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The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

You nust update several of the Mcrosoft MACH 20 accel erator card files for
the accelerator card to run properly under Mcrosoft Wndows 3.0 standard
node. The updated files can be obtained in Application Note WW340,

"M crosoft MACH 20 Version 1.02 Update." The MACH 20 board is NOT supported
by | ater versions of Wndows.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynmous ftp server)

- Mcrosoft Downl oad Service (MsSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WW0340.exe
to your

THE TEXP™ES N340

M crosoft Product Support Services Application Note (Text File)
WAM340: M CROSOFT MACH 20 VERSI ON 1.02 UPGRADE

Revi sion Date: 12/92
Di sk I ncl uded

The following information applies to Mcrosoft Wndows version 3.0.

| 1 NFORVATI ON PROVI DED | N THI S DOCUVENT AND ANY SOFTWARE THAT MAY
| ACCOVPANY THI S DOCUMENT (collectively referred to as an

| Application Note) IS PROVIDED "AS I'S" W THOUT WARRANTY OF ANY

| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the
| accuracy and the use of this Application Note. This Application
| Note rmay be copied and distributed subject to the foll ow ng

| conditions: 1) Al text nust be copied wi thout nodification and
|

|

|

|

|

|

|

|

all pages must be included; 2) If software is included, all files
on the disk(s) nust be copied without nodification [the M5-DOS® |
utility D SKCOPY is appropriate for this purpose]; 3) Al |
conponents of this Application Note nmust be distributed together; |
and 4) This Application Note may not be distributed for profit. |

|
Copyright 1988-1992 M crosoft Corporation. Al Ri ghts Reserved. |
M crosoft, MsS-DOS, and Flight Sinulator are registered trademarks |
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and Wndows is a trademark of M crosoft Corporation. |
SONY is a registered tradenmark of Sony Corporation. |
| BM and AT are registered trademarks of International Business |
Machi nes Cor porati on.

Toshiba is a registered tradenmark of Kabushi ki Kai sha Toshi ba. |
M tsubishi is a registered tradenmark of Mtsubishi Electric |
Cor por at i on. |

This application note explains howto install and configure the

M crosoft MACH 20 board, providing basic procedures for inserting the
board, setting sw tches, and using the SMARTDrive di sk-caching program
to enhance perfornmance. It also details hardware conpatibility and
paraneter settings.

The MACH 20 version 1.02 update includes the followi ng files:

Fi | enane Descri ption

TEST. EXE Basi ¢ di agnostic program

DI SKPLUS. SYS  Menory-resident copies of Disk Plus ROM BI GS

DI SKPLUS. COM  Menory-resi dent copies of Disk Plus ROM BI GS

I NSTALL. EXE Basi c installation program

M2OCACHE. COM  Menory cachi ng program

M2ODRV. SYS Fl oppy disk driver for high-density floppy disks

M2OEMM SYS Expanded/ ext ended/ hi gh nenory devi ce dri ver

M2OEMM COM Expanded/ ext ended/ hi gh nenory devi ce dri ver

MACH20. SYS Menory cache control program

MACH20. COM Menory cache control program

SMARTDRV. SYS  Di sk cache device driver

READVE. TXT Oiginal readne file (a soft copy of the
information in this docunent)

DOSX. EXE Ms- DOS extenders for Wndows 3.0 (conpatible with
MACH 20)

NOTE: |If your systemhas a hard disk, back it up before installing
a new har dwar e devi ce.

Instructions for Updating to Wndows Version 3.0

1. Install Wndows 3.0.

Repl ace the W ndows-supplied DOSX. EXE file (in the

W ndows\ SYSTEM subdi rectory) with the new DOSX EXE file. The new
DOSX. EXE file will work for all old DOSX. EXE configurations and the
MACH 20.

3. Add the command line for the new MCOEMM SYS file to your
CONFIG SYS file or the conmand line for the new MOEMM COMfile to
your AUTOEXEC. BAT file. Use only one of these command |i nes,
replacing the old command Iine if there is one. Use the /H= X
switch, where x is the nunber of 16K extended nenory pages (64
pages/ MB). See the next section for nore information on this file.

New M2OEMM SYS Fil e

M2OEMM SYS has been updated to support extended nmenory on the

M crosoft MACH 20 board, along with the expanded nenory it has al ways
supported. The new M2OEMM SYS file allows you to partition the nmenory
on the MACH 20 nenory board, allocating sone as extended and the rest
as expanded. Extended nenory is managed by a built-in high-nenory
driver, which is functionally equivalent to the H MEM SYS dri ver

shi pped with W ndows.

Each page of nenory on the MACH 20 board contains 16K, and all nenory
al l ocations nust be in full pages. The M20OEMM SYS driver allocates all
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avai | abl e menory as expanded nmenory unless you instruct it to allocate
ext ended nenory. Do this by including the /H switch on the comand
line, using the syntax

/ h, <#_pages>, <#_handl es>
wher e:

- <# pages> tells how nany MACH 20 16K nmenory pages to set up as
extended nmenory. The driver always allocates at |east 4 pages (the
default and minimumrequired for a high nmenory area [HVA]), and sets
up all MACH 20 nenory as extended if you request nore pages than
exi st.

- <#_handl es> tells how many extended nenory handl es to set up. Wen
this many handl es are used, no nore extended nenory can be

al |l ocated. The nunber can be any nunber between 32 (the default) and
128, inclusive.

I NSTALLI NG MACH 20

Addition to the "Quide to Quick Installation”
on Page 8 of the "M crosoft MACH 20 User's Cuide"

After you insert the 40-pin blanking plug into the enpty 8087 socket
(step 5), nake sure the math coprocessor switch on the system board is
set correctly. This is switch 2 on switch block 1 (SW) of an | BM®

PC or compatible. Set this switch to on if you DO NOT have an 80287
coprocessor; set this switch to off if you DO have an 80287
COprocessor.

Installing the Blanking Plug in the 8087 Socket

You nmust install the blanking plug in the 8087 coprocessor socket on
t he system board, regardl ess of whether you renpved an 8087
coprocessor fromthe socket or have installed an optional 80287
coprocessor on the MACH 20 board.

Connecting the MACH 20 Ri bbon Cabl e
to the System Board of an I BM PC/ XT or Conpati bl e

When you connect the MACH 20 ribbon cabl e connector to the 8088 socket
on an | BM PC/ XT or conpatible, you may have to twist the cable to line
up pin 1 on the ribbon cable connector with pin 1 of the 8088 socket.
It is okay to twist the cable, but be careful not to crease it.

Running the Install Programw th Your Standard System Configuration

When you run the Install programto set up MACH 20, be sure that your
conputer is set up in its standard configuration, with all the usual

software, peripheral devices, and add-in boards installed. Oherw se,
the Install program may not provide you with the proper setup

i nstructions.

SW TCH SETTI NGS FOR MACH 20 JUMPERS

Fast: on for turbo (8 MHz) system board
Slow. on for standard (4.77 MAz) PC system board

287 Junper Bl ock
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L = Local: on to tie 287 to MACH 20 speed
M = Modtherboard: on to tie 287 to system board speed

Cache Junper Bl ock

521R*
* if horizontal = all ow enabling/disabling of
cache; power up with cache on
* if vertical = allow enabling/disabling of

cache; power up with cache off
* if absent = no speed switching; always run fast
R = on to cache BI 0S ROM
52 1 = system nenory si ze

Mouse Junper Bl ock

DP23457
23457 =to connect an InPort® devi ce such
as a nouse; indicates nouse interrupt
| evel (one only)

P=onif MACH 20 has the primary InPort device
(for exanple, an InPort nouse)
D =on to indicate that no InPort device is

connected (for exanple, an InPort nouse) or
that it is disabled

MACH 20 W TH DUAL- SPEED SYSTEM BOARDS

If you have a dual -speed system board with a clock speed faster than
4.77 MHz, do not install an 80287-3 (6 MHz) chip on the MACH 20 board.
Use an 8 MHz 80287-8 chip and set junper block 287 to the "L"

posi tion.

"Hot Key" Control of Dual - Speed System Boards

When using an | BM PC/ XT or conpatible with a dual -speed system board,
do not change the system board speed with a keyboard shortcut ("hot
key").

MACH 20 cache switching nmay conflict with system board speed
switching. (See "MACH 20 Caching" later in this docunment.) If they
conflict, you will not be able to | eave the * junper on the cache
junper block in the vertical position to allow enabling and di sabling
of caching. If your speed-sel ectabl e PC hangs when you boot it up
nmake sure the * junper is not in the vertical position.

MACH 20 DI SK PLUS DRI VE COWPATI BI LI TY

The connector on the Disk Plus controller board is identical to the
connector on an IBMPC Disk Controller card. Therefore, a drive nust
have connectors identical to those of an IBM PC fl oppy disk drive if
you want to use Disk Plus with it.

There are two connectors on a standard IBM floppy disk drive -- a 4-
pi n connector for power and a 34-position edge connector used to
connect the drive to the disk controller

Fl oppy Di sk Drives

A nunber of conpani es manufacture 5.25-inch 1.2-MB drives that have
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cabl e connectors conpatible with standard | BM PC/ XTs. However, a 1.2-
MB drive is half the height of a regular PC or PG XT slot. To nount a
1.2-MB drive in a regular slot, you need a special bracket to fit the
drive in the slot and a blank cover for the enpty half of the slot.
When you buy a 1.2 MB drive, nake sure that the parts necessary to
nmount it in your machine are included and that both connectors are
conpati ble with | BM conpati bl e PC cabl es.

To use a 3.5-inch 1.44-MB drive (2 MB unformatted) with Di sk Plus, you
must have an ANSI, or "nedia sensing," drive with no connection to pin
2 of the logic cable. Media-sensing drives detect the hole in a disk
to determine if it is a 1.44-MB disk. Mdst 3.5-inch drives require a
PC cabl e connector adapter for both the power cable and the | ogic
cabl e because the drive connectors do not match standard | BM PC/ XT
cabl e connectors. A 3.5-inch drive is also half the height of a
regul ar slot and requires the special bracket and bl ank cover
described earlier. In addition, the 3.5-inch drive is not as wide as a
regul ar slot and requires a 5.25-inch adapter kit to make it fit in

pl ace of a 5.25-inch drive. Some manufacturers offer kits containing
the drive and the nmechanical and electrical adapters required to fit a
3.5-inch drive in a 5.25-inch half-height slot. Among these kits are:

| BM P/ N 6450258 3.5-inch 720K fl oppy disk drive

SONY® MP-F63W 31D 3.5-inch 720K drive

SONY MP-F73W 31D 3.5-inch 1.44 MB drive *

Universal Kit for ND 352 floppy disk drive (for the Toshi ba® FDD
4603 3.5-inch 1.44-MB drive) **

* The SONY MP-F73W 31D 3.5-inch 1.44-MB drive is shipped configured
as drive 0. Because all IBMPC, PC XT, and PC/ AT® drives nust be
configured as drive 1, all 5.25-inch drives are shipped configured
as drive 1. Therefore, if you purchase a SONY MP-F73W 31D 3. 5-i nch
drive, you nmust change its drive select switch

The drive select switch is a small, black slider switch with four
settings. It is recessed into the side of the drive toward the
back. If the face plate of the drive is toward you and the printed
circuit board is facing up, the switch is on your left. The drive
is shipped with the switch set to the farthest position away from
the face plate; you nmust nove the switch back one position toward
the face plate. If the switch is in the wong position, the notor
Wi ll turn, but the drive select light will not go on when you try
to obtain a directory listing of the drive.

** |f you place the Toshiba FDD 4603 3.5-inch 1.44-MB drive in
front of you with the printed circuit board facing up, the drive
slot to your left, and the cable connector to your right, you wll
see an 8-pin junper block recessed into the upper-right corner of
the printed circuit board. This block has two junpers, which
shoul d already be in the correct position for Disk Plus. |If you
i magi ne the junper pins nunbered as shown bel ow, you shoul d
connect pins 2 and 3, and pins 7 and 8:

8|

7] Cable

6 Connect or
5

The MACH 20 board supports the Mtsubishi 3.5-inch 1.44-MB disk drive
(rmodel nunmber MF355B). To configure the Mtsubishi drive to be
conpati ble with MACH 20, you nmay need to change two junpers on the
disk drive's circuit board to nmake the drive "nedia sensing." To
change the junpers, you need a nmedium Phillips screwdriver and the

di sk drive installation rmanual

KBase: Windows 3.x Retail Product Page 5 Microsoft TechNet - March 1997



WW0340: Microsoft Windows 3.0 & MACH 20 Accelerator Card
(c) 1992-1995 Microsoft Corporation. All rights reserved.

To configure the Mtsubishi drive to work with MACH 20, follow these
st eps:

1. Discharge any static electricity by sinultaneously touching
both hands to a grounded, bare-netal surface. Any unpainted netal in
the frame of your conmputer is probably grounded.

2. Following the instructions in your disk drive's nanual, renove
the nmounting plate fromthe di sk drive.

3. Renpve the two screws holding the snaller printed circuit board
to the mounting plate of the disk drive. (This is the circuit board
with connectors for the data and power cables.)

4. Locate the junper |abeled "HDSEL" on the main printed circuit
board. The board is shipped fromthe factory with the HO and H pins
connected. Move the plastic junper block so that it connects pins Hi
and SWi nst ead:

HDSEL | | |_| HO H SwW

5. Locate the switch labeled "AB" on the main printed circuit
board. Make sure that it is set to position A (the switch is shipped
fromthe factory set to position A):

| _I |
A B
6. The disk drive is now reconfigured to work with MACH 20 Di sk
Pl us. Reassenble and reinstall the drive.

MRODRV. SYS DEVI CE DRI VER PARAMETERS

The M2ODRV. SYS device driver included on the MACH 20 Utilities disk is
a custoni zed version of DRIVER SYS for MACH 20 Di sk Plus. DRI VER SYS
cones with Ms-DOS versions 3.2 through 3.31 and allows Ms-DOS to
recogni ze nonstandard di sk types.

M2ODRV. SYS works with M5-DOS 3.2 through M5-DOS 3. 31.

NOTE: |If you are using M5-DOS 4.0 or later, the Install program
will not | oad M2ODRV. SYS fromthe CONFI G SYS file; instead, you
will need to use the DRIVER SYS file, which came with your version
of M5-DGCS. Consult your MS-DOS manual for nore information on using
DRI VER. SYS.

The paraneters used by M2ODRV. SYS are expl ai ned bel ow. For nore
i nformati on on these paraneters, refer to your Ms-DOS nmanual (version
3.2 or later).

Drive Type CONFI G SYS Command Li ne

3.5 inch, 720K DEVI CE=EMRODRV. SYS /Di<n> /T:80 /S:9 /H2 /F:2 /C
5.25 inch, 1.2 MB DEVICE=M2ODRV.SYS /D:<n> /T:80 /S:15 /H2 /F:1/C
3.5 inch, 1.44 MB DEVI CE=EM2ODRV.SYS /D:<n> /T:80 /S:18 /H2 /F:.7 /C

The <n> paraneter is either 0 for drive A, or 1 for drive B.

Install adds the lines for D sk Plus non-360K drive conmand |ines to
your CONFIG SYS file for you.

VWhen a 3.5-inch 1.44-MB drive is installed, you can format 720K di sks
init by using the M5-DOS FORMAT command with the /N.9 /T: 80
paranmeters as described in the M5-DOS 3.3 nanual .

NOTE: The DRI VER SYS /F: 7 paraneter for 3.5-inch 1.44-MB drives is
not listed in the M5-DOS 3.2 docunentation. This paraneter is

avai | abl e wi th M2ODRV. SYS, however, even if you are using M- DOS
3. 2.

When you start your conputer, MODRV.SYS is |oaded into nmenory, and
the foll owi ng nessage appears
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Loaded External Disk Driver for Drive <x>

where <x> is the drive letter you nust use when formatting a disk in a
hi gh-density or lowdensity 3.5-inch drive or a high-density 5.25-inch
drive. For exanple, if you have a 3.5-inch 720K drive installed in the
drive B slot and <x> in the nessage above is D:, you format a disk in
drive B by typing the following at the M5-DOS conmand pronpt:

format d:
MACH 20 CACHI NG

The M2OCACHE program all ows you to specify a keyboard shortcut to
enabl e and di sable MACH 20 cachi ng. The M2OCACHE conmand |ine has the
foll owi ng synt ax

n20cache key <xy>

where <x> and <y> are the letters that correspond to the keyboard
shortcut you want to use. The keys you can use and their correspondi ng
letters are:

A=ALT C=CTRL L=LEFT SHHFT R=RIGHT SH FT

There are six key conbinations to enable and disabl e caching: AC, AL,
AR, CL, CR and LR (The order of the two letters doesn't nake any

di fference. For exanple, both AC and CA specify the ALT + CTRL key
conbi nation for sw tching caching on and off.)

Di sabling Caching with Mcrosoft Flight Simulator®

To run Mcrosoft Flight Sinmulator, you nust turn caching off using the
M2OCACHE. COM CACHE OFF paraneter. Be sure to start up your system
using the disk you normally use (rather than the Flight Sinmnulator

di sk), so that MACH20. SYS and M2OCACHE. COM are | oaded i nto nenory.

O herwi se, you will not be able to disable caching if the * junper on
the MACH 20 board is set to boot up with caching enabled. To disable
caching, switch to the drive or directory that contains the MACH 20
software and at the Ms-DOS comand pronpt type:

nm20cache cache off

If you are using the MACH 20 Menory Plus option and you are running

Flight Simulator version 2.14 or earlier, you nust disable or renove
the Iine in your CONFIG SYS file that | oads the Menory Plus expanded
nmenory driver, M2OEMM SYS.

Addi ti onal Paranmeters Avail able for M2OCACHE. COM

The CACHE OFF paraneter described in the table on page 29 of the

"M crosoft MACH 20 User's Cuide" is available in MACH20. SYS. The
default is CACHE ON. There are also additional paranmeters avail able
for MCOCACHE. COM For a description of these paraneters, make sure
M2OCACHE. COM i s | oaded into nenory, switch to the drive or directory
that contains the program and at the M5-DOS command pronpt type:

nR20cache hel p
| NSTALLI NG MEMORY PLUS AND SMARTDRI VE

The Install programon the MACH 20 Menory Plus Installation disk
det ermi nes how nuch nmenory is on any add-in boards in your conputer
and asks you if you want to renove or disable nenory on these boards.

WARNI NG | f you answer "yes," you nust renove or disable the
menory. Qtherwi se Menory Plus will try to backfill over the nenory
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on the add-in boards, which nay danmage data on your hard di sk.
Using Menory Plus with O her Expanded Menory Boards

I f you have anot her expanded nenory board installed, you can use its
menory as conventional nenory (the nmenory bel ow 640K), but you cannot
have t he ot her expanded nmenory board's expanded nenory driver | oaded
at the sanme tine as the Menory Plus expanded nenory driver

(M2OEMM SYS). Before attenpting to use nenory on Menory Plus as
expanded nenory, be sure to renove the line in your CONFIG SYS file
that refers to the other expanded nmenory driver.

Running Flight Simulator with M2OEMM SYS Installed

M crosoft Flight Simulator versions 2.14 and earlier will not run if
M2OEMM SYS is installed. To run Flight Sinulator, you nust renove the
l[ine in your CONFIG SYS file that refers to M2OEWM SYS.

SPEEDI NG UP DI SK ACCESS W TH SMARTDRI VE

The MACH 20 Menory Plus Installation disk includes the SMARTDrive di sk-
caching program for conputers with a hard di sk and expanded or
extended nmenory. You can use SMARTDrive in conjunction with the
expanded nenory on Menory Plus to reduce the anount of time your

conput er spends reading data fromyour hard disk.

SMARTDrive is ideal if you work with many applications and files at
once. It is especially useful when running nultiple applications that
require swapping -- copying applications to and fromthe hard disk to
make roomin nmenory for all applications.

How SMARTDri ve Wbr ks

SMARTDr i ve reduces the amount of tine it takes applications to read
information fromyour hard disk by saving information read from or
witten to your hard disk in expanded nmenory on Menory Plus. Wenever
an application nakes a request to read the information fromyour hard
disk, a relatively tinme-consum ng process, SMARTDrive supplies the
information directly frommenory. SMARTDrive al ways copi es new or

nodi fied information to the hard disk as well as to Menory Pl us
nenory, so there is no danger of |osing information when you turn off
your conputer.

Repl aci ng O her Menory-Di sk or Di sk-Cachi ng Prograns

You shoul d use SMARTDrive as a replacenent for any menory-di sk program
(such as VDI SK) or any di sk-caching program (such as Vcache or
LIGHTNING . If you are already using a nenory-di sk or disk-caching
program you nust nodify your CONFIG SYS file to renove any conmand
lines associated with that program See the docunentation provided
with the program for information about its CONFI G SYS command | i nes.

Setting Up SMARTDri ve

The Install programon the MACH 20 Menory Plus Installation disk can
set up your systemto use SMARTDrive. Install autonatically copies
SMARTDRV. SYS fromthe MACH 20 Menory Plus Installation disk to your
startup disk. If you have at |east 128K of avail abl e expanded nenory
and you choose to run SMARTDrive, Install also adds a SMARTDri ve
comand line to your CONFI G SYS file. If you don't have a CONFI G SYS
file, Install creates one for you.

The SMARTDrive conmmand |ine has the following form
devi ce=<pat h>\smartdrv. sys [<size>] /a
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where <path> is the drive and directory where SMARTDRV. SYS is stored.
The /A switch specifies that you have expanded nenory, and <size> (an
optional paraneter -- do not include the brackets if you specify a
size) is the anount of expanded nenory avail able to SMARTDri ve.

