS
Kid Pix

KnowledgePro (MS-DOS)
Lap-Link Pro

Learning Microsoft Works
Leaming MS-DOS 3.0
Learning MS-DOS Quick Ref
LetterPerfect

Lotus 1-2-3 3.1
Lotus 1-2-3form
Lotus Access System

Lotus Agenda
LotusWorks 1.0

LPQ Utility

LPR Utility

Magellan 2.0
Managing Your Money
Manifest

Microrim R:Base 3.0
Microrim R:Base 5000

Microrim R:Base Clout
Microsoft Adv. Basic
Microsoft Basic

Microsoft Bookshelf
Microsoft C Compiler 5.1/6
Microsoft Chart

Microsoft Fortran Compiler 5.1
Microsoft Game Shop
Microsoft Macro Assembler

Microsoft Mail
Microsoft Mail-Admin
Microsoft Make Utility

Microsoft Multiplan
Microsoft Multiplan
Microsoft Online 1.0

Microsoft Pascal Compiler
Microsoft Project

Harvard Total Project Manager  Microsoft QBasic

Microsoft Quick C
Microsoft Quick Pascal
Microsoft QuickBasic

Microsoft QuickBasic Ext.
Microsoft Spell
Microsoft Word 4.0

Microsoft Word 5.x
Microsoft Works 2.0
MultiMate 4.0

Network Control Program
Norton Utilities 4.5
Norton Utilities 5/6.0

Now!
OPTune
Paradox

Paradox 3.0
Paradox 3.5
PC Paintbrush I'V Plus

PC3270
PCMAIL Utility
PC Tools - FileFind

PC Tools - View
PC Tools Desktop 5.51
PC Tools PCShell 5.5

PFS: Access

PFS: First Choice 3.0
PFS: First Choice 3.1
PFS: First Graphics
PFS: First Publisher
PFS: Plan

PFS: Professional Network
PING Utility
Procomm

Procomm Plus 1.1B
Prodigy
Professional File

Professional Write
Programmer’s WorkBench
Q & A Report Writer
Q-DOS 3

QModem

Quick Verse 2.0

Quicken
Ready!

Reflection 1
Reflection 2
Reflection 4

Reflection 7
Reflection 8
Reflex 2.0

Relay Gold

Remote 2 call
RightWriter
RLOGINVT Utility
RSH Utility

SAS 604

Scheduler
SEDT Editor
Sethost Terminal Emulator

SideKick 1.0
SideKick 2.0
SideKick Plus

SideKick Plus
Smartcom II
Soft Kicker

SPSS/PC+
SuperCalc 4.0

SuperCalc 5.0
Symphony 2.2
TeleMate

TN Utility
Turbo Pascal 6.0
TurboTax

Ventura Publisher
VMAIL Utility
Volkswriter 3.0

WordPerfect
WordPerfect Office
WordStar 2000

WordStar Professional
WPOfTice Calculator
WPOffice Editor

WPOffice File Manager
WPOffice NoteBook
Writer Rabbit

XTree Gold
XyWrite
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More applications are listed in the ambiguous exe sections of APPS.INF. If you
specify the executable filename for any of these applications, Setup will prompt
you to specify which of these applications you want to install. Setup can also
create custom PIFs for these applications.

Applications with ambiguous filenames listed in APPS.INF

Ashton Tate dBase 111
Autosketch 2.0
Brief2.1/3.0

cc:Mail for MS-DOS
Crosstalk Mark 4
Framework II

Freelance Plus 3.0
Harvard Graphics 2.0
Harvard Graphics 2.1

Leaming MS-Word 5.0
Learning MS-Word 5.5
Lotus 1-2-3 23

Microrim R:Base System V
Microsoft Basic Compiler
Microsoft Macro Assembler
Microsoft QuickC w/ QASM
Microsoft Works 1.x

MS Quick Pascal Express
PFS: Professional Plan
PlanPerfect

Procomm Plus

Multimate

Norton Line Printer
OfficeWriter

Quattro Pro 1.0
Quattro Pro 2.0/3.0
Symphony (Access)

PCTools Desktop 6.0
PCTools Desktop 7.0
PCTools PCShell 6.0

Turbo Pascal 5.0
WPOffice Calendar
XcelleNet X/Mail-MS-DOS

OfficeWriter 6.2
Paradox SE
PCSA Mail
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Related information

PIFs and PIF Editor

This chapter presents details related to creating program information files
(PIFs) for non-Windows applications running under Microsoft Windows 3.1.