Install determ nes how much nmenory to set aside for SMARTDrive based
on the amount of avail abl e expanded nmenory and whether you plan to run
ot her prograns that use expanded nenory. The program gi ves you two
choices: either set aside all the expanded nenory for SMARTDrive or
set aside half (or 128K, whichever is greater) for SMARTDrive, and

| eave the rest for other prograns that use expanded nenory. At | east
128K of avail abl e expanded nmenory (the default) is required to run
SMARTDx i ve.

Once SMARTDrive is installed, it runs every tinme you start M5 DCS.
Speci fying the Menory Amount Allotted to SMARTDri ve

If you want to specify a different amount of expanded nenory for
SMARTDri ve, you can edit the SMARTDRV. SYS comrand |ine in your
CONFI G SYS file.

WARNING | f you plan to run an application that uses expanded
nmenory, nake sure you specify a size that |eaves enough nmenory for
that application. If you specify nore nmenory than you have

avai |l abl e for SMARTDrive, you nay destroy the contents of your hard
di sk.

To determ ne how much expanded nmenory you have avail abl e, add the anount of
standard nenory in your system and the anount of nmenmory on your MACH 20
Menory Plus board, then subtract 640K (the anount of standard nenory plus
backfill from Menory Plus). If the result is less than 128K, you don't have
enough expanded nmenory to run SMARTDrive. If the result is 128K or nore,
you can sel ect any anmount between 128K and the total to give to SMARTDri ve.
SMARTDrive will round the anobunt up to the next highest val ue divisible by
16.

Usi ng Bot h SMARTDrive and M2OEMM SYS

If M2OEMM SYS is installed and you do not have at |east 64K of

avai |l abl e extended nenory, it is either because you don't have enough
ext ended nenory mapped to segnment FFFE, or because SMARTDRV. SYS has
al ready all ocated that nmenory. You will be warned of this by the

foll owi ng nessage when you start up your conputer:

WARNI NG Hi gh Menory Area Unavail abl e

If you are runni ng Wndows, consult Appendix C, "Speeding Up W ndows
with SMARTDrive," in the "M crosoft Wndows User's Quide". It contains
i nfornmati on on how to reduce the amount of nmenory SMARTDri ve uses.

You can find WNW340. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. mi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile WW340. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW340. EXE

3 Press here to
e b
y copy

[Ili WWO0340.EXE
to your
computer.
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3 Press here to
e b
y copy

[Ili WWO0340.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)

Di al (206) 936-6735 to connect to MSDL
Downl oad W\340. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbhw kbfil e kbappnote
KBSubcat egory: w n30
Addi tional reference words: appnote 3.00 3.00a 3.0 3.0a hh0340

Copyright Mcrosoft Corporation 1996.

WWO0335: Memory Management with Windows 3.0 and 3.1

PSS ID Number: Q66420
Article last modified on 07-29-1996
PSS database name: WIN3X

3.00 3.00a 3.10 3.11
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a, 3.1, 3.11

M crosoft Product Support Services offers an Application Note that

descri bes nenory managenent with M crosoft Wndows. This Application

Not e, "WAD335: Menory Managenent with Wndows," examines the three types of
nmenory that Wndows versions 3.0 and 3.1 can use (conventional, extended,
and expanded) and di scusses how the three nodes of Wndows (real, standard,
and enhanced) operate and use nenory.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynmous ftp server)

- Mcrosoft Downl oad Service (MSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WWO0335.exe
to your
computer.
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3 Press here to
e b
y copy

[Ili WWO0335.exe
to your

THE TEXP™BES W335

M crosoft Product Support Services Application Note (Text File)
WAD335: Menory Managenent with W ndows

Revi si on Date: 4/92
No Di sk | ncl uded

The followi ng information applies to Mcrosoft Wndows version 3.1.

| 1 NFORMVATI ON PROVI DED | N THI S DOCUMENT AND ANY SOFTWARE THAT MAY |
| ACCOVPANY THI S DOCUMENT (collectively referred to as an

| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this Application Note. This Application

| Note rmay be copied and distributed subject to the foll ow ng

| conditions: 1) Al text nust be copied wi thout nodification and

| all pages rnmust be included; 2) If software is included, all files

| on the disk(s) nmust be copied wthout nodification [the M5-DOS® |
| utility DI SKCOPY is appropriate for this purpose]; 3) Al

| components of this Application Note nust be distributed together

| and 4) This Application Note may not be distributed for profit.

|
|
|
|

Copyright 1992 Mcrosoft Corporation. Al R ghts Reserved.
M crosoft, MS-DCS, and the Mcrosoft | ogo are registered
trademarks and Wndows is a tradenmark of M crosoft Corporation

This application note outlines the nenory nanagenent capabilities of
M crosoft Wndows versions 3.0 and 3.1. References that apply to both
versions will refer to Mcrosoft Wndows versions 3.Xx.

M crosoft Wndows versions 3.x provide a protected node graphica
operating environment that runs existing Ms-DOS applications and

all ows Wndows applications to break the 640K barrier. Wndows 3.1
nmenory nmanagenent is sinpler in many ways than that of previous
versions. However, the flexibility of Wndows 3.1 nenory managenent
continues to present a challenge to those who want to understand its
operation in depth. This docunment examines the three types of nenory
that Wndows 3.x can use or provide (conventional, extended, and
expanded) and di scusses how both standard and 386 enhanced nodes of
Wndows 3.1 operate and use nenory.

MEMORY TYPES

Three different kinds of nenmory can be installed in your machi ne:
conventional, extended, and expanded nmenory. In addition, |BM
conpati bl e machi nes contain a 384K upper nenory area (UMVA).

Conventional Menory

Conventional nmenory is the first 640K of nenory in your nachi ne. Ms-
DOS has a linmt of 1024K of addressabl e nenory (conventional mnenory
plus the UMA), and all MsS-DOS applications must run within this
conventional nmenory. Al Wndows 3.x operating nodes share this

KBase: Windows 3.x Retail Product Page 11 Microsoft TechNet - March 1997



WW0335: Memory Management with Windows 3.0 and 3.1
(c) 1992-1995 Microsoft Corporation. All rights reserved.

limtation for running Ms5-DOS applications, but standard and 386
enhanced nodes break the 640K limtation for runni ng Wndows
applications. Wndows 3.x enhanced node can create nultiple virtual Ms-
DOS machi nes (for nore information on virtual Ms-DOS nmachines, see the
section of this application note called "386 Enhanced Mdde and
Conventional Menory."

NOTE: 386 enhanced node Wndows 3.1 also allows Ms-DOS applications
to break the 640K barrier if they are witten to use the Mcrosoft
DOS Protected Mbde Interface (DPM) specification. DPM all ows Ms-
DOS applications to run in protected node under Wndows 3.1, using
up to 16 nmegabytes (MB) of extended nenory directly. Applications
nmust be specifically witten for DPM in order to take advantage of
this feature.

384K Upper Menory Area (UMR)

Bet ween the top of conventional nenory at 640K and the start of
extended nenory at 1024K |ies the 384K UMA. This area does not contain
physi cal menory. Mapped into the 384K UMA are the system BI OS (basic

i nput/out put systen) ROM chi ps and the di splay adapter nenory. Wen
you install other accessory cards, such as network adapters, they nay
al so occupy space within the 384K UMA. It is inportant to remenber
that the 384K UMA is always located in the sane area of the |BM
conpati bl e conputer's address space: from 640K to 1024K (A000 to FFFF
hexadeci mal ). There are no exceptions to this rule.

This means that a standard | BM conpati bl e nachi ne with 640K of
conventional menory installed really has 1 MB of address space. The
system nmenory occupies the first 640K, and the 384K UMA occupies the
area from640K to 1 MB (1024K). This does not nean that the machine
has 1 MB of nenory. A machine with 1 MB of physical nenory has an
address space of 1408K. This consists of the 640K of conventiona
nmenory, the 384K UMA, and the 384K of extended nenory starting at
1024K.

Ext ended Menory

Ext ended nmenory is the sinplest type of add-on nenory to understand.

It is also the type of nenory used by Wndows 3.x running in either
standard or 386 enhanced operating node. Extended nenory is a seanl ess
continuation of the original 1 MB address space on 80286 and 80386
conputers. Extended nenory always starts exactly at 1024K, where the
384K UVA ends. There are no exceptions.

It is not possible for an 8086 or 8088 nmachi ne to have extended
nmenory. This is a hardware linmtation of the 8086/ 8088 processors,
whi ch can handl e only 1024K of total address space (that is, 640K of
system nmenory plus the 384K UMA). This is one reason why Wndows 3.1
cannot run on 8086/ 8088-based nachines, as it requires a m ni num of
256K of extended nenory (or 1024K for enhanced node). The 80286
processor can address 16 MB of total nmenory, and the 80386 processor
can address up to 4 gigabytes (GB).

NOTE: PC manufacturers often refer to extended nmenory as expansi on
menory, which is not to be confused with expanded nenory.

Wndows 3.x and all applications running under Wndows 3.Xx access
extended nmenory through the M crosoft Extended Menory Specification
(XM5) . Rather than accessing extended nenory directly, access is nade
through an XMS driver. The driver supplied by Mcrosoft for this
purpose is called H MEM SYS. O der Ms-DOS applications that check
avai | abl e extended nmenory through interrupt 15, service 88H will not
see any extended nenory with an XMS driver | oaded. Such applications
must be rewitten to use the XM5, instead of interrupt 15, to access
extended nenory.
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Expanded Menory

Versi ons of Wndows prior to 3.0 used nostly expanded nenory. W ndows
3.x does not use expanded nmenory but may be able to provide it to M-
DOS applications. It is inmportant to understand the concept of
expanded nenory if you still run M5-DOS applications that use it.
There are two different kinds of expanded nmenory, differentiated by
their Lotus/Intel/Mcrosoft (LIM Expanded Menory Specification (EVS)
ver si on nunbers.

LI M 3.2 Expanded Menory

We di scussed earlier how PC/ XT machi nes with 8086/8088 processors can
address only 1024K of nenory, of which only 640K can be used as RAM
for M5-DOS and MS-DOS applications. You can't add nore than 640K of
conventional menory to the system but you can provide nore than 640K
t hrough a techni que call ed bank sw tching. Expanded nmenory uses an
enpty area in the 384K UVA of the machine to provide this
functionality.

To use an expanded nenory card, you rnust |oad a device driver to |et
the card know how to communicate with the PC. This device driver is
cal l ed an expanded nenory nmanager (EMM). A LIM 3.2 EMM establishes a
64K page frame within the 384K UMA to perform EVMS bank sw tching. The
64K page frame consists of four contiguous 16K pages. LIM 3.2 expanded
menory won't work without a 64K conti guous page frane.

The page frame is the area where the EMM nmaps i nformation into and out
of the RAM of the expanded nenory card. Information is not physically
copied fromthe EMS card to the RAM of the conputer; the device driver
sinmply makes the page frane point to the data on the expanded nenory
card. The data then appears in the page frane, and your application
can access it.

LI M 4.0 Expanded Menory

LIM 3.2 expanded nmenory is fine for storing data such as spreadsheets
i n expanded nenory; however, because the LIM 3.2 specification does
not allow prograns to run in expanded nmenory, it is not useful for

mul titasking.

There are two of nmmjor differences between LIM3.2 and 4.0. First,
with LIM4.0 you can have many nore than four 16K pages. LIM4.0
supports up to 64 pages, which are enough to bank 1 MB of nenory at
once. Second, the page frane itself no | onger nust be four contiguous
16K pages. In fact, you need no page franme at all. Whichever EM5
version you are dealing with, the basic operating principle of bank
switching is still at work.

Al'though LIM4.0 is a standard that offers many advantages over LIM
3.2, few applications have yet been witten to take advantage of LIM
4.0

Backfilling

Wth LIM4.0 s linmt of 64 16K pages, you have enough pages to bank
switch the entire conventional address range of the processor

However, there nust be no active ROM or RAM of any sort where you put
an expanded nenory page. Thus, you can't nap EMS pages on top of
anything that is already occupyi ng address space in your machi ne (such
as | oaded MsS-DOS or video/system ROM. On the 80286 processor, you
shoul d di sabl e as rmuch not herboard nenory as possible (down to 256K)
and | et the expanded nmenory card supply that menory. This process is
call ed backfilling. This doesn't nean that your conputer wll have
only 256K--your prograns still see a 640K nachi ne. But because the
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expanded nenory card is now supplying the menory, it can bank switch
the nmenory. This capability is called "large page frane" EM5, and it
all ows progranms to run executabl e code in expanded nenory, a maj or

i mprovenent over LIM 3.2.

The 80386 processor has a built-in ability to readdress any page of
menory to any other l|ocation. This nmeans you don't have to backfill on
an 80386 to get large page frane LIM4.0 functionality, nor do you
need an expanded nmenory board. It's easy to convert your 80386 s

ext ended nenory to expanded nenory with an 80386 EMM such as

M crosoft's EMVB86. EXE

If you're using an expanded nenory board on an 80386 machi ne, read
your manual carefully before you backfill. Not all menory boards have
the regi ster support to supply nore than four 16K pages (LIM 3.2).
Though a nenory driver may conformto the LIM4.0 specification, that
does not nean the hardware can provide nore than four pages. Al so,
because Wndows 3.1 supports extended nmenory directly, backfilling
expanded nenory will not give you any advantages, and the nenory on
the not herboard is often faster than nenory on an expanded mnenory
boar d.

LI Mul at or s

Sone progranms, known as LI Mil ators, emul ate expanded nenory on 8088-
and 80286- based machi nes using hard di sk space and/ or extended nenory.
These progranms are not rmuch of an advantage, because although they
supply expanded nenory, they are not hardware. They nust |ocate a 64K
EMS page frane in conventional nenory and al so take up space for the
driver itself. LIMulators generally take close to 80K of conventiona
menory to run. Because conventional nenory is the npbst precious nmenory
on your machine, we do not reconmmend these types of programs. They are
al so typically extrenely slow

On 80386 machines, it is possible to use a 386 expanded nmenory nanager
(such as EMVB86 or Quarterdeck's QEMM to enul ate expanded nenory.
These LI Miul ators use the XV5 rather than interrupt 15 nenory to
ermul at e expanded nenory and are much nore efficient than other types
of LI Ml ators.

Expanded Menory Difficulties

LI M 3.2 expanded nenory requires a page frame to work, and the page
frame is located within the 384K UVA of your nachine. Unfortunately,
your EMMis not the only conpetitor for that nmenory space. Add-on
boards, such as network cards; 3270 emnul ati on cards; RLL, SCSI, and
ESDI disk controllers; and even high-resol ution video cards, can
contend for this address space. Several potential difficulties can
arise due to this contention:

1. LACK OF SPACE. The major problemis sinply finding at |east 64K of
conti guous free space in which to |ocate the LIM 3.2 page frane.
LIM4.0 does not require a 64K page frane but is al nobst usel ess
without it, as very few applications have been witten to take
advantage of the LIM 4.0 specification. Frequently, the address
areas of various adapter cards need to be shuffled to open a
conti guous 64K page frane. Conplicating this process are boards
such as the | BM 3270, which have nonnmovabl e addresses in nost
machi nes.

2. MAPPI NG CONFLI CTS. Mpst 386 EMVB (such as EMM386. EXE and W ndows
3.1 386 enhanced node) use a search algorithmto find unused nenory
addresses between C000 and DFFF | ocated in the 384K UVA to use as
page frames. Sone cards (adapters) do not reserve their address
space until you access the card, so the nenory manager can
i nadvertently map EMS pages on top of an address the card wll
request. This is often true of Token R ng network adapters and can
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cause hanging and internittent operation

In case of problens, the first thing to do is disabl e expanded nenory.
This procedure will deterni ne whether a page conflict is causing your
difficulty. If the probl em goes away without expanded nenory, the
nmenory manager nust be told to exclude the address the adapter is
occupyi ng from consi deration as a page | ocation. Consult your menory
manager s docunentation for information on how to exclude an address
range. The adapter nay al so have to be noved; you do this in different
ways with different nmenory nanagers.

W NDOWS 3. X MODES AND MEMORY USAGE: HOW EACH MODE WORKS

Thi s section exam nes how standard and 386 enhanced nmode W ndows 3. X
use the different types of nmenory we have di scussed (conventiona
nmenory, the 384K UMA, extended nenory, and expanded nenory).

NOTE: Real node is not available in Wndows 3.1. Real node for

W ndows 3.0 was supplied mainly for conpatibility with ol der W ndows
2.x applications. Mst, if not all, of these ol der applications have
now been updated to work properly with Wndows 3.x. Val uable

devel opnent tine was saved in not naintaining this outdated node,
time that was then spent inproving the two renai ni ng Wndows nodes.

STANDARD MODE W NDOWS 3. 1: BREAKI NG THE 640K BARRI ER ON 286 MACHI NES

St andard Mbde and Conventional Menory

When standard node Wndows 3.1 is started, it adds the anpbunt of free
conventional and extended nmenory and | ooks at the total anmount as one
conti guous bl ock of menory. Conventional nmenory has no special neaning
under standard node, except when running MsS-DOS applications. Wile
standard node W ndows 3.1 has Ms-DOS application sup-port, the M- DOS
application(s) nmust run within conventional nenory.

Standard Mbde and the 384K Upper Menory Area (UMA)

In standard node, Wndows 3.x does not directly access the 384K UMVA
Still, if a physical expanded nenory board is present (or if a 386
nmenory nmanager is providing expanded nmenory under Wndows 3.1), the
EMM wi Il use areas of the 384K UMA in order to provide a LIM 3.2 page
franme. If you suspect a 384K UMA conflict is causing a problem
tenporarily renove the external EMM for testing.

Standard Mbde and Expanded Menory

St andard node Wndows 3.1 does not use expanded nenory. N5 DOS
applications running under standard node can access expanded nenory
only if a physical expanded nenory board, along with the appropriate
nmenory nmanager, is present in the machi ne. Conpatible 386 EMVs such as
EMVB86. EXE can be | oaded to provi de expanded nmenory outsi de W ndows.
However, 386 EMVB cannot be used to provide expanded nenory to MsS-DOS
applications running in standard node Wndows. |f possible, the 386
EMM wi || be disabled when standard node | oads. For nore information on
usi ng expanded nenory with standard node see the "Expanded Menory for
Ms- DOS Applications" section of this application note.

St andard Mbde and Ext ended Menory

W ndows 3.x standard node can access extended nmenory directly. It adds
free conventional nmenory and free extended nenory. It then provides
the total as nmenory for Wndows applications to use (ninus the nenory
requi red by standard node Wndows itself). Standard node accesses
extended nmenory through the XMS driver H MEM SYS. Ms-DOS applications
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t hat use extended nmenory can also be run from standard node W ndows.
386 ENHANCED MODE W NDOWS 3. X: ENTERI NG THE WORLD OF VI RTUAL MEMORY

386 Enhanced Mbde and Conventional Menory

W ndows 386 enhanced node deals with conventional menory in nuch the
same way that standard node does. When 386 enhanced node W ndows 3.1
is started, it adds the amount of free conventional and extended
menory; in addition, Wndows 3.1 can use hard di sk space as virtua
nmenory (the "swap" file) and | ook at the total ampbunt as one

conti guous bl ock of menory. Conventional nmenory has no special neaning
under 386 enhanced node, except when running MsS-DOS applications. In
386 enhanced node, Ms-DOS applications run by creating virtual M- DOS
machi nes with up to 640K of free nenory.

Each virtual MsS-DOS machine inherits the environment that was present
bef ore Wndows 386 enhanced node was started. This neans that every
driver and term nate-and-stay-resident (TSR) program | oaded before you
run Wndows, as well as the environment, is present and consumes
menory in every subsequent virtual M- DOS machi ne. The net nenory
avail able within virtual MS-DOS machi nes under 386 enhanced node is
slightly Iess than the free nmenory at the Ms-DOS pronpt before you
start Wndows, due to the overhead of creating and managing a virtua
nmachi ne.

386 Enhanced Mode and the 384K Upper Menory Area (UMA)

W ndows versions prior to 3.0 used the 384K UMA only to place the
expanded nenory page frame, and then to a maxi num of only four 16K
pages. Wndows 386 enhanced node uses the 384K UVA for two purposes:

1. To place Ms-DOS protected node application progranmng interface
(APlI') translation buffers.

2. To place the LIM 3.2 expanded nenory page franme (if required). As
noted earlier, there may be adapters, such as network cards, trying
to use the 384K UMA as well. Frequently, all the free pages in this
area are used by 386 enhanced node.

APl Translation Buffers in the 384K Upper Menory Area (UMA)

Al t hough Wndows 3.1 386 enhanced node breaks the 640K barrier for

W ndows applications, it still runs on top of M5-DOS. The copy of Ms-
DOS upon whi ch Wndows is running can execute and access data only

wi thin conventional nmenory. The sane restriction applies to network
software or other drivers |oaded before 386 enhanced node W ndows. 386
enhanced node allocates buffers in the 384K UVA to transl ate Ms-DOS
and network APl calls fromprotected node to real node. Since the 384K
UVA is within the first negabyte of address space, it can be accessed
by M5-DOS in real node. The translation buffers are used as a w ndow

t hrough whi ch applications running in protected node can pass
information to and from M5-DOS and the network drivers.

I deally, there would be enough free space in the 384K UMA to pl ace
both the translation buffers and the expanded nenory page frame. Yet
on many configurations there isn t enough room and on those systens
you have to nake a choice. Either the expanded nenory page frame can
be elimnated, or the translation buffers can be allocated in
conventional menory instead of in the 384K UMA. |If the translation
buffers are allocated in conventional nenory, they take up space in
every virtual machine that you create from Wndows, and you will have
| ess space in which to run M5-DOS applications. The translation
buffers can be allocated either in the 384K UMA or in conventiona
nmenory, but never half and half.
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Fortunately, Wndows 386 enhanced node provi des a nethod for
speci fying your preference. To do this, place the followi ng setting in
t he [ 386enh] section of the SYSTEMIN file

Reser vePageFr anme=Bool ean

| f ReservePageFranme=true (the default), 386 enhanced node W ndows

al l ocates the page frane first and the translation buffers second.
This nakes it likely that the translation buffers will be forced into
conventional nmenory, but allows you to use expanded nenory in N5 DOS
applications. If ReservePageFrane=fal se, the translation buffers are
allocated first and the page frame second if there is still room

The ReservePageFranme=fal se provides the nost free nenory within
virtual nachi nes, although sone MsS-DOS applications may not be able to
use expanded nenory. Renenber, however, that Wndows applications do
not need expanded nenory to function; only Ms-DOS applications that
can use expanded nenory will be affected.

NOTE: |If you are using the EMVB86. EXE driver, translation buffers
are always placed in conventional nenory.

Page Franme Pl acenment in the 384K Upper Menory Area (UMA)

As noted in the expanded nenory discussion earlier in this application
not e, expanded nenory support requires a page frane located in the
384K UVA. Wth LIM4.0 expanded nmenory, it is not necessary to have a
64K conti guous page frane in this area. In fact, it's not necessary to
have a page frane at all in LIM4.0. Still, if you want to use
expanded nenory in your MsS-DOS applications, you nmust have a 64K

conti guous page frame (conposed of four contiguous 16K pages in the
384K UMA) because nost applications are witten to take advantage of
LI M 3.2 expanded mnenory.

On a typical IBMconpatible nachine there are only 12 free 16K pages
in the 384K UMA, and on sone nachines (such as IBM PS/2s) there are
only 8. Four contiguous pages are required for expanded nenory support
in M5-DOS applications, |eaving only eight other free pages. O her
items such as network adapters and many hard di sk controllers, also
need to occupy pages in the 384K UMA. Frequently, the conbi nation of
installed adapters can break up the free area in the 384K UMA so there
is no 64K contiguous area in which to place the page frame. In this
case, you will not see any free expanded nenory in your N5 DOS
applications.

If you experience this problem you may need to rearrange your adapter
nmenory | ocations to get expanded nenory support for N5 DOS
applications. This is easiest to do on machines using the Mcro
Channel Architecture (MCA) or Extended Industry Standard Architecture
(ElI SA) bus standards. IBM PS/ 2 nodels 50 and above are equi pped with
the MCA bus. PS/2 nachines allow you to change adapter nenory

| ocations sinply by restarting with the PS/2 Reference D sk and
choosi ng Change Configuration. A simlar procedure is available on
nost El SA bus machi nes, such as the COVWPAQ SYSTEMPRO and the HP Vectra
486. Normal Industry Standard Architecture (ISA) bus nachi nes such as
the 1 BM PC/ AT and COVMPAQ 386 may require you to open the case and flip
DI P switches or nove junpers on the cards to change nenory addresses;
check your hardware manual for nore informati on on changi ng nmenory
addr esses.

You can entirely disable expanded nenory support under W ndows 386
enhanced node by addi ng the NoEMVDriver=yes setting to the [386enh]
section of the SYSTEMIN file

Control Iing 386 Enhanced Mbde 384K Upper Menory Area (UVA) Mappi ng

In versions of Wndows prior to 3.0, the WN.IN file settings
EMVExcl ude= and EMM ncl ude= were used to control expanded nmenory page
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frame placement. These settings are used under W ndows 386 enhanced
node to control not only the expanded nenory page franme but al so the
APl translation buffer mapping. Under Wndows 3.Xx these settings begin
with the letters "EMM' only for conpatibility reasons; they no |onger
apply only to expanded nenory. The EMWPageFranme= setting, however,
still applies only to the expanded nmenory page frame. In Wndows 3.X
these three settings have been noved fromthe WN.IN file to the

[ 386enh] section of the SYSTEMIN file. Earlier versions of Wndows
(2.x) do not use the EO00- EFFF range of the 384K UMA unl ess
specifically instructed to do so. Wndows 386 enhanced node will use
this segnment unless the machine identifies itself as a PS/ 2.

To explicitly exclude an area of the 384K UMA from mappi ng by W ndows
386 enhanced node, use the EMVExcl ude= setting. The EMVEXcl ude=
setting accepts a four-digit hexadeci mal nmenory range, such as

EMVExcl ude=EOQO- EFFF. Since there is no standard for hardware

i mpl enent ati on of the EO0O-EFFF area, it is frequently necessary to
exclude this range in order for 386 enhanced node to function

properly. Mst adapter cards are automatically detected and excl uded
by W ndows 386 enhanced node. |f you suspect a problemw th a 384K UVA
nmenory conflict, use the EMVExcl ude= setting.

NOTE: |If you suspect that your nachine has nultiple adapter napping
conflicts, it may be useful to exclude the entire UVMA (AOOO- EFFF)
for testing purposes.

There are very few uses for the EMM ncl ude= setting. Normally W ndows
3.1 386 enhanced node autonmatically uses all free pages in the 384K
UMA. Likew se, there are few uses for the EMWageFrane= setting
because it controls only the expanded nenory page frame and not the
transl ation buffers.

386 Enhanced Mbdde and Expanded Menory

W ndows 386 enhanced node does not use expanded nenory itself. It can,
however, create expanded nmenory for use by MsS-DOS applications witten
to use expanded nenory, such as Lotus 1-2-3 versions 2.x. Expanded
nmenory required by an Ms-DOS application can be specified in the
application s programinformation file (PIF). It is no |onger
necessary for Wndows applications to use expanded nenory because they
can now access extended nmenory directly. Thus, the nmain issues for
expanded nenory under Wndows 3.1 are page frane conflicts, as

di scussed above.

W ndows 386 enhanced node provides |arge page frame LIM 4.0 expanded
menory in all virtual MS-DOS machines. Although this feature is not
currently useful for nost MsS-DOS applications that use expanded nenory-
-they use only the LIM3.2 64K page franme itself, not the additiona
bankabl e pages in conventional nenory that |arge page frame LIM4.0
supplies--it may be useful in the future.

A conpati bl e external 386 nenory manager such as EMVB86. EXE can be

| oaded to provide expanded nenory for Ms-DOS applications running
out si de Wndows 386 enhanced node. Such a nenory manager is not needed
for expanded nmenory to be available inside Wndows 3.x, and is
actually turned off when W ndows 386 enhanced node is run. See the
"Expanded Menory for MS-DOS Applications" section of this application
note for nore information

386 Enhanced Mbdde and Ext ended Menory

Li ke standard node, W ndows 386 enhanced node can directly access
extended nmenory. It adds free conventional nenory and free extended
menory plus virtual hard drive nenory (the "swap" file). It then
provides the total as nmenory for Wndows applications to use (m nus
the nmenory required by 386 enhanced node Wndows itself). M5 DOS
applications that use extended nmenory can al so access extended nmenory
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in virtual machi nes under 386 enhanced nbde W ndows. The extended
nmenory supplied to Ms-DOS applications by Wndows 3.1 386 enhanced
node can be virtuali zed.

Runni ng Protected Mdde Ms-DOS Applications

W ndows 386 enhanced node allows MsS-DOS applications to run in
protected node if they are witten to use the DPM specification

W ndows 386 enhanced node uses the XM5 driver to load itself and its
drivers into extended nenory before starting up. This is why 386
enhanced node requires the presence of H MEM SYS or another conpatible
XMB devi ce driver.

386 Enhanced Mbde and Virtual Menory:
A Virtual Menory Conceptual Analysis

Virtual menory allows you to simultaneously run nore prograns than the
anmount of physical nenory installed on your conputer would normally
allow Virtual nenory has been w dely used for years in the world of
mai nf rane conputers. Wndows 386 enhanced node offers virtual nenory
to the PC conpatible world by using the special denmand pagi ng
capabilities of the Intel 80386 processor

Al'l Wndows prograns can take advantage of virtual menory in W ndows
386 enhanced node. When you start W ndows 386 enhanced node, choose
About Program Manager fromthe Help menu. You will see that nuch nore
nmenory is available than is installed on your machi ne. W ndows
applications can use this extra nmenory w thout being witten specially
for it because Wndows applications are device i ndependent; they |et

W ndows handl e the nenory managenent and sinply ask Wndows for nenory
all ocations. Wth virtual nenory, Wndows applications keep asking for
nore menory, which Wndows 386 enhanced node is now able to deliver.

I f you have | ess physical nmenory and are forced to rely on virtua
nmenory, the application runs nore slowy; if you have nore physica
menory, it runs nore quickly--in either case, it is alnost always able
to run.

VWhile a programis running in virtual menory, at any given nonent sone
parts of its code and data are in physical nmenory while the rest of
the programis swapped to the hard disk. Wien a reference is nmade to a
nmenory address, if the information is in physical nmenory, the
information is used without programinterrupti on. However, if the
desired information is not in physical nenory, a page fault occurs,
and the Wndows 386 enhanced node virtual nenmory manager (VMM takes
control

The required code or data is pulled into physical nenory fromthe hard
di sk, and if necessary, sonme other information is swapped out. Pages
are swapped out on a least recently used (LRU) basis. The pages that
have not been accessed for the longest tine are the first to be
swapped out. Al this swapping is invisible to the user, who sees only
alittle hard disk activity.

W ndows 386 enhanced node virtual menory brings pages of data into
physi cal menory when they are referenced: this is called a demand-
paged system This system does not attenpt to predict which pages wll
be required in the future. The 386 enhanced node virtual mnenory
subsystemis inplenmented by the Wndows 3.x VWM and the page swap
device. The VMM nai ntains the virtual nenory page table; it lists

whi ch pages are currently in physical menory and which are swapped to
di sk. Because W ndows 386 enhanced node is a nultitasking environment,
the VMM page table also contains a |ist of which nmenory pages bel ong
to which process. Wien the VMM needs a page that is not currently in
physical menory, it calls the page swap device. The page swap device
al l ocates and deal | ocates virtual nmenory and maps pages into and out
of physical nenory.
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Sone virtual menory systens rely on program segnentation to do their
wor k. W ndows applications are segnented; however, virtual menory
under Wndows 386 enhanced node is not related to the segnmentation of
W ndows applications. Al nenory, virtual and physical, is divided
into 4K pages, and the systemis nmanaged on this basis. Page mapping
starts at zero K and works up. Two ki nds of pages can be all ocated:
physi cal pages and virtual pages. The nunber of physical pages is
sinmply the amount of physical nmenory in the machi ne divided by 4K In
contrast, nmenory allocated to an application is nade up of virtua
pages. At any given time, a virtual page can be in physical nenory or
swapped to the hard disk.

As nmentioned earlier, Wndows 386 enhanced node virtual nenory
managenment uses the LRU page-replacenent al gorithm The virtual page
table contains flags for each page that indicate whether the page has
been "accessed" and if the page is "dirty." Accessed neans that a
process nmade a reference to the page after it was originally |oaded.
Dirty nmeans that a wite was nmade to the page after it was | oaded.
Because a nenory wite qualifies as an access, the dirty attribute

i mplies the accessed attribute.

To illustrate, assume W ndows 386 enhanced node is out of physica
nmenory space. A process requests additional nenmory. Wndows has to
deci de which pages currently in physical nenory it should swap to disk
to fulfill the request. This decision is a three-step process:

1. The VMM scans the page table, |ooking for pages that have neither
an accessed nor a dirty attribute. During the scanning process, the
VMM cl ears the accessed attribute fromall the pages.

2. If the VMM can find enough pages neeting the not accessed/not dirty
requirenent, it fulfills the request. It swaps the pages to disk
and gives the resulting free nmenory to the process.

3. If the VMMcan't find enough pages the first tinme through, it
repeats the scan. However, this tine through, none of the pages has
an accessed attribute, because it was cleared by the first scan
Theoretically, therefore, nore pages will neet the requirenents,
and the request can be fulfilled. If the required pages are stil
not found by the second scan, Wndows then swaps out the pages
regardl ess of their attributes.

The benefit of Wndows 386 enhanced node virtual menory support is the
ability to run nore prograns than can be supported by actual physica
nmenory. The drawbacks are the disk space requirenent for the virtua
menory swap file and a decrease in overall execution speed when
swapping is required. However, it's better to be able to run a program
slowy in a virtual nmenory systemthan not to be able to run it at

all.

Virtual Menory Paging File Options and Controls

W ndows 386 enhanced nbde can use one of two types of virtual menory
paging files, or swap files: tenporary or permanent. Only one type of
swap file can be used at a tinme when running Wndows 3.1. Do not
attenpt to create a swap file on a RAMdi sk; this is a self-defeating
pursuit--you woul d be sacrificing physical menory to provide a place
to create virtual nmenory to replace the physical nmenory you have used
to create the RAM di sk. Wndows 3.0 in 386 enhanced node requires a

m ni mum of approximately 1.5 MB of hard di sk space free on the pagi ng
drive to provide virtual nenory support with a tenporary swap file.
Wth Wndows 3.1, that nunber is down to 512K

A tenporary swap file is sinply a normal M5-DCS file created on the
hard di sk that can shrink and grow in size as necessary. The tenporary
swap file is called WN386.SWP, and it is created autonmatically when
Wndows 3.x is started. The swap file does not have a hidden or system
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attribute and can be deleted, if necessary, any tinme you are not
runni ng Wndows, although it is normally deleted automatically when
you exit Wndows 386 enhanced node.

Tenporary swap file | ocation and size can be adjusted by inserting
paraneters in the [386enh] section of the SYSTEMIN file. In Wndows
3.0, the tenmporary swap file is always created in your Wndows 3.0
directory unless you set the PagingDrive= setting. |If the PagingDrive=
setting is set (for exanple, PagingDrive=D:), the swap file will be
created in the root directory of the specified drive. There is no way
to specify a subdirectory for the tenporary swap file location in
Wndows 3.0. In Wndows 3.1, the drive and subdirectory of the
tenmporary swap file may be specified with the Pagi ngFil e= setting.
Tenporary swap file size is controlled by the MaxPagi ngFil eSi ze=
setting. The size of the tenporary swap file can also be linmted in a
different way by the use of the M nUserDi skSpace= setting, which tells
386 enhanced node to | eave the specified anpbunt of disk space in

kil obytes free when creating a tenporary swap file.

A permanent swap file occupies a contiguous section of your hard disk.
Using a pernmanent swap file inproves the speed of the Wndows 3.Xx
virtual nenory system because there are fewer processor node
transitions and the swap file's access requires | ess overhead than a
normal MsS-DOS file. The permanent swap file is a hidden file called
386SPART. PAR, which also has a systemattribute; the file is always
placed in the root directory of the specified drive. Since the

per manent swap file nust be contiguous, you can't create one |arger
than the I argest contiguous free segnment of your hard disk.

Permanent swap files are created and del eted by runni ng SWAPFI LE. EXE
in Wndows 3.0 real node, or fromthe Wndows 3.1 Control Panel by
choosi ng the 386 Enhanced icon and then choosing the Virtual Menory
button. A SYSTEMIN file setting is not used to point to the |ocation
of the permanent swap file. Instead, when the permanent swap file is
created, Wndows creates a file called SPART. PAR in your Wndows 3.X
directory. Wndows 386 enhanced node reads the SPART.PAR file to find
out where the pernmanent swap file is and how large it is. SPART.PAR is
marked read-only to keep you fromaccidentally deleting it. If you

del et e SPART. PAR, Wndows will not know about the permanent swap file
and won't be able to nmake use of it. Because SWAPFI LE. EXE and t he
Virtual Menory utility both read SPART. PAR they cannot be used to

del ete the permanent swap file if SPART. PAR is del eted.

If Control Panel (or SWAPFILE. EXE with Wndows 3.0) says that the
maxi mum swap file size it can create is smaller than your free disk
space, your hard disk is fragnented

If you want to create a larger pernanent swap file than Control Pane
(or SWAPFI LE. EXE) reports possible, you nmust optimze your hard disk
(optimzing is also known as unfragnenting, or compacting). Optim zing
must be done with a third-party utility program such as Bri dgeway
Publ i shing FastTrax, Norton Utilities, Mace Utilities, Golden Bow
VOpt, or Central Point PC Tools. It is inportant to run these prograns
outside the Mcrosoft Wndows environnment. |If you have already created
a permanent swap file, nmake sure you delete it using Control Pane
before optim zing your hard disk. It is not necessary to delete the
permanent swap file every tine you optinize your hard disk--only when
you want to increase the size of the permanent swap file by

optim zing, then re-creating it.

The Virtual Menory utility supports only disks that use 512-byte
sectors for the swap file. If 512-byte sectors are not being used,
this indicates a non-standard configuration such as a third-party disk
partitioning driver. The Virtual Menory utility (and W ndows 3. x
itself) supports drives with 512-byte sectors that have been
partitioned with the M5-DOS fdi sk conmand. (NOTE: Certain CEM versions
of M5-DOS have altered versions of fdisk that will partition drives
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usi ng sector sizes other than 512 bytes.) Never run the Virtual Menory
utility on a drive that uses a partitioning driver in the CONFI G SYS
file, with the exception of Conpaq s ENHDI SK. SYS. If you receive a
nessage that your swap file is corrupted, use Control Panel (or
SWAPFI LE. EXE in Wndows 3.0) to delete the corrupted swap file and
create a new one.

Pagi ng to Network Drives

Paging to a network drive, while certainly possible, is extrenmely slow
and is not reconmended. Only tenporary swap files can be used on
network drives. If you want to page to a network drive, the directory
nmust not have an M5-DOS read-only attribute; you nust have create and
wite access to the directory.

NOTE: Because the root of a Novell network drive is the root of the
server, it is not MSNet-Redirector conpatible. Do not set the

Pagi ngDri ve= setting to a Novell network drive. If you do so and
mul tiple users run Wndows 3.1 386 enhanced node, their conputers
wi Il hang because they will overwite each other s swap files, al
with the sane nane and all created in the root directory of the
server.

W N. COM AUTOVATI C STARTUP PARAMETERS

WN. COM starts up automatically in the appropriate operating node for
your nmachine and the amount of menory installed. Operating nodes are
real node (simlar to Wndows/286 2.x), which is only available in

W ndows 3.0; 286 standard node (al so known as 286 protected node); and
386 enhanced node (al so known as 386 protected node). However, W ndows
may be forced into any of the nodes through the follow ng conmand-1ine
swi tches (provided the node is supported by your hardware):

Command Li ne Mode

win/r Real (Wndows 3.0 only)
win/s or win /2 St andar d

win/3 386 enhanced

Real Modde Requirenents

The requirenents for WN.COMto automatically start up in real node
are the foll ow ng:

- Wndows 3.0

- 8088 processor or above

- 384K of free conventional nenory (393,216 bytes reported by
chkdsk) St andard Mode Requiremnents

The requirenents for WN.COMto automatically start up in standard
node are the fol |l ow ng

- 80286 processor or above
- 192K of free extended nenory
- XMS driver | oaded (H MEM SYS)

Practical Standard Mbde Requirenents

St andard node conventi onal / extended nmenory requirenents are nutual ly
dependent and are not fixed. A typical installation requires a mninum
of 128K of menory free at the M5-DOS pronpt to run standard node,
assum ng sufficient extended nenory is free. Standard node requires

bet ween 384K and 512K of conbi ned conventional and extended nenory to
run (approxi mately).

For exanple, if only the mnimum 192K of extended nmenory is free,
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approxi mately 322K of conventional nenory is required to run standard
node. However, if available extended nmenory is increased to

approxi nately 208K or greater, only 128K of conventional nenory is
required.

386 Enhanced Mode Requirenents

The requirenents for WN.COMto automatically start up in 386 enhanced
node are the fol l ow ng

- 80386 processor or above
- 1024K of free extended nenory
- XVMB driver | oaded (H MEM SYS)

Practical 386 Enhanced Mbde Requirenents

See the above notes for standard node regarding the interrelationship
of conventional and extended nmenory requirenments. A typica
installation requires a mninum of 182K of nenory free at the Ms-DOS
pronpt to run 386 enhanced node, assumi ng sufficient extended nenory
is free. Wndows 386 enhanced node requires between 580K and 624K
conbi ned conventional and extended nmenory to run (approximately).

NOTE: 386 enhanced node can start up in | ow nenory situations
because it provides virtual nenory support; however, it my be
extrenmely slow due to the | arge anount of di sk swapping it nust
perform

Al'l nunbers are approxi mate and nay vary w dely dependi ng on the
configuration (for exanple, Wndows device drivers chosen, N5-DOS
version, display adapter, and so on). 128K of extended nenory is
recovered from shadow RAM usage on COVPAQ 386 machi nes. Menory
requi renents take into account nenory that can be recovered from
SMARTDri ve (down to the mni mum cache size specified).

THE FREE SYSTEM RESOURCES PERCENTAGE

The Program Manager and File Manager About boxes in the Hel p nenus of
Wndows 3.1's standard and 386 enhanced nodes give percentage figures
for free systemresources and free nmenory. In Wndows 3.0, these
figures can be obtained fromthe About box of the Program Manager Help
nmenu. To understand what the free systemresources percentage neans,
you rust understand sonme of the anatony of Wndows's interna
structure.

The part of Wndows that runs Wndows applications is nmade up of three
mai n segnents called KERNEL, GDI (graphics device interface), and
USER. KERNEL | oads and runs W ndows applications and handl es their
nmenory managenent. GDI nanages graphics and printing. USER controls
user input and output, including the keyboard, nouse, sound driver,
timer, and comuni cations ports. These three segnents exist as
separate .EXE files and are | ocated in the W NDOAS\ SYSTEM
subdirectory.