For information about specific problems related to running non-Windows
applications, see Chapter 13, “Troubleshooting Windows 3.1.”

®  Windows User’s Guide: Chapter 8, “PIF Editor”; see also the background
information on creating program groups in Chapter 3, “Program
Manager”

®  Windows Resource Kit: Chapter 7, “Setting Up Non-Windows
Applications”; Part 2, “Configuring Windows 3.1”

®  Glossary terms: application, expanded memory, extended memory,
LIM 3.2 and 4.0, PIF, virtual memory
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About Creating PIFs

You must use the PIF Editor to create or modify PIFs. This Windows utility
presents dialog boxes in which you can specify options for customizing how
Windows runs an application in either standard mode or 386 enhanced mode.

The PIF Editor includes complete context-sensitive help for all dialog box
options. When you are using PIF Editor, you can find the information you need
to make appropriate choices for each option by pressing F1.

This section provides an overview of the options in PIF Editor in relation to
memory management and other issues, and describes briefly how to use PIF
Editor to modify DEFAULT.PIF and how to create multiple PIFs for a single
application.

For complete descriptions of PIFs and details about using the PIF Editor, see
Chapter 8, “PIF Editor,” in the Windows User’s Guide.

About PIF Editor

This section briefly reviews the options in PIF Editor.

The Operating Mode and Basic Parameters

PIF Editor

Windows Resource Kit

Choose Standard or 386 Enhanced from the Mode menu in PIF Editor to
specify the operating mode for which you’re creating the PIF. Otherwise,

PIF Editor shows the settings for the mode under which Windows is currently
running.

For either Windows operating mode, you might specify:
e The program filename or batch file to be executed, including filename

extension.

® The title you want to appear in the window’s title bar and under the icon
on the desktop. If this field is blank in PIF Editor, the title bar for the
application window will contain the PIF filename with no extension.
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®  Any switches or other command line information. Type ? in the Optional
Parameters box if you want to be prompted for switches each time you run
this application.

e The startup directory. If a different working directory is specified for the
program-item icon in Program Manager, that setting overrides the Start-
Up Directory setting.

For any of these basic parameter fields in PIF Editor, you can specify environ-
ment variables defined in AUTOEXEC.BAT by enclosing the variable between
% signs. For example, %oworddir% might specify the environment variable
for the Microsoft Word 5.x directory as set in AUTOEXEC.BAT. For details
about setting and using environment variables, see your MS-DOS
documentation.

PIF Settings for Standard Mode

For running an application under Windows in standard mode, you can specify
information about these items to control memory use, system resources, and
other behaviors:

e Video memory settings specify memory requirements for the display
adapted. Select Text if the application doesn’t use graphics, because this
setting uses the least memory.

e System memory settings specify the amount of conventional memory
required to run the application. Under the XMS KB Limit option, specify 0
for no extended memory; specify -1 for no limit if the application uses a
large amount of extended memory.

There is no option for expanded memory, because under standard mode,
expanded memory must be allocated through an EMS board and driver on
an 80286 machine or through an expanded memory manager such as
EMM386 on an 80386 machine.

e  Settings for resource sharing (the Directly Modifies options) prevent
applications from using the same serial port simultaneously and prevent
switching between ports. Check the Keyboard option to specify that the
application has exclusive control of the keyboard, so that Windows cannot
switch away from the application. This option also makes more memory
available to the application, because Windows doesn’t need to save the
current state or display settings.

Windows Resource Kit
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Figure 8.1 p— °
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The remaining options set flags and reserve shortcut keys to control how the
application works in switching back to Windows:

® No Screen Exchange prevents copying the screen to the Clipboard with
Print Screen. This is the same as reserving the PRTSC and ALT+PRTSC
keys.

e Prevent Program Switch prevents switching back to Windows to conserve
memory. You have to quit the application to return to Windows. This is the
same as reserving all shortcut keys or selecting any Directly Modifies
option.

e  Close Window On Exit, if unchecked, keeps the window open when you
quit the application until you press a key to return to Windows. This option
displays any available messages when you quit.

o No Save Screen prevents Windows from updating the screen when you
switch back to the application, which saves memory. Use this option only if
the application saves its own screen information.

o Reserved Shortcut Keys saves any checked shortcut keys for use by the
application, instead of carrying out Windows actions. As soon as you
switch back to Windows, the keys once again work for Windows actions.

Windows Resource Kit
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PIF Settings for 386 Enhanced Mode
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Figure 8.2
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