GDl has a storage area linmited to 64K, which is known as a l[ocal heap
Currently, USER has two such areas, hence 128K storage. The free
system resources percentage reflects the remaining free percentage of
USER or GDI |ocal heap space, whichever is |ower. A though Wndows 3.1
allows you to run a nuch | arger nunber of simnultaneous W ndows
applications than any previ ous Wndows version, |ike Wndows 3.0, it
is not without limtations. If you receive an "Qut of nenory" error
and the Hel p About box shows a | arge anount of free nmenory, | ook at
the free systemresources percentage. Chances are you are | ow on
system resour ces.

Every w ndow and icon that is created requires USER | ocal heap space.
It is theoretically possible to exhaust the systemresources with only
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one application, such as Program Manager, if enough objects are
created by the application

Anot her inportant aspect of Wndows application nmenory nanagenent that
is not included in the free systemresources percentage is the nunber
of selectors. A selector is a nenory pointer that is consunmed with
each nmenory allocation nade by a Wndows application. Wndows 3.1 has
a fixed nunber of selectors (4096 in standard node, 8192 in 386
enhanced node). If a Wndows application allocates a very |arge nunber
of small data objects, it is possible to run out of selectors. This
will also produce an "Qut of nenory" error nessage

Witing a Wndows application to handle its own data objects nore
efficiently can help in this situation. If you experience a chronic
problemw th a particular application while few or no ot her
applications are | oaded, contact the application vendor. It is

i mportant that the vendor becone aware of the problemso it can be
corrected if possible. Witing an application to handl e data objects
nore efficiently can help reduce "CQut of menory" conditions.

386 ENHANCED MODE PERFORMANCE TI PS: GETTI NG THE MOST FROM YOUR MACHI NE

The foll owi ng suggestions should assist you in maxin zing the
performance of your Wndows 386 enhanced node installation. Many of
t hese suggestions apply to standard and real nodes as well.

1. USE SMARTDRI VE. The M crosoft SMARTDrive di sk caching driver can
produce the |argest single Wndows 3.1 performance inprovenent.
Use SMARTDrive whenever possible. For basic information on
SMARTDri ve installation and operation, refer to the "M crosoft
W ndows User s Quide" version 3.1 nanual

2. KEEP YOUR HARD DI SK OPTIM ZED. A fragnented hard disk greatly
i mpacts Wndows's performance, especially when a tenporary swap
file and/or SMARTDrive is installed. Use a hard di sk optinmn zer
programon a weekly basis to keep your disk contiguous.

3. CREATE A PERVANENT SWAP FI LE. Using a permanent swap file inproves
performance over using a tenporary one. Under Wndows 3.1, if
supported by your hardware, also select the Use 32-Bit Di sk Access
check box in Control Panel by choosing the 386 Enhanced icon
choosi ng the Virtual Menory button, then choosing the Change
button. See "386 Enhanced Mbdde and Virtual Menory" section of this
application note for nore informati on on permanent swap file
al | ocati on.

4. TURN OFF GRAPHI CS PORT TRAPPI NG The speed of Ms-DOS applications
runni ng under 386 enhanced node can be noticeably inproved by not
selecting any of the Mnitor Ports options in the Advanced section
of the PIF Editor. The H gh Graphics option provides the w dest
range of Ms-DOS application conpatibility but is not required for
nost applications.

5. TURN OFF THE FI LESYSCHANGE= SETTI NG Wndows 3.1 386 enhanced node
can nonitor di sk access by Ms-DOS applications and send directory
update nessages to File Manager. This allows File Manager to be
automatical ly updated by changes Ms-DOS applications have made to
files or directories. However, this option is not a necessity, and
leaving it off (the default) speeds file access by Ms- DOS
applications. To disable this feature, set FileSysChange=no in the
[ 386enh] section of the SYSTEMIN file

6. TURN OFF THE RESERVEPAGEFRAME= SETTING Turn this setting off if
you do not require expanded nmenory support for M5 DOS
applications. Turning this option off ensures that you' re getting
t he nost possible nmenory in virtual MsS-DOS nachines. To disable
this feature, set ReservePageFranme=no in the [386enh] section of
the SYSTEMIN file.
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7. USE THE RI GHT NUMBER OF MS-DOS BUFFERS. |f you are using
SMARTDr i ve, set the nunber of Ms-DOS di sk access buffers in your
CONFIG SYS file to 15 (that is, BUFFERS=15). Using a greater
nunber of buffers with SMARTDrive will actually decrease
efficiency. If you are not using SMARTDrive, use BUFFERS=30

8. USE THE LOWNEST COMMON DI SPLAY DRI VER Using a display driver with
a high resolution or |arge nunber of colors results in slower
di splay performance. |If you do not require the extra features of
the display driver, use a driver with I ess capability. Usually
this suggestion applies to display systens that are VGA conpatible
but offer an extended node driver, such as the Video Seven or
8514. Using the standard VGA driver instead offers faster display
performance but |ess resol ution and/ or col or support.

9. USE THE PROPER HARD DI SK | NTERLEAVE. Frequently, a hard disk is
formatted with the wong interleave at the dealer or factory. You
can use a program such as G bson Research's SpinRite or Central
Point's DiskFix to verify that you are using the proper
interl eave. Sonme prograns can correct your interleave wthout
reformatting the hard disk.

10. ENABLE 32-BIT DI SK ACCESS. 32-Bit Disk Access is a nethod for
accessing the hard disk with fewer changes in the processor node.
W ndows can do this by using a device driver that traps interrupt
13 calls and handles themitself. To take advantage of this
feature of Wndows 3.1, you need to have a Western Digital WD 1003
or conpatible hard disk controller.

NOTE: To enable 32-Bit Di sk Access in Wndows 3.1, choose the
386 Enhanced icon in Control Panel. Choose the Virtual Menory
button, then choose the Change button and create a pernmanent
swap file. Wien you do this, select the 32-Bit Di sk Access
check box.

EXPANDED MEMORY FOR M5- DOS APPLI CATI ONS

Under Real Mbde W ndows 3.0

Real node Wndows 3.0 and MsS-DOS applications can both use the sane
ext ernal expanded nmenory nanager (EMM) . Expanded nenory can be

provi ded either by a physical expanded nenory board, or by a 386 EMM
Conmon expanded nenory boards include the AST RAMpage! and Intel Above
Board. Common 386 EMMVB include Mcrosoft's EMVB86. SYS (included with
W ndows), Conpaq's CEMM EXE (included with COVPAQ 386 machi nes),
Qualitas's 386 to the Max (386MAX. SYS), and Quarterdeck's QEMM SYS

I f a physical expanded nenory board is used, you will get the best
performance fromreal node Wndows by backfilling to provide |arge
page frame LIM 4.0 support. Some boards do not have the hardware

regi ster support to provide |arge page frame LIM4.0--only snmall page
frame (see "Expanded Menory" section of this application note). A
386 EMvs provide | arge page frame LIM 4.0 support.

Renenber that MsS-DOS applications require LIM 3.2 (a 64K conti guous
page franme) to use expanded nenory, but real node Wndows requires LIM
4.0 (does not require a 64K contiguous page franme). |If you see
expanded nenory in Wndows but not in your Ms-DOS applications, you
probably do not have a 64K contiguous page frane (LIM 3.2), and you
may need to rearrange adapter |ocations. For nore information, see
"Expanded Menory" section of this application note.

Under Standard Mbde W ndows 3. X

As noted in the "Standard Mode and Conventional Menory" section of
this application note, Wndows 3.x standard node does not use expanded
nmenory. N5-DOS applications running under standard node can use
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expanded nenory only with a physical expanded nenory board such as an
AST RAMpage! or Intel Above Board. You cannot use 386 EMVE to provide
expanded nmenory support for MS-DOS applications running under standard
node. Still, 386-conpatible EMV can be | oaded to provide Ms-DOS
application expanded nmenory support outside standard nmode in W ndows
3.1. Such EMvs cannot be used in conjunction with standard node

W ndows 3. 0.

Under 386 Enhanced Mbde W ndows 3. x

Expanded nmenory emul ation is provided internally for Ms-DOS
applications running under 386 enhanced node. The only requirenent is
the presence of a 64K contiguous page frame for LIM 3.2 conpatibility.
For more information on page franme placenent, see the "386 Enhanced
Mode and the 384K Upper Menory Area (UVA)" section of this application
note. Expanded nenory for MsS-DOS applications can be allocated and/ or
l[imted through PIF settings.

Ext ernal 386 Expanded Menory Managers

Sone 386 EMVs have a special feature that all ows standard or 386
enhanced node Wndows to turn them off when Wndows is run. Menory
managers with this capability are EMVB86. EXE and CEMM EXE. W ndows can
turn of f EMVB86. EXE even if expanded nenory is in use at the tine.
CEMM EXE requires that no expanded nenory be in use when standard or
386 enhanced node W ndows is run.

Sone 386 EMVs provide the capability of |oading Ms-DOS device drivers
into free areas of the 384K UMA. CEMM EXE does not provide this
capability, but the conbination of M5-DOS 5.0 and EMM386. EXE, or
386MAX. SYS and QEMVB86. SYS does.

DPM AND VCPI

Specifications for Different Purposes

The MS-DOS Protected Mbde Interface (DPM) was devel oped by a group of
i ndustry | eaders including Borland, Eclipse, IBM I1GC, Intel, Locus,
Lotus, Mcrosoft, Phar Lap, Quarterdeck, and Rational Systens. Several
nenbers of the DPM committee were also involved in the creation of
the Virtual Control ProgramlInterface (VCPI). DPM is prinmarily a
creation of Mcrosoft, and VCPlI was fornulated primarily by Phar Lap
Sof t war e.

Ms- DOS Ext ended Applications

Ms- DOS ext ended applicati ons execute code in the protected node of the
80286 or 80386 processor. Unlike OS/2 applications, Ms-DOS extended
applications are |aunched from standard M5-DOS. Creating an Ms-DOS
extended application requires a nmethod to switch the processor to
protected node and to allocate extended nenory. Until DPM, there was
no standard nethod for M5-DOS extended applications to performthese
tasks and rmultitask nmenory with other applications on 80286
processors. Hundreds of existing applications have been created using
various types of M5-DOS extenders. OS/ 2 extender applications that do
not already support DPM wll require minor nodifications to do so.

Conparing VCPI to DPM

VCPI and DPM solve two different problenms. VCPlI provides an interface
bet ween applications using Ms-DOS extenders on an 80386 machi ne and
386 EMvs. For exanple, the 386 EMVs (EMVB86. EXE, QEMM EXE, 386MAX. EXE,
and CEMM EXE) support the VCPI specification. VCPlI allows applications
usi ng M5-DOS extenders to run sinultaneously with 386 EMVs on a 386
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machi ne.

However, multitasking operating environnents such as Wndows 386
enhanced node, OS/2, UNI X 386, and VM386 have nenory and protection
nodel s that are not conpatible with the VCPI interface. DPM was
created so these environments can run extended M5-DOS applications.
Additionally, DPM provides support for 80286-based nachi nes, while
VCPI does not. DPM has the capability of running Ms-DOS extended
applications on a variety of processors and operating environnents.

386 Expanded Menory Manager (EMM

A device driver |oaded that provides expanded nmenory on an 80386- based
conput er wi thout a physical expanded nmenory board. 386 expanded nenory
managers (EMVB) operate through the 80386 processor s hardware
capabilities.

386NMAX. SYS

A 386 expanded nmenory manager (EMV) from Qualitas Corporation.
CEMM EXE

A 386 EMM from Conpaq. CEMM is provided with all Conpaq 386-based
conputers. It has an extension of .EXE rather than .SYS, even though
it isinstalled in the CONFIG SYS file like other 386 EM.

Conventional Menory

The nmenory in your nmachine fromzero Kto 640K
DPM

The MS-DOS Protected Mbde Interface (Ms-DOS extender industry
standard). Applications that use the DPM specification can run in
protected node and break the 640K barrier under standard or 386
enhanced node. The DPM specification is available fromlintel

Cor por at i on.

EMVB86. EXE

The M crosoft 386 expanded nenory manager (EMVM). See the "M crosoft
Wndows 3.1 User s @uide" for nore information.

EMM

Expanded nenory nanager.
EMS

Expanded Menory Specification.
Expanded Menory Specification (EMS)

There are two expanded nmenory specifications, which are designhated LIM
3.2 and LIM4.0.

Expanded Menory Manager (EMV)

A device driver that provides an interface to expanded nmenory. An
expanded nenory manager, or EMM is either specific to a particular
physi cal expanded nenory board, or uses the 386 processor.

Ext ended Menory

Menory in your nachine above 1 MB. Extended nmenory al ways starts at
1024K.
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Ext ended Menory Specification (XV5)

The XM5 provides a standard way for real node applications to access

ext ended nenory. M5-DOS applications running under Wndows 3.x can use
the XM5 to access extended nenory. The XM5 docurent and sanpl e source
code is available fromMcrosoft Sales Information Center (MsSIC) at (800)
426-9400; international callers should call (206) 936-8661

H MEM SYS
M crosoft's high nmenory manager. Manages extended nmenory in accordance
with the Extended Menory Specification (XV5)

Large Page Frane

A slang term denoting the presence of bankabl e expanded nmenory pages
in conventional menory. Large page frane is usually used to refer to a
nunber of bankabl e pages equal to or greater than 384K (that is,
bankabl e pages ranging from 256K to 640K). Note that the term"large
page frame" is a msnomer. The page frane is actually never any |arger
than four 16K pages and is always located in the 384K UVA. Additiona
bankabl e pages in conventional nenory do not nmake the page frane
larger; they sinply provide additional bankabl e pages.

LIM3.2

The Lotus/Intel/M crosoft Expanded Menory Specification (EMS) version
3.2. It provides for a maxi num of four 16K bankabl e pages that nust be
conti guous.

LIM4.0

The Lotus/Intel/M crosoft Expanded Menory Specification (EMS) version
4.0. It provides for a maxi num of 64 16K bankabl e pages that do not
have to be conti guous.

Page Frane

An area within the 384K upper nenory area (UMA) that is designated the
expanded nenory page frame. The page frane itself can be a naxi mum of
four 16K pages.

QEMMVB86. SYS

A 386 expanded nenory manager (EMV) by Quarterdeck O fice Systens.
Smal | Page Frane

A slang term denoting the presence of expanded nenory that does not
pl ace bankabl e pages within conventional nenory.

UVA

Upper nenory area.
Upper Menory Area (UMA)

The area between 640K and 1024K present on all |BMconpatible

machi nes. Sonetines called the reserved address space because this
area was originally reserved by IBMfor the ROM BI CS, video nenory,
and ot her hardware functions.

VCPI

Virtual Control ProgramInterface. An 80386 nmenory managenent standard
created by Phar Lap Software in conjunction with other software
devel opers.

VM
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Virtual (8086) machine. The VMexists in a protected nenory space
created through the hardware capabilities of the 80386 processor.

Virtual Menory

The space on a hard drive partition that 386 enhanced node W ndows can
address as physical nmenory. Oten referred to as the (tenmporary or

per manent) "swap" file.

VW

Virtual nenory manager.
Virtual Menory Manager (VWM

Manages the di sk space used as virtual nenory.
XNB

Ext ended Menory Speci fication.
TO OBTAIN TH S APPLI CATI ON NOTE

You can find WW335. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. mi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile WMW335. EXE, and click GO
Open the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mlfiles folder.
Get WMW335. EXE

3 Press here to
e b
y copy

[Ili WWO0335.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad WMW335. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Custormner
Service at (206) 936-8661.

KBCat egory: kbfile kbenv kbhw kbappnot e
KBSubcat egory: wi n30 wi n31 w nmem
Addi ti onal reference words: appnote 3.00 3.0 3.0a 3.00a 3.10 Wn

Copyright Mcrosoft Corporation 1996.
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Using Remote Boot Workstations in 386 Enhanced Mode

PSS ID Number: Q70202
Article last modified on 07-29-1996
PSS database name: WIN3X

3.00 3.00a
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

M crosoft Wndows 3.0 cannot run in 386 enhanced nbde on a workstation that
was booted froma network server. Mcrosoft has an Application Note,
"WN407: RI PLMEM EXE for Renote Boot Wrkstati ons and Wndows 386 Enhanced
Mode, " that corrects this problem

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynous ftp server)

- Mcrosoft Downl oad Service (MsSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

NOTE: This article does not apply to |later versions of Mcrosoft Wndows.

3 Press here to
e b
y copy

[Ili WWO0407.exe
to your

THE TEXPERSNNDA07

WA407: Rl PLMEM EXE FOR REMOTE BOOT
WORKSTATI ONS AND W NDOWS 386 ENHANCED MCDE

| 1 NFORMATI ON PROVI DED | N THI S DOCUMENT AND ANY SOFTWARE THAT MAY |
| ACCOWPANY THI S DOCUMENT (collectively referred to as an |
| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this Application Note. This Application |
| Note rmay be copied and distributed subject to the foll ow ng |
| conditions: 1) Al text nust be copied without nodification and |
| all pages nust be included; 2) If software is included, all files |
| on the disk(s) must be copied wthout nodification (the DOS |
| utility DI SKCOPY is appropriate for this purpose); 3) Al |
| components of this Application Note nust be distributed together; |
| and 4) This Application Note may not be distributed for profit. |
| |
| |
| |
| |

Copyright 1991 Mcrosoft Corporation. Al R ghts Reserved.
M crosoft and the Mcrosoft |ogo are registered trademarks and
Wndows is a trademark of M crosoft Corporation.

The encl osed di sk contai ns RIPLMEM EXE, a nenory-resident programthat
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allows you to run Wndows version 3.00 in 386 enhanced node on
wor kst ations that are booted froma network server (not froma | ocal
floppy or hard disk drive).

Usi ng RI PLMEM EXE

To enabl e 386 enhanced npde on a workstation:

1. Copy RIPLMEM EXE fromthe enclosed disk to a location that the
wor kst ati on can access while it is running Wndows. For exanple,
copy the file to the Wndows directory (or copy the file to the
wor kstation's hard disk, if the workstation has a hard disk).

2. Make sure that the workstation's path line includes both the drive
and directory where RIPLMEM EXE is |ocated. Then, follow ng the
path line, insert a line that reads:

Rl PLVEM

If you place the file on a network drive, make sure the workstation
connects to the network before it attenpts to start Rl PLMEM EXE.

3. Restart the workstation. R PLMEM EXE should start at this tine.

4, Use the /3 switch to start Wndows 3.00 in 386 enhanced npde on the
wor kst ati on. For exanpl e:

win /3
To use RI PLMEM EXE properly:

- Make sure RIPLMEM EXE is on a drive that Wndows can al ways gain
access to. In other words, don't put the file on a drive that can
be accessed only while the workstation is being started.

- Do not nove the RIPLMEM EXE file while RRPLMEMis running. |If you
do, the programw |l be disabled, and you will need to restart the
wor kstation to restart the program

This Application Note is also available in the Software/Data Library and
can be found by searching on the keyword WNW407, the Q nunmber of this
article, or S12941. WW407 was archived using the PKWARE fil e- conpression
utility.

You can find WW407. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile WW407. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW407. EXE

3 Press here to
e b
y copy

[Ili WWO0407.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad WMW407. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:
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ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbfil e kbappnote
KBSubcat egory: w n30
Addi ti onal reference words: appnote 3.00 3.00a appnote kbnetwork

Copyright Mcrosoft Corporation 1996.

Zenith Swapfile Application Note Available

PSS ID Number: Q71604
Article last modified on 12-04-1995
PSS database name: WIN3X

3.00 3.00a
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

M crosoft Wndows version 3.0 Swapfile does not work on Zenith
conputers. For this reason, Zenith has manufactured its own version of
the Swapfile program You can order this programin a M crosoft
Application Note called "Zenith Swapfile."

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WWO0314.exe
to your

THE TEXP"BESWW)314

The following is the text of this Application Note:
ZENI TH SWAPFI LE

Information in this docunent is subject to change wi thout notice
and does not represent a commitnent on the part of M crosoft
Corporation. The software described in this docunent is furnished
under license agreenent or nondisclosure agreenent. The software
may be used or copied only in accordance with the terns of the
agreenment. It is against the law to copy the software on any

nmedi um except as specifically allowed in the |icense or
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| nondi scl osure agreenent. No part of this application note nay be
| reproduced or transmitted in any formor by any neans, electronic
| or nechanical, including photocopying and recording, for any

| purpose without the express witten perm ssion of M crosoft

| Corporation.
|
|
|

M crosoft and the Mcrosoft |ogo are registered trademarks and
Wndows is a trademark of M crosoft Corporation

M crosoft W ndows version 3.00 Swapfil e does not work on Zenith
conputers. For this reason, Zenith has manufactured its own version of
the Swapfile program The encl osed di sk contains the Zenith version of
SWAPFI LE. EXE. The instructions bel ow describe the steps to install the
Zenith version of Swapfile for Wndows version 3.00.

Install ati on

1. Exit W ndows.

2. The SWAPFI LE. EXE file on the encl osed Zenith Swapfile Disk is
conpressed in Wndows 3.00 conpression format. Deconpress
SWAPFI LE. EXE and copy it to the appropriate directory by doing the
fol | owi ng:

a. Copy EXPAND. EXE from M crosoft Wndows Di sk #2 to your hard
drive (this utility expands conpressed files to a usable
format). To do this, insert Wndows Disk #2 in Drive A and from
the DOS pronpt, type the follow ng and press ENTER

copy a: expand. exe c:\

b. Renmove Di sk #2 and insert the enclosed Zenith Swapfile Disk in
Drive A (or any floppy-disk drive).

c. Locate the directory where SWAPFI LE. EXE currently resides on
your hard disk (usually C\WNDOAE\ SYSTEM . Then (assum ng the
enclosed disk is in Drive A), type the followi ng and press ENTER

expand a: swapfile.exe |ocation\swapfile.exe

where location is the drive and directory where the M crosoft
versi on of SWAPFI LE. EXE resi des -- for exanple, type the
fol | owi ng:

expand a: swapfile.exe c:\w ndows\system swapfil e. exe.

The conpressed file is expanded as it is copied to your hard-
di sk drive.

3. Follow the instructions on Page 522 of the "M crosoft W ndows
User's CQuide" to set up a permanent W ndows swap file.

For nore information on the Zenith version of Wndows, contact Zenith
Corporation at (800) 842-9000 for the nearest dealer who can provide
this information.

- You can have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 AM to
6:00 P.M Pacific tine at (206) 637-7098. If you are outside the United
States, contact the Mcrosoft subsidiary for your area. To |ocate your
subsidiary, call Mcrosoft International Sales Information Center at
(206) 936-8661.
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KBCat egory: kbot her kbappnote
KBSubcat egory: w n30
Addi ti onal reference words: appnote 3.00 3.00a APPNOTE

Copyright Mcrosoft Corporation 1995.

Calculator Does Not Reliably Subtract Two Numbersin Windows

PSS ID Number: Q72540
Article last modified on 01-13-1995
PSS database name: WIN3X

3.00 3.00a 3.10 3.11
W NDOW6

The information in this article applies to:

- Mcrosoft Wndows operating systemversions 3.0, 3.0a, 3.1, 3.11
- Mcrosoft Wndows for Wrkgroups versions 3.1, 3.11

M crosoft W ndows Cal cul ator (CALC EXE) does not reliably subtract two
nunbers with decimal values. This problemoccurs in both nodes (standard
and scientific) of Calculator.

Cal cul ator does not round the decinal values properly. Wile Calculator is
determ ning how to display the solution, it encounters a | oss of precision
and shows an incorrect answer.

RESOLUTI ON

M crosoft has confirned this to be a problemin Wndows 3.0. W are
researching this problemand will post new information here in the
M crosoft Knowl edge Base as it becones avail abl e.

Wndows 3. 1x, Wndows for Workgroups 3.1x

To correct this problemin Wndows 3.1x and Wndows for Wrkgroups 3. 1x,
obtain the updated CALC EXE file that is included with the PSS Application
Not e "WAM138: Updated Cal cul ator Accessory for Wndows."

For nmore information about this Application Note, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE- I D: Q124345
TI TLE : WA138: Updated Cal cul ator Accessory for W ndows

MORE | NFORVATI ON

1. Start Cal cul ator.
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2. Input the largest nunber to subtract first (for exanple, 12.52).
Press the MNUS SIGN (-) key on the nuneric keypad.

4. Input the smaller nunber that is one unit lower in the decinal
portion (for exanple, 12.51).

5. Press the EQUAL SIGN (=) key on the nuneric keypad.

Subtracting 12.51 from 12.52 results in one of the follow ng incorrect
nunbers:

0. 00
0. 0099999999
0. 010000001

KBCat egory: kbt ool kbbuglist kbappnote

KBSubcat egory: wi n30 wi n31 wfw wfwg

Addi tional reference words: 3.0 3.00 3.1 3.10 subtraction 3.11 appnote
wwl138. exe

Copyright Mcrosoft Corporation 1995.

WW0440: The DrWatson and MSD Diagnostics

PSS ID Number: Q75020
Article last modified on 07-29-1996
PSS database name: WIN3X

3.00 3.00a
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

This Application Note, "WW440: The DrWatson and MSD Di agnosti cs" contains
two prograns that aid Mcrosoft progranmers in debuggi ng Wndows. Wen an
unrecover abl e application error (UAE) occurs, you can send the information
collected fromthese utilities to Mcrosoft.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynmous ftp server)

- Mcrosoft Downl oad Service (MsSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note" section
at the end of this article.

NOTE: The nost current version of MSD is included with PSS Application Note
GA0363.

3 Press here to
e b
y copy

[Ili WW0440.exe
to your

THE TEXP™BESWW440
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Revi sion Date: 4/94
| 1 NFORVATI ON PROVI DED I N THI S DOCUMENT AND ANY SOFTWARE THAT MAY |
| ACCOVPANY THI S DOCUMENT (collectively referred to as an |
| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this Application Note. This Application |
| Note rmay be copied and distributed subject to the foll ow ng |
| conditions: 1) Al text nust be copied without nodification and |
| all pages rmust be included; 2) If software is included, all files |
| on the disk(s) nmust be copied wthout nodification [the M5-DOS® |
| utility DI SKCOPY is appropriate for this purpose]; 3) Al
| components of this Application Note nust be distributed together;
| and 4) This Application Note may not be distributed for profit.
|
|
|
|
|

M crosoft and M5-DOS are registered tradenmarks and Wndows is a
trademark of M crosoft Corporation.
Novel |l is a registered tradenmark of Novell, Inc.

|
|
|
Copyright 1991 Mcrosoft Corporation. Al R ghts Reserved. |
|
|
|

The disk included with this application note contains DrWatson and
MSD, two prograns that aid Mcrosoft programers in debuggi ng W ndows.
DrWatson is a programthat |ogs information about conditions that
exi st when an unrecoverable application error (UAE) occurs. MSD
(Mcrosoft Diagnostics) is a programthat identifies system
configuration infornmation.

This application note explains howto install and use DrWatson and
MSD. For Mcrosoft to nost effectively identify and sol ve system
probl enms, we ask that you use these prograns and periodically send us
the logs that result. The information in this application note

descri bes what to do when a UAE occurs and how to send M crosoft the
i nformati on that you gather.

Dr WAt son

DrWat son is a debuggi ng tool designed to provide software progranmers
with detailed information on the internal state of Wndows when a UAE
occurs. DrVWatson nust be running at the tinme a UAE occurs to extract
the internal information fromthe system

As DrWatson uses very little nenory and does not affect the
performance of W ndows, we encourage you to install DrWatson if a UAE
has occurred before. After Dr\Watson is installed, information is

col  ected when a UAE occurs and witten to a special file

( DRWATSON. LOG) | ocated in the Wndows directory.

DrWatson is a diagnostic tool, not a cure for a problem Having
Drwatson will not prevent an error fromoccurring, but the infornmation
in DRAMATSON. LOG wi Il hel p M crosoft devel opers nake the next version
of Wndows even better.

M crosoft Di agnostics (MsSD)

The M crosoft Diagnostics (MSD) programis designed to assi st

M crosoft custoners and Product Support Services (PSS) technicians in
solving problens with Mcrosoft products. MSD identifies system
configuration information such as the BIOS, video card type and

manuf acturer, installed processor(s), |I/O port status, operating
system version, environment settings, hardware devices attached, and
addi tional software running concurrently wth MSD
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MSD shoul d be used in conjunction with Dr\Watson to provide val uabl e

i nformation on hardware configurations and UAEs. Error reports should
i nclude information fromboth the MSD program and Dr\Wat son. (The
section titled "Wien a UAE Cccurs" on page 2 of this application note
details the procedure for using MSD with DrWatson.)

Installing DrWatson and MsD

We recommend that you start DrWatson automatically each tine you start
Wndows. This will allow you to collect critical information each tine
a UAE occurs.

To install MSD and DrWatson and to start DrWatson autonatically when
you start Wndows, do the follow ng:

1. Place the enclosed disk in drive A
2. From Wndows, start File Manager.

3. Fromthe File nenu, choose Copy. In the Fromand To boxes, type the
fol | owi ng:

From a:\nsd. exe
To: c:\

Choose the Copy button. The MSD programis now copied to your root
directory (if your root directory is not on drive C, substitute the
correct drive letter in the To box).

4. Fromthe File nenu, choose Copy. In the From box, type the
fol | owi ng:

a:\drwat son. exe a:\tool hel p.dl |
In the To box, type in the path to your Wndows directory (for

exanpl e: "c:\w ndows" -- without the quotation marks). Choose the
Copy button. The DrWatson files are now copied to your W ndows
directory.

5. Fromthe File nmenu, choose Copy. Make a backup copy of your WN.IN
file. For exanple, if your Wndows directory is called Wndows and
is ondrive C, in the Fromand To boxes, type the foll ow ng:

From c¢:\w ndows\w n.ini
To: c: \wi ndows\ wi n. bak

Choose t he Copy button.

6. Exit File Manager and open Notepad or any text editor. Open the
WN.IN file, and in the [Wndows] section, add DrWatson to the
LOAD= |ine. For exanple:

[ Wi ndows]

Beep=yes

Spool er =yes

Nul | Port =None
LOAD=DRWATSON. EXE

7. Save the WN.INI file and exit the text editor.

8. Exit and then restart W ndows.

Dr WAt son shoul d now appear as an icon on your desktop.
Usi ng Dr Wt son

DrWat son adds a file to your Wndows directory call ed DRAATSON. LOG | f
a UAE occurs while DrWatson is running, Dr\Watson captures data
regarding the internal operations of Wndows. |In addition, DrWtson
pronpts you for details on how the UAE occurred. Wen you type in your
response, please include informati on on what you were doi ng or what
steps created the UAE. This information is recorded in the
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DRWATSON. LOG file and will help our software programmers track the
pr obl ens.

At this tinme, DrWatson does not detect all systemerrors, so don't be
alarned if DrWatson does not record infornmation after a particular
system error.

Each tine a UAE occurs, Dr\Watson appends new data to DRWATSON. LOG. To
prevent this file fromgrowing too |arge and to aid our processing,

pl ease save DRWATSON. LOG as a different file periodically. (For
exanple, if five UAEsS occur in one day, save DRWATSON. LOG under a

di fferent name before you start Wndows again the next day.)

To save the file under a different nane, type the followi ng at the
conmmand pronpt before you start W ndows:

rename c:\drwatson.log <newnane>

where <newnane> is any |legal Ms-DCS fil enane, such as SEPT06.LOG |f
your root directory is not on drive C, substitute the correct drive
letter.

Wien a UAE Cccurs

1. When a UAE occurs, the DrWatson dialog box will appear. Type in a
description of what you were doing prior to receiving the error.
Press ENTER

2. Exit Wndows if possible. If exiting is not possible, restart your
conput er.

3. Change to the root directory, and at the conmand pronpt, type "nsd"
(wi thout the quotation nmarks) and press ENTER to run the MSD
program (For LCD and nonochrone screens, type "nsd /b" and press
ENTER. )

4. Press Rto choose Cenerate Report. Select the CGenerate To File
option. Wen pronpted for a filenane, type "nsd.log" (w thout the
quotation marks and press ENTER Fill in the information requested.

Exit MSD by pressing X

6. Append the MBD log to the Dr\Watson |og by typing the follow ng at
t he conmand pronpt:

type <pat h>\ MSD. LOG >> <pat h\ dr wat son>

where <path\drwatson> is the path and fil enane of the DrWatson | og.
For exanple, if you named your DrWatson |og the default

DRWATSON. LOG (in the WNDOWS directory on drive C, type the

fol | owi ng:

type c:\nsd.l og >> c:\w ndows\ drwat son. | og

7. After you have | ogged several UAEs, send us the log by follow ng
the instructions listed on page 4 of this application note.

8. After sending us the |log, delete the MSD and DrWatson | ogs (for
exanpl e, MSD. LOG and DRWATSON. LOG) from your hard di sk.

More I nformation About Using the Mcrosoft Diagnostics Program

The MSD programruns with M5-DOS and the DOS compatibility box of
s/ 2.

MSD presents a Main Menu screen split into two sections. The upper
section presents a sumary of information that the utility has

gat hered fromyour system For additional information on any category,
use the quick key conmands, or nove the highlight bar (using the arrow
keys) to any category and press the ENTER key. A dial og box appears
that presents detailed information for that category. Return to the
Mai n Menu screen by pressing the ESC key.
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Cat egory
Processor

Menory

Vi deo

Net wor k
Mouse

Gane Adapter
CD- ROM

Operating System

Parall el Ports
Serial Ports
Di sk Drives
| RQ St atus

Envi r onnent
AUTOEXEC. BAT
CONFI G SYS

Functi on

Resi dent Prograns

Devi ce Tabl e

Printer Test

Gener ate Report

KBase: Windows 3.x Retail Product

section of the MSD screen includes additional
can use with your system as follows:

The following is a brief explanation of the categories in the first
section of the MSD program

Descri ption

Di spl ays the Bl S nanufacturer, date, version,

and type

Di spl ays the processor type and nath
coprocessor, if installed

Di splays a map of nmenory from 768K to 1 MB and
i nformation concerning the configuration of RAM
and ROM i n your computer system

Shows your video card' s manufacturer and nodel,

Bl CS version, nmenory, and current video node
Detects whether a network is Ms-Net or
conpati bl e, or Novell

Shows the DOS nouse driver version nunber, nouse
type, and other information concerning the nouse

Dynam cal |y displays gane card status for
two gane devices or joysticks

Di spl ays the M crosoft CD ROM Ext ensi ons
( MSCDEX. EXE) version nunber and drive letter

Di spl ays the operating system version nunber and
path from which MSD was run

up to

Dynamical |y di splays the status of installed
parallel ports and their port addresses

Dynamical |y di splays the status of active serial
ports and their current configurations

Scans al |
t he total

Shows the current
st at us

| ocal and | ogical drives and displ ays
and avail abl e bytes

| RQ (hardware interrupt)

Di spl ays envi ronnent vari abl es

Li sts the AUTOEXEC. BAT file

Li sts the CONFI G SYS file

functions you

Descri ption

Di spl ays the nanes of progranms | oaded i n RAM at
the time MSD was executed, their |ocations, and
their sizes; prograns nay be | oaded into

mul ti pl e segnents of RAM and have nultiple
entries in the table

Di spl ays software and hardware device drivers
installed; these include default devices, such
as COML or LPT1, and user-installed devices

| oaded fromthe CONFIG SYS file, such as

H MEM SYS or EMMB86. SYS

Prints a page to test the connection between the
conputer and either a TTY or PostScript-type
printer

Prints a "faxable" report to a nornal TTY
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printer or to a file

File Viewer Views text files by entering the path and
fil enane
Menory Browser Searches sel ected ROM and RAM areas for search
strings such as "Copyright" and "Version"
About Di spl ays the MSD version nunber and copyri ght
i nformation
Exi t Exits MSD

Sendi ng Informati on Gathered by DrWatson and MSD to M crosoft

Electronic format is currently the only way we can accept Dr\Watson | og

i nformati on. This neans we can receive | og data by disk, or through
electronic mail. In all cases, we require your conpany nane, address, and
t he nane and phone nunber of a person we can contact in the event we need
addi ti onal data.

You can use any of the following nethods to send the report results to
us:

1. Send a disk containing the Dr\Watson |og(s) to the followi ng mailing
addr ess:

M crosoft Corporation

Attn: Dr. Watson Program

One M crosoft Way, Building #3
Rednond, WA 98052- 6399

2. Send the information in the Dr\Watson log(s) via email to Watson at
M crosoft. Qur Internet address is watson@r crosoft.com

After you have sent us the log file(s) by one of the nethods described
above, delete all of the log files fromyour hard disk to free up disk
space.

Unfortunately, we cannot respond to log contributors, but we will

review every DrWatson file and actively work on solving reported

probl ens. W thank you in advance for your efforts. Your help wll
enable us to keep inproving future versions of Wndows.

You can find WW440. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. mi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile WW440. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW440. EXE

3 Press here to
e b
y copy

Ju WWO0440.EXE
to your
computer.
- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad W\440. EXE

For additional information about downl oadi ng, please see the follow ng
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article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto ntain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nmailed to you by calling M crosoft
Product Support Services Monday through Friday, 6:00 AM to 6:00
P.M Pacific tine at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbnetwork kbdi splay kb3rdparty kbfile kbappnote
KBSubcat egory: w n30
Addi ti onal reference words: appnote 3.00 kbmm

Copyright Mcrosoft Corporation 1996.

WWO0505: HP LaserJet |11 Printer Driver 30.3.86

PSS ID Number: Q79681
Article last modified on 07-29-1996
PSS database name: WIN3X

3.00
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

M crosoft has an Application Note titled "WMW505: HP LaserJet |1l Driver
Version 30. 3.86" that contains the Hewl ett-Packard PCL/HP LaserJet |11
driver version 30.3.86 for Wndows 3.0. The driver supports the HP Laser Jet
[11, 111D, IIlP, and Illsi printers.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynous ftp server)

- Mcrosoft Downl oad Service (MsSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note" section
at the end of this article.

3 Press here to
e b
y copy

[Ili WWO0505.exe
to your

THE TEXP™ESAWW505

M crosoft Product Support Services Application Note (Text File)
WAD505: HP LASERJET |11 DRI VER VERSI ON 30. 3. 86

Revi sion Date: 11/91
Di sk I ncl uded

The following information applies to Wndows version 3.0.
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| 1 NFORVATI ON PROVI DED I N THI S DOCUMENT AND ANY SOFTWARE THAT MAY
| ACCOVPANY THI S DOCUMENT (collectively referred to as an

| Application Note) IS PROVIDED "AS I'S" W THOUT WARRANTY OF ANY

| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the

| accuracy and the use of this Application Note. This Application
| Note rmay be copied and distributed subject to the foll ow ng

| conditions: 1) Al text nust be copied without nodification and
|

|

|

|

|

|

|

|

|

all pages must be included; 2) If software is included, all files
on the disk(s) nust be copied without nodification [the M5-DOS® |
utility D SKCOPY is appropriate for this purpose]; 3) Al
conponents of this Application Note nust be distributed together;
and 4) This Application Note may not be distributed for profit.

Copyright 1991 Mcrosoft Corporation. Al R ghts Reserved.
M crosoft, MS-DCS, and the Mcrosoft | ogo are registered
tradenmarks and Wndows is a tradenmark of M crosoft Corporation.

The encl osed WW505 di sk contains the Mcrosoft PCL/HP LaserJet 111
driver version 30.3.86 for Wndows 3.0. The driver supports the
Hewl ett-Packard (HP) LaserJet I1l, 111D, Il1lP, and Illsi printers.

The PCL/HP version 30.3.86 driver supports the follow ng cartridges:

Z: Mcrosoft 1A

HP: Bar Codes & More

HP: Forns, Etc.

HP: d obal Text

HP. Great Start

HP: International Collection

HP: Pol i shed Wr ksheet s

HP: Persuasi ve Presentations

HP: ProCol | ection

HP: Text Equati ons

Di stinctive Docunents/ Conpel ling Publications I
Brilliant Presentations/Conpelling Publications II

The following files are contained on the encl osed WAW505 di sk:

FI NSTALL. DLL
FI NSTALL. HLP
HPPCL5A. DRV
HPPCL5A. HLP
OEMBETUP. | NF
READMVE. TXT

NOTE: The 5. 25-inch WA505 disk is high density and can be read
only by high-density disk drives.
| NSTALLI NG THE PCL/ HP 30. 3. 86 DRI VER

Use the instructions below to successfully install the new printer-
driver file.

Renovi ng Exi sting LaserJet 111
Entries fromthe Installed Printers List

NOTE: Any HP LaserJet |l printer you have previously installed
will use the new PCL/HP printer driver and HP Font Installer.
Before installing the version 30.3.86 driver, use the Control
Panel to renove any existing HP LaserJet IIl printer entries
that are not needed.

1. Start Wndows 3.0 if it is not already running.
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2. Fromthe Main Goup in Program Manager, choose Control Panel
Fromthe Control Panel w ndow, choose the Printers icon. The
Printers dial og box appears.

4. Select the printer you want to renove.

5. Choose the Configure button

6. Choose the Renpbve button

7. Choose the Yes button when asked if you want to renove the printer

8. Choose the K button to exit the Printers dialog box and return to

the Control Panel w ndow. You nust exit the dialog box to nake the
renoval take effect.

You are now ready to install the new driver.
Installing the PCL/HP 30.3.86 Driver

Start Wndows 3.0 if it is not already running.
Fromthe Main Group in Program Manager, choose Control Panel

From the Control Panel w ndow, choose the Printers icon. The
Printers dial og box appears.

4. Fromthe Control Panel's Printers dialog box, choose the Add
Printer button.

5. In the List of Printers box, select Unlisted Printer, which is the
last entry in the box.

Choose the Install button.
Insert the WM505 disk in your floppy disk drive.

In the Directories box, select the installation drive, which is
the drive in which you have inserted the WW505 di sk.

9. In the Driver Files box, select HPPCL5A. DRV and choose the K
butt on.

Choose the New button if you are asked whether you want to use the
current driver or install a new driver.

The entry "HP LaserJet II1 on None, Inactive" will appear in the
Installed Printers box.

10. Choose the Configure button
11. In the Ports box, select the correct printer port.
12. Choose the Setup button

13. Make any necessary changes in the Setup dialog box to reflect your
printer's configuration, such as naking appropriate cartridge
sel ections, resolution, orientation, and so on

14. Choose the OK button to close the Setup dial og box. Choose the K
button again to close the Configure dial og box.

15. In the Status box, choose the Active option button
16. Choose the K button.
The PCL/HP LaserJet 111 30.3.86 printer driver is now installed.

Until you exit and restart Wndows 3.0, the printer setup function in
the Control Panel is accessed fromthe installation disk. Therefore,
after installing the new printer driver, make sure the WW505 disk is
inserted in the floppy drive if you choose Printer fromthe Contro
Panel before exiting Wndows 3.0.

ADDI T1 ONAL | NFORVATI ON
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- On-screen Help files are included with this printer driver. For
nore information about the driver, select the appropriate printer
inthe Installed Printers box, choose the Configure button, and
choose the Setup button. You can now access Hel p by choosing the
Hel p button in the Setup dial og box.

- The WrdPerfect Bitmap Cartridge support has been renoved fromthe
30.3.86 driver. The WrdPerfect Cartridge can be added to the Font
Installer by using either the AutoFont support di sk packaged wth
the cartridge or by obtaining AutoFont support fromthe Personal
Peri pheral s Assi stance Line.

You can find WW505. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile WMW505. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mlfiles folder.
Get WMW505. EXE

3 Press here to
e b
y copy

[Ili WWO0505.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)

Di al (206) 936-6735 to connect to MSDL
Downl oad WMW505. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 PPM Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbprint kbfile kbappnote
KBSubcat egory: w n30
Addi ti onal reference words: appnote 3.00 3.86 3.00a

Copyright Mcrosoft Corporation 1996.

Windows: ALT+TAB, ALT+SPACEBAR Doesn't Work with
Word 5.0

PSS ID Number: Q81230
Article last modified on 07-29-1996
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PSS database name: WIN3X

2.x 3.00 3.00a
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 2.x, 3.0, 3.0a

The M crosoft Wndows version 3.0 README. TXT file includes the
foll owi ng quotation regarding Wrd for MS-DOS version 5.0:

M crosoft Wrd

You mi ght have problens using ALT+TAB with M crosoft Wrd 5.0 and
al so using ALT+SPACEBAR to transfer data into Mcrosoft Wrd 5.0
fromthe Wndows 3.0 Cdipboard. If so, contact M crosoft Custonmner
Service for an updated version of Mcrosoft Wrd 5.0. The updated
versi on contains a keyboard driver that lets you use ALT+TAB and
ALT+SPACEBAR.

MORE | NFORVATI ON

Similar problens may occur when running Word for MsS-DOS version 5.0
under W ndows/ 286 version 2.03 or 2.1. In this case, pressing ALT+TAB
will not exit you fromthe application. The workaround is to use
ALT+ESC i nst ead.

M crosoft Product Support Services has an Application Note called "Updated
Screen and Keyboard Drivers" (DWO077) that corrects this problemin Wrd
version 5.0 for Ms- DCS.

You can find DWO077. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. mi crosoft.com hone page, click the Support icon.
dick Know edge Base, and sel ect the product.
Enter kbfile DWO077. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get DWO77. EXE

3 Press here to
e b
y copy

[Ili DWO0O077.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)

Di al (206) 936-6735 to connect to MSDL
Downl oad DWO077. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
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M crosoft Product Support Services Monday through Friday, 6:00 A M

to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To

| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbot her kbfile kbappnote

KBSubcat egory: w n30

Addi tional reference words: appnote readne.doc hot key hot-key ALT-TAB ALT-
SPACEBAR

2.03 2.10 3.00 3.00a 5.00 Ms-Wrd

Copyright Mcrosoft Corporation 1996.

No Expanded Memory in MS-DOS-Based Applications w/
Windows 3.0

PSS ID Number: Q81422
Article last modified on 07-29-1996
PSS database name: WIN3X

3.00 3.00a
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.0, 3.0a

| f MS-DOS-based applications running under Wndows version 3.0 386 enhanced
node do not see any expanded nmenory, the EMS settings in the PIF file nmay
need to be increased. Increasing the EMS-required above 700K in the PIF
Advanced Options box nay all ow the applications to use expanded nmenory. The
following is an exanple of increasing the EMS settings:

Settings Requi r ed Desi red
Default settings: 0K 1024K
I ncreased settings: 1024K 2048K

MORE | NFORVATI ON

The EMS settings nust increased because of the way expanded nmenory is
counted in Mcrosoft Wndows version 3.0. Wndows 3.0 supports LIM version
4.0 expanded nmenory. LIM 4.0 expanded nmenory counts conventional nenory as
expanded in a virtual nachine.

Ms- DOS- based applications use only LIMversion 3.2 expanded nenory. LIM3.2
expanded nenory does not count the conventional nenory that it operates in.
As a result, the Ms-DOS-based application displays approximately 400K | ess

expanded nenory than is allocated through the Advanced PIF settings.

The difference between how LIM 3.2 and LIM4.0 nmenory is counted results in
t he hi gher EMS settings under Wndows 3.0 than would normally be expected.
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Har dwar e Consi der ati ons

Not e t hat nodifying the Advanced PIF settings cannot override hardware or
software conflicts. It nmay be necessary to use an EMVEXCLUDE st atenent to
prevent the EMS page frane fromconflicting with network cards or other
hardware in the system A 64K contiguous bl ock of upper nmenory is required
for windows to create an expanded nenory page frane.

Addi ti onal Consi derati ons

There is a problemw th the Expanded Menory Manager in Wndows 3.0. |If the
m ni mum EMS required is set to above 0, Wndows will not release this
nmenory back to the mininum nmenory size pool. To work around this, set the
m ni mum EMS required to 0. This forces Wndows to use nenory fromthe

d obal EMS Menory Pool (menory it rel eases when it doesn't need it).

M crosoft has confirned this to be a problemin Mcrosoft Wndows version
3.0. This problemis corrected in version 3. 1.

More informati on on Wndows 3.0 and 3.1 and expanded menory can be found in
the Mcrosoft Application Note "Menory Managenent with Wndows" (WA335).
For more information about obtaining this Application Note, query on the
following words in the Mcrosoft Know edge Base:

wnw0335 and appnote

KBCat egory: kbenv kbfile kbappnote

KBSubcat egory: wi n30 wi hnmem

Addi ti onal reference words: appnote 3.00 3.00a 3.0 3.0a WM335 S12782
softlib

Copyright Mcrosoft Corporation 1996.

How Does Cardfile Verify Writes?

PSS ID Number: Q82823
Article last modified on 07-29-1996
PSS database name: WIN3X

3.10 3.11
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.1, 3.11

In Mcrosoft Wndows version 3.1, the Cardfile accessory application has a
Val idate Wites check box in the File Save dialog box. If this check box is
sel ected, then Cardfile verifies the integrity of the changes it wites to
the file.

MORE | NFORVATI ON

When Save or Save As is chosen fromthe File nenu, Cardfile wites the
changes to a tenporary file. If Validate Wites is selected, Cardfile then
reopens this tenporary file and checks that it can read it.
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Cardfile does not conpare the files card by card, but nerely nakes certain
that the file opened is in a valid Cardfile format by checking the validity
of the follow ng:

- The header for the whole file
- The header for each card

If one of the above checks fails, the tenporary file is not considered
valid. This neans that if only one card is corrupted, the whole file wll
be nmarked as bad.

If the tenporary file is valid, the tenporary file is renanmed to the
filename you specify. By performng the validation in this manner, the old
file is not corrupted when you try to update it with nore information.

Cardfile for Wndows 3.1 has a new fornat that allows it to support CLE and
contain pictures. The new format entails a change in the header for the
file. If the file contains a picture, Cardfile saves the file in this new
format. If it does not contain a picture, Cardfile saves the file in the
format used in Cardfile for Wndows version 3.0, allowi ng both versions to
read it. If someone takes a file containing a picture and tries to open it
using the 3.0 version of Cardfile, the foll owi ng nessage will appear:

Not A Valid Cardfile

For more information on the Cardfile format, query on the foll ow ng words
in the Mcrosoft Know edge Base:

appnote and cardfile and fornat
val i dateFil eWite=1

KBCat egory: kbtool kbfile kbappnote
KBSubcat egory:
Addi ti onal reference words: appnote 3.1 3.10 3.00 3.0

Copyright Mcrosoft Corporation 1996.
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PSS ID Number: Q83194
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3.10
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversion 3.1

M crosoft Product Support Services has an Application Note available titled
"WAD526: W ndows Setup." This Application Note describes the Wndows
version 3.1 Setup program and new setup nodes, and it tells howto

t roubl eshoot setup problens.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
The Internet (M crosoft anonymous ftp server)
M crosoft Downl oad Service (MsSDL)

M crosoft FastTi ps Technical Library

M crosoft Product Support Services
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For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WW0526.exe
to your

THE TEXPESWW526

M crosoft Product Support Services Application Note (Text File)
WN526: W NDOWNS SETUP

Revi si on Date: 3/92
No Di sk | ncl uded

The follow ng information applies to Mcrosoft Wndows version 3.1.

| 1 NFORMVATI ON PROVI DED | N THI S DOCUMVENT AND ANY SOFTWARE THAT MAY |
| ACCOVPANY THI S DOCUMENT (collectively referred to as an |
| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this Application Note. This Application |
| Note may be copied and distributed subject to the foll ow ng |
| conditions: 1) Al text nust be copied without nodification and |
| all pages rmust be included; 2) If software is included, all files |
| on the disk(s) nmust be copied wthout nodification [the M5-DOS® |
| utility DI SKCOPY is appropriate for this purpose]; 3) Al

| components of this Application Note nust be distributed together;

| and 4) This Application Note may not be distributed for profit.

|
|
|
|

Copyright 1992 Mcrosoft Corporation. Al R ghts Reserved.
M crosoft, MS-DCS, and the Mcrosoft | ogo are registered
trademarks and Wndows is a tradenmark of M crosoft Corporation.

The Wndows 3.1 Setup program has been changed substantially fromthe
W ndows 3.0 Setup program Setup was changed in order to inprove its
ease of use and to give you nore control over the setup process.

VWhen upgradi ng your nmachine from Wndows 3.0 to Wndows 3.1, the setup
process will maintain your group files, systemdrivers and settings,
desktop settings, applications, type managers, and CONFI G SYS file
settings, including the order in which your device drivers are | oaded.
Wndows 3.1 Setup will update existing Wndows device drivers (if 3.1
has updat ed versions), add any new entries to your .IN files, and
install TrueType fonts.

The Setup program al so has a tutorial that will famliarize you with
the Mcrosoft Wndows operating systemversion 3.1 and show you how to
use t he nouse.

When you select the Setup Existing Applications option, Setup will
pronpt you to identify applications with identical filenanes. This new
feature allows Setup to create programinformation files (PIFs) for M-
DOS applications that use the sanme . EXE fil enane.

VWHAT SETUP DCES

When Setup is first invoked, it searches your systemfor nenory-
resi dent prograns, such as device drivers or terninate-and-stay-
resident (TSR) prograns, which are known to cause problens with Setup
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or Wndows 3.1. If Setup does detect a nmenory-resident program it
wi Il advise you to renove that device driver or TSR program from your
CONFI G SYS or AUTCEXEC. BAT file, restart your system and then start
Set up agai n.

Setup will also check the avail able space on your hard drive. If Setup
detects a |l ack of space for a full installation, it will provide an
option for a partial installation of Wndows. If the setup process
does not conplete for some reason (such as a power failure), you can
start Setup again, and it will detect that the setup process has not
been conpleted. At this point, Setup will offer suggestions on how to
correct the condition that caused the previous setup to fail

NEW SW TCHES FOR SETUP

The Wndows 3.1 Setup program has new conmand-1ine switches in
addition to those of the Wndows 3.0 Setup program The following is a
list of the command-1line switches that can be used with the W ndows
3.1 Setup program

setup /? -- Displays the Help dialog box and a |list of available
comand- 1 i ne switches.

setup /n -- Sets up a shared copy of Wndows froma network server.
setup /i -- Disables the hardware detection that the Setup program

normal ly perforns. Using the setup /i option allows you to check
the accuracy of the settings on the System Infornation screen and
possi bly make corrections.

setup /o:<filespec> -- Specifies the SETUP.INF file, where
<filespec> is the name of the SETUP.INF file that will be used by
Set up.

setup /s:<filepath> -- Specifies a path to the Setup di sk, where
<filepath> is the full path to the Setup disk.

setup /b -- Forces Setup to run in nonochrone node.

setup /t -- Causes Setup to search the drive for software that is
i nconpati bl e and shoul d not be run at the sane tinme as Setup or
W ndows 3. 1.

setup /c -- Turns off the search for nenory-resident prograns.
setup /a -- Starts an adm nistrative Setup programthat places

W ndows onto a network server. Setup expands and copies all the
files on every disk to a given directory and then marks the files
read-only.

setup /h:<filespec> -- Starts Batch Mde Setup, which requires
little or no user interaction. <Filespec> is the name of the system
settings file that contains your configuration settings. If
<filespec>is not in the directory fromwhich Wndows is being set
up, the path to it rnust al so be included.

MODES OF W NDOWS SETUP

The Wndows 3.1 Setup program has new setup nodes, Express and Custom
nodes, as well as a new Batch Mdde Setup feature that allows for
aut onati on of the setup procedure.

Express Setup

The Express Setup node is newto Wndows 3.1 and is the default
installation node. It automatically detects the system hardware and
appl i es standard defaults to all other installation options. Wen
upgradi ng from Wndows 3.0 using Express Setup, the only entry
requi renent is your name. If using Express Setup for a new
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installation of Wndows 3.1, you will be required to enter your nane
and select a printer, printer type, and printer port, if applicable.

Cust om Set up

The Custom Setup node is very simlar to the Wndows 3.0 Setup
process, with sonme additional features. A custominstallation allows
you to have full control in selecting the Wndows directory, system
har dwar e, optional conponent installation, changes to the CONFI G SYS
and AUTOEXEC. BAT files, printer installation, and setup of existing
applications. If you are upgrading froman existing 3.0 installation
sone options, such as the Printer Installation dialog box, will not be
selected by default, in order to preserve the existing drivers.

Bat ch Mbode Set up

The Batch Mbde Setup process is designed to sinplify and speed up the
installation of Wndows 3.1 onto nmultiple nmachines that will be using the
same or very simlar configuration infornmation. Batch Mdde Setup uses the
/h:<fil espec> switch, as described above. Setup uses the information
provided in the specified file to deternmi ne the configuration during the
setup process; mninmal user input is required. If hardware or setup options
are not specified in the file, Batch Mbde Setup will use defaults for these
options and will performautomatic detection of the systenmis hardware. The
file containing the configuration information typically has an extension of
.SHH. Wndows 3.1 includes a sanple file, with explanatory conments, called
SETUP. SHH that can be nodified to nmeet your needs. For nore information
about the Batch Mbde Setup program for Wndows 3.1, see the Mcrosoft

W ndows Resource Kit. For nore information, call the Mcrosoft Sales
Information Center (MSIC) at (800) 426-9400.

Mai nt ai ni ng Wndows wi th Setup

Once you have successfully installed Wndows 3.1, you can use the

W ndows Setup programto update your installation whenever your
hardware or software configuration changes. To update your Wndows 3.1
installation, start Setup either frominside Wndows or fromthe

W NDOWS di rectory conmand pronpt.

When you start Setup fromthe conmand pronpt, you can change the
W ndows device drivers for your system hardware, change code page and
| anguage options, and install third-party Wndows device drivers.

When you start Setup fromw thin Wndows, you can change the video,
nouse, keyboard, and network drivers. You can al so have Setup search
your hard disk for applications and set up icons for any applications
it finds. You can al so use Setup to add or renove, conpletely or
partially, the optional conponents that cone with Wndows 3.1. The
followi ng are the conmponents that can be added or renoved through

Set up:

README fil es
W ndows accessori es
Ganes

Screen savers
Wal | paper and sounds

TROUBLESHOOTI NG SETUP

The first part of the Wndows 3.1 setup process runs with VMs-DOS. |f
the Setup program stops during this part of the installation, it may
be due to one of the follow ng probl ens:
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1. Inability to correctly detect the systenl s hardware (which may
result in your nachine stopping).

To correct this problem run Setup again by typing "setup /i"
(without the quotation nmarks). This comand causes Setup to bypass
its hardware detection and run the Custom Setup process. \Wen the
System I nfornmati on screen cones up, choose the settings that match
t he hardware on your system

2. Inconpatible hardware or software

Run Setup again, and it will display a failure detection nessage
pronpting you to take the necessary steps to continue. Continue the
setup process and specify the correct hardware when the System

I nformati on screen appears. If the System|Information sel ections
appear correct, a nmenory-resident programmay be interfering with
the setup process. In such an instance, exit Setup and restart the
machine with mni mal CONFlI G SYS and AUTOEXEC. BAT files. Using a
text editor such as Notepad, comment out any entries in these files
that are not absolutely necessary for the operation of the nachine.
(To comment out an entry, type "reni [without the quotation narks]
at the beginning of the line.)

NOTE: If you do not know the purpose of a line in your CONFI G SYS
or AUTCEXEC. BAT file, leave that line as is. Also, if the system
has RAM or ROM shadowi ng, this should be disabled, as it can
interfere with both Setup and W ndows 3. 1.

3. Hard disk problens.

If your hard di sk has a nunber of lost clusters (allocation units),
is excessively fragnented, or has a nunber of bad sectors, Wndows
Setup may not be able to run. In such a case, the best course of
action is to run the M5-DOS command CHKDSK. Note the anmount of
avai | abl e di sk space and whet her CHKDSK reports any | ost allocation
units. If lost allocation units are reported, you can correct this
probl em by typing "chkdsk /f" (without the quotation marks).

CAUTION: If the number of |ost allocation units is excessive
(anything nore than 10-20 | ost allocation units), there nay be a
probl em el sewhere in the system Running CHKDSK /F with an
excessi ve nunber of lost allocation units may result in data
corruption on your hard disk. It is best to speak with your
support consultant in such an instance to determ ne the best
course of action. Bad sectors and fragnented di sks can be
corrected by using third-party utility packages such as Norton
Uilities from Symantec, or PC Tools from Central Point.

The W ndows Portion of Setup

Partway through the installation, the setup process will switch from
M5-DOS to Wndows. Wndows Setup will informyou that it is trying to
start Wndows. At the point where the Setup program switches from M5
DOS to Wndows, the screen may go bl ack and the nachine nay stop. The
foll owi ng are possible causes and their resol utions:

1. Conflicts with nenory-resident applications (TSR prograns and/ or
device drivers).

When you started Setup, your system had an programin nmenory that
wites directly to your video screen, rather than going through the
Bl OS--for exanple, a TSR network messagi ng programthat notifies
you when a print job conpletes. Oher nmenory-resident prograns can
also interfere with Wndows Setup. Setup will detect and warn you
about many inconpati bl e menory-resident prograns when it first
starts. (The file SETUP. TXT, |ocated on Disk 1, provides additiona
i nformati on about using these prograns with Setup or Wndows. The

i nfornmati on about nenory-resident prograns is |listed al phabetically
by program nane.) Make sure that any extraneous applications and
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devi ce drivers have been cl osed or commented out of your CONFI G SYS
and AUTOEXEC. BAT files before starting Wndows 3.1 Setup. To
conment out an entry, type "reni (w thout the quotation narks) at

t he begi nning of the line.

NOTE: |If you do not know the purpose of a line in your CONFI G SYS
or AUTCEXEC. BAT file, leave that line as is.

2. Inability to correctly detect hardware.

Type "setup /i" (without the quotation marks) at the comand
pronpt. Wen the System Information screen conmes up, nmake sure that
the settings displayed match the hardware on the system I|f the
settings shown do not nmatch, change themto the correct settings.

3. Inconpatible hardware or software

Run Setup again; Setup will display a nmessage indicating which
device is inconpatible and pronpt you to specify a different
device. On the System Information screen, verify that all the
settings are correct and nodify themif they are not. If you are
still unable to proceed through Setup, try installing Wndows by
typing "setup /i" (without the quotation marks), choosing the

| owest resolution supported by your nonitor, and selecting the No
Mouse Or Other Pointing Device option. If the Setup program
proceeds, you can run Setup again after Wndows installs to
correctly configure Wndows for your machine. Install the proper
configuration conponents one at a tinme. If you encounter problens
with one or nore of the conponents, contact the manufacturer of the
conponent in question for nore i nformation

4. |Incorrect version of M5 DCS.

Wndows 3.1 requires M5-DCOS version 3.1 or later. To deternine what
version of M5-DOS is present on your system type "ver" (without
the quotation nmarks) at the MS-DOS conmand pronpt, and you wil |
recei ve a nessage indicating your Ms-DOS version. |If necessary,
install a newer version of M5-DOS and then run Setup again. Wen
you attenpt to install Wndows 3.1 with a version of Ms-DOCS prior
to 3.1, Setup will display an error nessage and terninate. It is

al so inportant that the version of M5-DOS on your nachine is

desi gned for that machine.

CAUTION: Do not run an original equiprment manufacturer (OCEM
versi on of Ms-DOS on a machi ne not manufactured by that OEM (for
exanpl e, COVPAQ Ms-DCS on an | BM nmachi ne).

If the Setup program does not detect that you have inserted the disk
that you were pronpted for, one of the follow ng conditions may be
true:

1. A disk-caching utility nmay be caching the floppy disk drive.

To renove the di sk cache, use a text editor such as Notepad to open
the CONFI G SYS or the AUTOEXEC. BAT file and comment out the line
pertaining to the disk-caching utility. To comment out a |line, type
"rem' (without the quotation marks) at the beginning of the line.
After saving the file and exiting your editor, restart your system
and run Setup again.

2. The system may not have received the nessage that the floppy disk
has been changed.

Under MS-DOS 3.2 and later, you can try to correct this problem by
addi ng ei ther DRI VPARM or DRI VER SYS to your CONFIG SYS file and
then restarting your conputer. For exanple, if you are setting up
Wndows 3.1 fromdrive A, and it is a high-density 5.25-inch drive,
you woul d add ONE of the following Iines to your CONFIG SYS file

drivparm=/d:0 /f:1
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-Or-
devi ce=c:\dos\driver.sys /d:0 /f:1

NOTE: |If your MS-DOS files are located in a directory other than
C.\DGCs, nmeke the appropriate change to the path in the above
device= line. For nore information on either of these comrands,
pl ease refer to your MsS-DOS user's guide.

NONSTANDARD W NDOWS 3. 0 DRI VERS

If you are using a nonstandard display driver, such as Super VGA, with
W ndows 3.0, you nmay receive an error nmessage or encounter difficulty
while starting Wndows 3.1. The followi ng are error nessages that can
be caused by an inconpatible display driver:

- "Error loading VGA. DRV' will appear if the driver cannot be | oaded.

NOTE: "VGA.DRV' will change to match the nane of the currently
installed display driver.

- "Error loading USER EXE' or "Error |oading CGDl.EXE' can be caused
by ot her nonstandard W ndows drivers or conponents.

If you encounter any of these nessages, you may need to exit Setup and
run Setup within Wndows 3.0 to return Wndows 3.0 to a standard
configuration. Once Wndows 3.0 is at a standard configuration, run

W ndows 3.1 Setup. Contact your hardware manufacturer to see if there
are any special concerns.

I f none of the above steps allows Setup to install Wndows 3.1 on your
system you may need to contact your hardware manufacturer for nore
i nformati on.

You can find WNW526. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmicrosoft.com hone page, click the Support icon
dick Know edge Base, and sel ect the product.
Enter kbfile WW526. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW526. EXE

3 Press here to
e b
y copy

w WWO0526.EXE
to your
computer.
- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad W\526. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- You can have this Application Note nailed or faxed to you fromthe
automated M crosoft Wndows 3.1 FastTips Technical Library, which you
can call 24 hours a day, 7 days a week at (800) 936-4200. NOTE: The
Fast Ti ps Technical Library is available only to custonmers within the
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U. S. and Canada.

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbsetup kbdi splay kbfile kbappnote
KBSubcat egory:
Addi ti onal reference words: appnote 3.10

Copyright Mcrosoft Corporation 1996.

WWO0527: New Features in Windows 3.1

PSS ID Number: Q83245
Article last modified on 07-29-1996
PSS database name: WIN3X

3.10
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversion 3.1

This Application Note, "WW527: New Features in Wndows 3.1," describes the
new features in version 3.1.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynmous ftp server)

- Mcrosoft Downl oad Service (MSDL)

- Mcrosoft FastTips Technical Library

- Mcrosoft Product Support Services

For conplete information, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WWO0527.exe
to your

THE TEXPERSWN527

M crosoft Product Support Services Application Note (Text File)
WAD527: NEW FEATURES | N W NDOWs 3.1

Revi si on Date: 3/92
No Di sk | ncl uded

The follow ng information applies to Mcrosoft Wndows version 3.1.

| 1 NFORVATI ON PROVI DED I N THI S DOCUMENT AND ANY SOFTWARE THAT MAY |
| ACCOVPANY THI S DOCUMENT (collectively referred to as an |
| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
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KI ND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND/ OR FI TNESS FOR A |
PARTI CULAR PURPCSE. The user assumes the entire risk as to the |
accuracy and the use of this Application Note. This Application
Not e nay be copied and distributed subject to the foll ow ng
conditions: 1) All text rust be copied wthout nodification and

all pages must be included; 2) If software is included, all files
on the disk(s) nust be copied without nodification [the M5-DOS® |
utility D SKCOPY is appropriate for this purpose]; 3) Al
conponents of this Application Note nmust be distributed together
and 4) This Application Note may not be distributed for profit.

Copyright 1992 Mcrosoft Corporation. Al R ghts Reserved.
M crosoft, MS-DCS, and the Mcrosoft | ogo are registered
tradenmarks and Wndows is a tradenmark of M crosoft Corporation

For W ndows version 3.1, Mcrosoft significantly enhanced the
usability of the Wndows operating system based on extensive feedback
fromusers of Wndows version 3.0. Dozens of inprovenents will be

noti ceabl e i medi ately, while hundreds of others work behind the
scenes to support new features. M crosoft made nore than 1000 changes
in Wndows 3.1, changes that contribute to a snoother, nore responsive
i nteraction between the user and W ndows.

| MPROVED | NSTALLATI ON

The W ndows version 3.1 Setup program can detect even nore hardware
and software configurations than its version 3.0 predecessor
Therefore, Wndows 3.1 configures itself optinmally for the conputer on
which it is installed. The Setup program al so detects a wide variety
of term nate-and-stay-resident (TSR) prograns and hardware devices
known to cause problens; it then notifies you of a problem or
corrects the problemw t hout your invol venent.

Wndows 3.1 will be easier for novice users to install because of the
Express Install feature. This is the default setup nethod for W ndows
3.1 and requires minimal user input. For nore advanced users, there is
a Customlinstallation option that gives you a high degree of control
over the setup process, so you can custom ze the installation to fit
your needs. For PC coordinators, Wndows 3.1 installation provides the
Batch Install option and better network setup features for network
installations.

FI LE MANAGER | MPROVEMENTS

The Wndows 3.1 File Manager has been conpletely redesigned for

i mproved usability and performance. You can now display the directory
tree and directory contents side by side in a window. The File Manager
now supports nultiple "panes" for easy browsing of different drives.
The File Manager also allows the display of nore file attributes than
bef ore and can even display filenanes and fol der names in a choice of
fonts.

Anot her significant inprovenent is the quick fornmat capability, which
allows you to format floppy disks in nmuch less tine than before.

The File Manager al so supports an easier, nore intuitive "drag-and-
drop" nodel for manipulating files. For exanple, to print a file, you
drag the file's icon with the nouse and "drop" the icon onto the Print
Manager icon. You can al so drop an icon on a running application or
the application's title bar; the application will then automatically
open that file. This drag-and-drop functionality is controlled by the
new Regi stration Database, which stores information on how
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applications open and print files and how file types are associ at ed
wi th specific applications.

PROGRAM MANAGER | MPROVEMENTS

| mprovenents to the Program Manager include "w appable"” icon titles
that sit neatly under each icon in nmultiple lines, instead of a single
long line that may overlap with other icon titles. The Program Manager
al so provides the new Startup group, which allows you to | aunch any
group of applications automatically when the Wndows operating system
is started. Adding prograns to the Startup group is done by sinply
draggi ng and dropping an icon

CONTEXT- SENSI Tl VE HELP

The Wndows 3.1 help system has al so been enhanced; it now provides
context-sensitive help information. By highlighting a conmand or
procedure and pressing the F1 key, you will be greeted with help
screens containing specific informati on about the command, as well as
any associ ated information.

PRI NTI NG | MPROVEMENTS

The Wndows 3.1 Print Manager can now resunme stalled print jobs

wi t hout user intervention. For exanple, if a printer runs out of
paper, the print job will be automatically resuned after the paper
tray is restocked.

Anot her printing inprovenent introduced with Wndows 3.1 is the
universal printer driver (UNIDRV). This software offers a single,
printer-independent driver for which specific printer drivers can be
built rapidly. The universal printer driver nakes it easier for
printer manufacturers to wite or update printer drivers, because the
driver encapsulates all the najor features of a printer driver in a
single piece of software. Vendors sinply provide a table of printer-
specific paraneters for each printer. Instead of using dozens of
nmonolithic printer drivers, the Wndows operating systemneeds only a
single driver and a snall support table for each printer. Nearly 250
printers are supported in Wndows 3.1, with the majority supported

t hrough UNI DRV.

BETTER SUPPORT FOR NETWORKS

M crosoft has made Wndows 3.1 easier to use on a conputer that is
attached to a network. Network administrators will find setup is
easier with Wndows 3.1, especially for conplex system configurations.
Net wor k probl ens are al so easier to trace and correct because network
error nmessages contain nore information regarding the type and source
of the problem

W ndows al so mai ntains persistent network connections, meani ng that

i nformation about a renote disk drive or printer is nmaintained by the
W ndows operating systemafter a network session is term nated. Wen
Wndows is restarted, it will reconnect autonmatically to the sane
networ k connections present when it was closed. Wndows will even
pronpt the user for passwords if needed.

APPLI CATI ON SUPPORT: | NTEGRATI ON

W ndows 3.1 provides the nost sophisticated platformyet for
application integration, naking it easier for users to exchange data
bet ween docunents and for programrers to build data-exchange
capabilities into applications for Wndows. Application integration is
supported by several features of version 3.1, as discussed below in
detail.
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hj ect Linking and Enbeddi ng

An inportant technology for the 1990s, object linking and enbeddi ng
(OLE) creates an environnment in which applications can share

i nfornmati on seam essly. Wth OLE, all data can be thought of as

obj ects. A spreadsheet chart, an illustration, a table, and even a
paragraph of text are all exanples of objects. OLE provides the

i nformati on necessary for applications to share these objects easily.

Wndows 3.1 supports OLE by providing standard libraries, interfaces,
and protocols that applications use to exchange data objects. As
devel opers inplement CLE capabilities within progranms, you will see a
new generati on of applications that work together

M crosoft has added OLE capabilities to new versions of the W ndows
Wite, Paint, and Cardfile accessories, all of which are provided with
Wndows 3.1. You can, for exanple, create an illustration using the
Pai nt program and enbed the graphic in a Wite docunent. If the
illustration nust be updated, you can double-click its icon within the
Wite docunent, which |aunches Paint automatically so you can edit the
drawi ng. Since the original graphics file is enbedded in the Wite
docunent, there is no need to store or update nultiple copies of the

i mage, and the file can be updated on any PC w th Pai ntbrush.

Better Support for Dynam c Data Exchange

In the Wndows operating system the standard way of sharing data

bet ween applications is through a nechani sm known as dynani c data
exchange (DDE). COLE and other forns of data exchange use DDE as their
primary nmeans of sharing data.

W ndows 3.1 provides devel opers with a new Dynam ¢ Data Exchange
Manager Library (DDEM.), which offers a higher-|level programm ng node
and nakes it easier for developers to inplenent DDE capabilities in an
application designed for Wndows.

Better Support for Ms-DOS Applications

W ndows 3.1 provides inproved support for existing Ms-DOS applications
within the Wndows operating system 1In particular, performance of M-
DOS- based applications is enhanced when Wndows 3.1 is used in
conjunction with Ms-DOS version 5.0, because Ms5-DOS 5.0 can
significantly increase the anmount of conventional nenory available. In
addi ti on, W ndows 3. 1:

- Supports Ms-DOS applications running in VGA graphics node in a
wi ndow or running in the background.

- Allows nouse support for Ms-DOS-based applications when running in
a full screen or in a w ndow.

- Includes nore prewitten programinformation files (PIFs), which
tell Wndows how to run a specific MS-DOS-based application; this
results in even greater MsS-DOS-based application support.

- Ofers disk-paging, which will allow you to concurrently run nore
applications for M5-DOS than you can under W ndows 3. 0.

| MPROVED APPLI CATI ON SUPPORT: TRUETYPE™

Wndows 3.1 includes the new TrueType scal abl e-font technol ogy.
TrueType provides outline fonts, giving you instant access to fonts in
any point size, and allow ng high-quality output on any nonitor or
printer supported by Wndows. TrueType was desi gned and devel oped to
neet the requirenments of type professionals and graphi c designers and
offers the followi ng benefits.
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Conpl ete Integration with the Operating System

TrueType is an integrated conmponent of Wndows 3.1. For the W ndows
custoner, this neans there is nothing to buy or install. Al the
benefits of scal able-font technology are built into the operating
system so existing applications can take advantage of the benefits

i medi ately. TrueType fonts can be used in Wndows applications and in
the systemitself. For exanple, you can now choose your own fonts for
Fil e Manager. Four TrueType scal able-font fanmilies will ship with al
copies of Wndows 3.1: Arial (alternative to Helvetica), Tines New
Rorman, Courier, and Synbol .

Cross-Platform Conpatibility

TrueType is also offered on the Apple Maci ntosh, and TrueType fonts
can be ported between Wndows and the Maci ntosh without conversion
Theref ore, docunents using TrueType fonts can be exchanged between a
PC runni ng Wndows and a Maci ntosh without changes in character set,
font metrics, or line endings. TrueType is also available in Macintosh-
conpati bl e laser printers and in Truel mage printers, and has been
licensed to nunerous printer vendors for use in future products.

Dynani ¢ Font Downl oadi ng

TrueType fonts are automatically converted to bitmap i mages or
outlines, depending on the printer being used, and then downl oaded to
the printer. For PostScript printers, both bitmaps and outlines are
used. For printers using Printer-Control Language (PCL), bitmap inages
are used. TrueType uses dynam ¢ downl oadi ng, sending only the
characters requested rather than the entire character set, resulting
in faster, nore efficient printing.

Open Technol ogy

To make it easy for vendors to support TrueType, M crosoft has
published the conplete specification for the TrueType font fornat.
This specification details every aspect of the font format, including
the outlines, netrics, font nanes, and all technical infornmation
associated with the font. Public availability of the TrueType font
specification will make it easier and | ess expensive for vendors to
support TrueType fonts with their products.

SYSTEM ROBUSTNESS AND PERFORMANCE

Since its shipnent in May 1990, Wndows version 3.0 has proven to be a
remar kably stable product. In fact, Mcrosoft inplenented only one
update rel ease (version 3.0a) to accomrmpdate minor corrections. Like
any mature operating system Wndows works in cooperation with a vast
nunber of hardware platforns, applications, and peripherals. Wth the
countl ess pernutations of software and hardware, occasional conflicts
are inevitable, and approxinmately 1 to 2 percent of the calls to

M crosoft Product Support Services about Wndows 3.0 are regarding
unrecoverabl e application errors (UAES).

Through M crosoft's conmuni cati on with Wndows users and devel opers,

M crosoft has gained a detail ed understandi ng of how applications
generate and handl e errors. Mst UAE questions pertaining to Wndows
3.0 have been resol ved by hel ping users renove mni sbehavi ng TSR
programnms, by answering questions on drivers or software, by renoving
unnecessary lines in CONFIG SYS files, or by installing later versions
of the applications that are causing probl ens.

Reduci ng UAEs and enhanci ng system robustness were primary goals for
the designers of Wndows 3.1. Mcrosoft's accunul ated know edge serves
as the basis for the follow ng design focal points:
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- Devel oping better diagnostics to pinpoint the cause of application
errors

- Providing tools and information to hel p developers wite error-free
applications

- Protecting the systemfrom application errors

- Graceful handling of application errors if they do occur (so the
application causing the error doesn't stop the system

The following are several exanples of how these design goals are
i mpl emented in the Wndows operating systemversion 3.1.

Error Diagnostics and Reporting

If an application generates an error running with Wndows 3.1, you
will receive an error dialog box with specific information about the
type of error that occurred and which application generated the error
(The Wndows 3.0 dial og box sinply says "Unrecoverabl e Application
Error.") This allows problens to be traced and corrected nmuch nore
qui ckly than before.

Additionally, Wndows 3.1 ships with a diagnostic tool called Dr.
Wat son that |ogs information about an application error, should one
occur. This logged data provides feedback on the error that can be
used by a support technician to determine the solution to the error
and hel p devel opers sol ve the application error

Error Recovery

Wndows 3.1 includes a nunber of inprovenents designed to handle
application errors nore effectively.

One of these inprovenents is the use of paraneter validation--the sane
type of paranmeter validation that devel opers use also works in the
retail version of Wndows 3.1. This validation nonitors application
calls to ensure that applications do not violate systemintegrity.

An errant application may still cause problens, such as stopping so
that your conmputer no | onger responds to input. Under version 3.1, if
an application stops, you can press the CTRL+ALT+DEL restart key
sequence, and Wndows will ask whether the application should be
continued or closed. If you choose to close the application, Wndows
will reset the environment to a stable state that will allow you to
continue working within the Wndows operating system You no |onger
have to exit and restart Wndows. This gives you better control over
your system

The sum of all these efforts is a systemwth significantly enhanced
reliability, in which application errors are far less likely to cause
you to stop working and shut down the application or restart the
system

| MPROVED PERFORVANCE

Many perfornmance inprovenents have been achi eved throughout W ndows
3.1. These incl ude:

- Faster, nore responsive user shell conponents (notably, File
Manager and Program Manager).

- Faster disk caching. The Wndows SMARTDrive disk-caching utility
has been conpletely redesigned for Wndows 3.1. It installs
autonmatically during setup and significantly boosts performance by
caching read and wite di sk operations.

- Faster paging in 386 enhanced nmode. Version 3.1 includes a 32-Bit-
Di sk- Access driver that allows Wndows to bypass Ms5-DOS and the
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BIOS to access the Wndows virtual nenory paging file.

- Increased display driver performance (for exanple, the VGA and 8514
drivers).

- Better printing performance. The overall printing speed is
i mproved; but, nore significantly, Wndows al so gives control back
to the application nore quickly after the Print comand is invoked.

MULTI MEDI A

Audi o services and Media Control Interface (M) support have al so
been added to Wndows 3.1. The audi o application progranmn ng
interfaces (APIs), which are identical to those found in Miltinedia
Extensions 1.0, specifically support waveform or PCM audi o and Musi cal
Instrunment Digital Interface (MD) synthesized audi o. Additionally,
any application for Wndows that supports COLE can take advantage of
the audi o capabilities in Wndows 3.1 with no additional devel oprment
requi red by the independent software vendor (I1SV). From an
application's perspective, audi o becones just another object type.

The MCl architecture supports control of nedia devices such as video
di scs and vi deotape. Using drivers provided by third-party periphera
vendors, this support provides greater flexibility to the standard
conputi ng environnent and neets anot her growi ng narket need,
especially in the areas of corporate presentations, training, and
educati on.

For those who require full rmultinmedia support, Mcrosoft offers a CD
ROM version of Wndows 3.1 with the nultinedia extensions and drivers.
This product includes Misic Box, an accessory for playing CD audio

di sks, and HyperQui de, an online Help program The addition of audio
services and nmedia control support to Wndows 3.1 is yet another

evol utionary step toward bringing nultimedia functionality into the
mai nstream of desktop conputi ng.

W ndows 3.1 works seanml essly with Miultinedia Extensions 1.0. These
extensions allow you to enbed new objects such as audi o, anination

and full-notion video in existing applications. The objects also all ow
you to create a whole new class of multinedia docunents, such as

encycl opedi as enhanced with video and audi o clips, or catal ogs that

di splay animated illustrations. The extensible architecture of Wndows
nmakes it possible for multinmedia conmputing to span | ow cost systens
for honme and education to sophisticated nultinedia authoring platfornmns
for the higher end of the narket.

An inportant enabling technology for nultinedia conputing is the OLE
protocol described above. Wth OLE and Wndows 3.1 or Miltinedia
Extensions 1.0, you can enbed a multinmedia object, such as an audio
clip, in an existing application for Wndows, just as you can enbed a
chart or text file.

LAPTOP SUPPORT

Many vendors of today's popul ar 286- and 386-based | aptop conputers
ship Wndows version 3.0. Laptop users will appreciate a feature in
Wndows 3.1 called nmouse trail, which makes it easier to find the
cursor on a laptop display. In addition, Wndows 3.1 supports the
Advanced Power Managenent (APM specification, which allows Wndows to
support the native power managenent of a |laptop PC for |onger battery
life.

The W ndows operating systemversion 3.1 is an inportant next step in
M crosoft's core systens strategy--an evolutionary strategy that spans
286- based | aptops to high-end workstations or servers. Today, W ndows
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runs with Ms-DOS, the operating systemthat spawned the PC industry
and is currently in use by tens of nmillions of people. Wndows also
runs the thousands of existing Ms-DOS and W ndows- based applications.
Ext ended versions of Wndows--nultinedia or pens, for exanple--allow
you to run all these applications as well, plus unigue new
applications devel oped with pens or nmultinmedia in mnd

M crosoft's vision of conmputing in the 1990s and beyond is that
conputers will enpower individuals and organi zations. Wth its

scal abl e i npl enentations, the investnments of Mcrosoft, and the
commtnent of third parties, the Wndows operating systemw |l be the
foundation for realizing this vision

You can find WNM527. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmi crosoft.com hone page, click the Support icon
dick Know edge Base, and sel ect the product.
Enter kbfile WW527. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp.mcrosoft.com
Change to the Softlib/Mlfiles folder.
Get WW527. EXE

3 Press here to
e b
y copy

[Ili WW0527.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad W\527. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- You can have this Application Note nailed or faxed to you fromthe
automated M crosoft FastTi ps Technical Library, which you can cal
24 hours a day, 7 days a week at (800) 936-4200. NOTE: The Fast Ti ps
Technical Library is available only to custonmers within the U S. and
Canada.

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Monday through Friday, 6:00 A M
to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.

KBCat egory: kbfil e kbdi spl ay kbappnote
KBSubcat egory:
Addi ti onal reference words: appnote 3.10 wi n31l drwatson

Copyright Mcrosoft Corporation 1996.
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WWO0528: Application Note Discussing Fonts

PSS ID Number: Q83247
Article last modified on 07-29-1996
PSS database name: WIN3X

3.10
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversion 3.1

M crosoft Product Support Services offers an Application Note that talks
about fonts in general and Wndows 3.1 fonts in particular. It includes

i nfornmati on on raster, vector, and TrueType fonts; printer fonts; the

W ndows 3.1 character map; dot-matrix printer fonts; HPPCL printer fonts;
downl oadabl e fonts; and PostScript printer fonts.

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynous ftp server)

- Mcrosoft Downl oad Service (MSDL)

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WW0528.exe
to your

THE TEXP™BESWW528

M crosoft Product Support Services Application Note (Text File)
WM528: FONTS

Revi si on Date: 3/92
No Di sk | ncl uded

The followi ng information applies to Mcrosoft Wndows version 3.1.

| 1 NFORMVATI ON PROVI DED | N THI S DOCUMENT AND ANY SOFTWARE THAT MAY |
| ACCOVPANY THI S DOCUMENT (collectively referred to as an |
| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this Application Note. This Application |
| Note may be copied and distributed subject to the foll ow ng |
| conditions: 1) Al text nust be copied without nodification and |
| all pages nmust be included; 2) If software is included, all files |
| on the disk(s) must be copied wthout nodification [the M5-DOS® |
| utility DI SKCOPY is appropriate for this purpose]; 3) Al

| components of this Application Note nmust be distributed together;

| and 4) This Application Note may not be distributed for profit.

|
|
|
|

Copyright 1992 Mcrosoft Corporation. Al R ghts Reserved.

M crosoft and M5-DOS are registered tradenmarks and Wndows is a
trademark of M crosoft Corporation.
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There is a good deal of m sunderstandi ng about just what a font is.
When nost people talk about a font, they are really tal king about a
typeface. A typeface is a set of characters that share common
characteristics such as stroke width and the presence or absence of
serifs. For exanple, Arial and Courier are each typefaces. Frequently,
both the typeface and its nane are copyrighted by the typeface

desi gner or nanufacturer.

A font is the conplete set of characters for one style of a specific
typeface, including all the letters, nunbers, and punctuation marks.
For exanple, Courier New Bold Italic is a font. In Wndows, a font
famly refers to a group of typefaces with simlar characteristics.
The fanmilies that Wndows recogni zes for font installation and mappi ng
are Roman, Swi ss, Mddern, Script, and Decorative. For exanple, Arial,
Arial Bold, Arial Bold Italic, Arial Italic, Small Fonts, and M5 Sans
Serif are all part of the sans serif Swiss font famly.

For printing and display on a conputer system each font has its own
character set according to ASCII, ANSI, OEM or other industry
standards that defines what character is represented by a specific
keystroke. Wndows uses the ANSI character set. Many non- W ndows
applications use the ASCI| character set.

The followi ng basic terns are used in Wndows to define the appearance
of fonts in an application

- "Font style" refers to specific characteristics of the font. The
four characteristics you can define for fonts in Wndows are
italic, bold, bold italic, and roman (often called Nornal or
Regul ar in font dial og boxes).

- "Font size" refers to the point size of a font, where a point is
about 1/72 of an inch. Typical sizes for fonts in text are 10
poi nts and 12 points.

- "Font effects" refer to attributes such as underli ni ng,
stri ket hrough, and color that can be applied to text in many
applications.

You may al so encounter the following terns in descriptions of fonts
and typefaces:

"Pitch" refers to the type size for fixed-width fonts, specified in
characters per inch (cpi), where 10-pitch = 12-point,
12-pitch = 10-point, and 15-pitch = 8-point type.

- "Serif" and "sans serif" describe specific characteristics of a
typeface. Serif fonts, such as Tines New Ronan or Courier, have
projections, or serifs, that extend fromthe upper and | ower
strokes of the letters. Sans serif fonts, such as Arial and M5 Sans
Serif, do not have serifs.

- "Slant" refers to the angle of a font's characters, which can be
italic (slanted) or roman (not slanted).

- "Spacing" can be either fixed or proportional. In a fixed font such
as Courier, every character occupies the sane anount of space. In a
proportional font such as Arial or Tinmes New Ronan, character w dth
vari es.

- "Weight" refers to the heaviness of the stroke for a specific font,
such as light, regular, book, dem , heavy, black, and extra bold.

- "Wdth" refers to whether the standard typeface has been conpressed
or extended horizontally. The variations are condensed, nornal, and
expanded.
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"X-height" refers to the vertical size of |owercase characters.
W NDOAS 3.1 FONTS

The W ndows operating systemversion 3.1 provides three basic kinds of
fonts, which are categorized according to how the fonts are rendered
for screen or print output:

"Raster fonts" are stored in files as bitnmaps and are rendered as
an array of dots for displaying on screen and printing on paper
Raster fonts cannot be scaled or rotated.

- "Vector fonts" are rendered froma mathemati cal nodel, where each
character is defined as a set of |ines drawn between points. Vector
fonts can be scaled to any size or aspect ratio.

- "TrueType™ fonts" are outline fonts using new technol ogy
available in Wndows 3.1. They can be scal ed and rotated.

Besi des the font-rendering nechanism Wndows fonts are described
according to the output device:

"Screen fonts" are font descriptions that Wndows uses to represent
characters on display devices. Wndows uses special raster fonts as
the system screen font for menus, w ndow captions, messages, and
other text. A set of system fixed, and CEMternminal fonts is

shi pped with Wndows 3.1 to match your systenis display
capabilities (that is, CGA EGA VGA or 8514 video displays). The
default system screen font in Wndows 3.1 is System a
proportionally spaced raster font. The installed screen fonts are
listed in the [fonts] section of your WN.IN file

Sone screen fonts are installed for displaying non-Wndows
applicati ons when Wndows is running in 386 enhanced node. By
default, code page 437 (U.S.) fonts are installed. Qther screen
font files are included for international |anguage support,
identified by the code page nunber appended to the filenane.

- "Printer fonts" are the font descriptions used by the printer to
create a font. Wndows applications can use three kinds of printer
fonts: device fonts, downl oadable soft fonts, and printable screen
fonts.

W ndows Raster Fonts

Raster fonts are bitmaps supplied in different sizes for specific

vi deo di splay resolutions. The Wndows fonts Ms Serif, Ms Sans Serif,
Courier, System and Terminal are raster fonts. A raster font file
contains data that describes all the characters and styles of a
typeface for a specific display device. Wndows provides severa
raster font sizes for various display devices. For exanple, M Serif
cones in point sizes 8, 10, 12, and 14 for CGA EGA, VGA, and 8514
di spl ay devices. Wndows can scale raster fonts to even nultiples of
their supplied sizes. This nmeans that M5 Serif can be scaled to 16,
20, or 24 points, and so on. Bold, italic, underline, and
stri ket hrough styles can al so be generated froma standard raster
font.

Normal Iy, the correct font sets for your display and printer are
installed by Wndows Setup. Additional raster font sets can be
installed with Control Panel. The following is a list of the raster
fonts installed in Wndows 3. 1:

Font Fi | enane Character Set
Couri er COURI ER. FON ANSI
M5 Sans Serif SSERI Fx. FON ANS
MS Seri f SERI Fx. FON ANS
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Smal | SMALLX. FON ANS|
Synbol SYMBOLX. FON SYMBOL

The raster font sets for different display resolutions are

di stingui shed by a letter suffix on the font nane (represented as x in
the previous table). To determine the file that Wndows installs for a
given display or printer, refer to the "Font Set" columm of the
following table and add to the character set filenanme the letter that
identifies the resolution of the raster font. For exanple, the
resource file for M5 Serif fonts for VGA is named SERI FE. FON.

Hor i zont al Verti cal Aspect
Font Set CQutput Device Resol uti on Resol uti on Ratio H V

A CGA di spl ay 96 dpi 48 dpi 2:1

B EGA di spl ay 96 dpi 72 dpi 1.33:1
C Printer 60 dpi 72 dpi 1:83
D Printer 120 dpi 72 dpi 1.67:1
E VGA di spl ay 96 dpi 96 dpi 1.1

F 8514 di spl ay 120 dpi 120 dpi 1:1

Raster fonts can also be printed if their resolution and aspect ratio
are close to what your printer requires. If you do not see raster
fonts for your printer in a fonts dial og box, check your printer's
hori zontal and vertical resolution and conpare it with the table
above. If there is a close match, choose the Fonts icon in the Control
Panel w ndow and make sure the appropriate font set is installed. If
there is no close match, you will not be able to print the Wndows
raster fonts on your printer. Some printer drivers cannot print raster
fonts, regardl ess of the aspect ratio.

M5 Serif and M5 Sans Serif in Wndows 3.1 replace the identical raster
fonts Tnms Rm and Helv that were installed in earlier versions of

W ndows. W ndows matches M5 Serif to Tns Rm and M5 Sans Serif to Helv
t hrough the [Font Substitutes] section of the WN.IN file

The new W ndows raster font naned Snall Font was designed for
readabl e, efficient screen display of snmall fonts. For sizes under 6
points, Small Font is a better choice for screen display than any
TrueType font because it's easier to read.

W ndows Vector Fonts

Vector fonts are a set of lines drawn between points, like a pen
plotter drawing a set of characters. They can be scaled to virtually
any size, but generally they do not | ook as good as raster fonts in
the sizes that raster fonts are specifically designed for. Vector
fonts are stored in Wndows as col |l ections of graphics device
interface (GDl) calls and are tinme-consuning to generate but are
useful for plotters and other devices where bitmapped characters can't
be used.

Sone W ndows applications automatically use vector fonts at |arger
sizes. These applications often allow you to specify at what point
size you want to use vector fonts. For exanple, the "Vector Above"
setting in Al dus PageMaker specifies the point size at which PageMaker
will switch to vector fonts.

The W ndows fonts Roman, Modern, and Script are vector fonts.
TRUETYPE AND W NDOWs 3.1

As nmentioned earlier, Wndows 3.1 includes a new inpl enmentation of
outline font technology called TrueType. TrueType has nany benefits
over other kinds of Wndows fonts:

- True WYSI WG (what you see is what you get) display--what you see
is really what you get because W ndows uses the sanme font for both
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the screen and printer. You don't have to think about whether you
have a specific point size for a particular printer or for your
di spl ay.

- You can scale and rotate TrueType fonts, and they | ook good in al
sizes and on all output devices that Wndows supports.

- Your docunent will |ook the same when printed on different
printers, and any printer that uses the Wndows 3.1 universa
driver can print TrueType fonts.

- Your docunent will |ook the same if you nove it across platfornmns.
For exanpl e, because the Maci ntosh uses the sanme TrueType font
technol ogy as | BM conpati bl e conmputers, the text you format in
M crosoft Wrd for Wndows will [ook the sane if you open the
docunment in Mcrosoft Wrd for the Macintosh

- Each TrueType typeface requires only an .FOT and a .TTF file to
create fonts in all point sizes at all resolutions for all output
devices. (Raster fonts need separate files for each point size,
resol ution, and di splay device.)

- TrueType is integrated with the operating environnent, so al
W ndows applications can use TrueType fonts without changes or
upgrades, just as they use other Wndows raster fonts.

The TrueType fonts installed with Wndows 3.1 are Arial, Courier New,
Ti mes New Roman, and Synbol in regular, bold, bold italic, and italic

How TrueType Works

TrueType fonts are stored as a collection of points and "hints" that
define the character outlines. Wien a Wndows application asks for a
font, TrueType uses the outline and the hints to render a bitmap in
the size requested. Hints are the algorithns that distort the scaled
font outlines to inprove how the bitmaps | ook at specific resolutions.

Each tine you run Wndows, the first tine you select a TrueType font
size, TrueType renders a bitmap of the selected characters for display
or printing. Because of this, the initial font generation may be
slower than with Wndows raster fonts. However, Wndows stores the
rendered bitmaps in a font cache, so each subsequent tine the font is
used during that Wndows session, display or printing will be just as
fast as with a Wndows raster font.

The W ndows universal printer driver supports TrueType. Any printer
that works with the universal printer driver will support TrueType
automatical | y.

Usi ng TrueType in W ndows Applications

Wth TrueType, you have nore choices for fonts in nost Wndows
applications, plus the sane fonts you had in earlier versions of
Wndows. I n many applications, TrueType fonts appear in the fonts
dialog box with a "TT" | ogo besi de the typeface nanme. Typefaces that
are device fonts have printer icons beside their nanes in the |ist.

You will also notice that you can specify any size you want for
TrueType fonts, rather than choosing froma linmted list of raster or
vector font sizes.

To specify that you want to use TrueType fonts or restrict all choices
to TrueType, choose the Fonts icon in the Control Panel w ndow and
choose the TrueType button. If you restrict all choices to TrueType,
you will ensure that the type styles in your docunments will print on
any dot-matrix, Hew ett-Packard Printer Control Language (HPPCL), or
Post Script printer and that your docunments can be noved to ot her

pl atforns easily.
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W ndows 3.1 does not automatically change fonts in docunents that were
produced with earlier font technologies. If you want to update old
docunents to use TrueType fonts, you nust update them nmanually. You

m ght al so contact your application vendor to see if there are new
utilities available that will assist in upgrading of docunents to use
TrueType.

FONT | NSTALLATI ON

In Wndows 3.1, fonts can be installed on your systemin several ways:

- Wndows installs TrueType and its screen fonts automatically during
installation. Wien you specify a printer and other options in the
Printer Setup dialog box, Wndows includes information about font
cartridges and built-in fonts for your printer

- Install nore TrueType fonts from di sks by choosi ng the Add Fonts
button in the Font Installer dialog box.

- Install nore HPPCL soft fonts on your hard disk by installing the
Aut oFont Support files and following the instructions for adding
scal abl e printer fonts. Then choose the Add Fonts button in the
Font Installer dialog box to install the fonts in Wndows.

- Install other third-party soft fonts on your hard di sk by using the
utility supplied by the manufacturer. Then choose the Add Fonts
button in the Font Installer dialog box to install the fonts in
W ndows.

- Install a new font cartridge in your printer, and choose the
Printer icon in the Control Panel wi ndow. In the Setup dial og box,
select a newitemfromthe Cartridge |ist.

For more information about using the Font Installer, choose the Help
button in the Font Installer dialog box.

HOW W NDOWE MATCHES FONTS

When an application asks for characters to print or display, Wndows
nmust find the appropriate font anong the fonts installed on your
system Finding the font can be conpl ex because, for exanple, your
docunent may contain fonts that aren't available on the current
printer, or there may be nore than one font with the sane nane
installed on your system

The basic rules that Wndows uses for finding a font are:

1. If the font is a TrueType font, then TrueType renders the
character, and the result is sent to the display or to the printer

2. If the font is not a TrueType font, then Wndows uses the font
mappi ng table to determine the nost appropriate device font to use.

Bef ore TrueType, when Wndows mapped fonts that had the sanme nane, the

order of the internal listing of fonts determ ned which font was
chosen. In Wndows 3.1, TrueType fonts are always chosen first, then
the internal listing order is foll owed.

When W ndows uses the font mapping table to natch screen fonts to
printer fonts, the characteristics used to find the closest match are,
in descendi ng order of inportance: the character set, variable versus
fixed pitch, famly, typeface nanme, height, w dth, weight, slant,
underline, and strikethrough

The followi ng table shows which types of Wndows fonts can be printed
on different kinds of printers:

Devi ce Rast er Vect or TrueType
Printer Type Font Font s Font s Font s

KBase: Windows 3.x Retail Product Page 68 Microsoft TechNet - March 1997



WWO0528: Application Note Discussing Fonts
(c) 1992-1995 Microsoft Corporation. All rights reserved.

Dot nmatrix Yes Yes No Yes
HPPCL Yes No Yes Yes
Post Scri pt Yes No Yes Yes
Pl otter Yes No Yes No

The following table lists the character sets installed with Wndows
3. 1

Font Font Type Spaci ng Default Sizes
Arial Bold Italic TrueType Proportional Scal abl e
Arial Bold TrueType Proportional Scal abl e
Arial ltalic TrueType Proportional Scal abl e
Ari al TrueType Proportional Scal abl e
Courier New Bold TrueType Fi xed Scal abl e
Italic
Courier New Bold TrueType Fi xed Scal abl e
Courier New Italic TrueType Fi xed Scal abl e
Courier New TrueType Fi xed Scal abl e
Couri er Rast er Fi xed 10, 12, 15
Moder n Vect or Proportional Scal abl e
M5 Sans Seri f Rast er Proportional 8,10,12, 14, 18, 24
M5 Serif Rast er Proportional 8,10,12, 14,18, 24
Ronan Vect or Proportional Scal abl e
Scri pt Vect or Proportional 2,4,6
Synbol * Rast er Proportional 8,10,12, 14, 18, 24
Synbol * TrueType Proportional Scal able
System Rast er Proportional D splay-dependent
si ze
Term nal ** Rast er Fi xed Di spl ay- dependent
si ze
Ti mes New Roman TrueType Proportional Scal abl e
Bold Italic
Ti mes New Roman TrueType Proportional Scal abl e
Bol d
Ti mes New Roman TrueType Proportional Scal abl e
Italic
Ti mes New Roman TrueType Proportional Scal abl e

* Synbol, rather than ANSI, character set
**CEM rather than ANSI, character set

DI SK SPACE, MEMORY USE, AND SPEED

You may notice a performance decrease if your docunent uses many fonts
in many sizes. Rendering many fonts requires a |arge font cache, which
nm ght force nore swapping to the hard disk. This same probl em occurs
with other fonts in earlier versions of Wndows. Wth TrueType, |ess
nmenory is used for the cache than woul d be required for correspondi ng
raster fonts; this should lead to a net performance gain. The font
cache will use nore nmenory with TrueType only if multiple |ogica

fonts have been mapped to the sane raster font. Usually, however, any
addi ti onal swapping to disk is still faster than discarding the
rendered bitmaps.

For TrueType fonts, hard disk space is not the problemit can be for a
conparative selection of raster fonts. This is because the font
information files do not contain actual raster images of the fonts,

but only outline and hint information. Wen you install Wndows,
however, you will see that nore di sk space is being used to store
fonts. This is because all Wndows raster fonts are still shipped for
backward conpatibility with earlier applications. Any soft fonts you
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al ready have on your hard disk will not be affected by the
installation of TrueType with Wndows 3. 1.

TRUETYPE AND EARLI ER W NDOAS APPLI CATI ONS

TrueType uses a different character spacing (called ABC wi dths) than
is used for raster fonts. Applications that use this spacing will be
able to space characters nore accurately, especially in bold and
italic text. However, because of this change in spacing, text can
somet i nes appear inaccurately in applications witten for earlier
versi ons of Wndows. For exanple, the end of a highlighted text |line
may | ook odd on screen

Most applications list font names on nenus and in di al og boxes that
mat ch the nanes of fonts that can be printed on the current printer
So the change in font names for Wndows 3.1 will probably not affect
you. You will only see nore choices in nost fonts dial og boxes.

NOTE: W ndows 3.1 naps the typefaces Helvetica to Arial, Tinmes to

Ti mes New Roman, and Courier to Courier New in the [FontSubstitutes]
section of the WN.IN file. You can change this section of the
WN.IN file to nap any font names to other font nanes.

PRI NTER FONTS AND W NDOW5 3.1

A printer font is any font that can be produced on your printer. There
are three kinds of printer fonts:

- Device fonts are fonts that actually reside in the hardware of your
printer. They can be built into the printer itself, or can be
provided by a font cartridge or font card.

- Printable screen fonts are Wndows screen fonts that can be
translated for output to the printer

- Downl oadabl e soft fonts are fonts that reside on your hard di sk and
are sent to the printer when needed.

Not all printers can use all three types of printer fonts. Plotters,
for exanple, cannot use downl oadabl e soft fonts. HPPCL printers cannot
print Wndows screen fonts.

CHARACTER SETS FOR PRI NTER FONTS

W ndows uses the ANSI character set. Sone printers, such as the |IBM
Proprietor, use the IBM (CEM standard for codes above 128. Q her
printers mght use their own proprietary set of extended character
codes. To be sure you get the characters you want, consult your
printer docunentation to determ ne what character set is supported by
the printer.

W NDOAS 3.1 CHARACTER MAP

You can al so use the Wndows Character Map to select and insert a
speci al character in your docunent. Wien you insert a special

character in a docunent to get a specific result in print, the
character you see on the screen mght not be correct because the
character is displayed using the ANSI character set and the best

mat chi ng screen font for the current printer font. However, the
printed docunent will contain the correct character. Conversely, if
you type an ANSI character that appears on screen but is not supported
in the fonts your printer uses, sone other character, such as a
period, will be printed instead.

DOT- MATRI X PRI NTER FONTS

Dot-matrix printers support device fonts and printable screen fonts.
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Usually, a dot-matrix printer includes only a limted range of
internal device fonts. Typically, fixed-spacing fonts are supplied in
a variety of cpi sizes. Dot-nmatrix device fonts are conventionally
naned <typeface xx>CPl, where <typeface> is the typeface nane, and
<xxXx> i s the nunber of characters per inch. Distinguishing a device
font on a dot-matrix printer is usually as easy as checking for the
CPl designation at the end of the font nanme, such as "Courier CPlI 10."

Through the universal printer driver, dot-matrix printers can also
support TrueType. Wien you use TrueType fonts on a dot-matrix printer
W ndows sends a rasterized graphics inage to the printer. Dot-matriXx
printers do not provide any | andscape device fonts, but vector screen
fonts can be printed in any resolution or orientation. Dot-matrix
device fonts are faster but |less flexible than screen fonts.

Sone 24-pin dot-matrix printers, such as Epson and NEC printers, also
support font cards or cartridges. You can use these fonts if the
W ndows driver for your printer supports them

HPPCL PRI NTER FONTS

Printers that use HPPCL can print several different types of fonts.
HPPCL printers can use font cartridges, downl oadabl e soft fonts,
vector screen fonts, and TrueType fonts. HPPCL printers cannot print
W ndows raster screen fonts.

When you use TrueType fonts on an HPPCL printer, TrueType perforns al

the font rendering in the conmputer and downl oads bitmaps of the fonts.
TrueType downl oads only the specific characters needed in a docunent,

not the entire font.

HPPCL Menory Tracki ng

If you use an HP LaserJet-conpatible printer, be sure to accurately
specify the amount of nenory installed in your printer. This is

i mportant because the Wndows HPPCL driver now tracks the avail able
menory in your printer. You nay get an out-of-printer-nenory error or
other errors if the menory is set incorrectly.

DOWNLOADABLE FONTS

You can get HP LaserJet-conpati bl e downl oadabl e soft fonts froma
nunber of sources, including Hew ett-Packard, Bitstream SoftCraft,
and ConpuG aphi cs. Sonme downl oadable font utilities also generate
raster screen fonts for Wndows. |If an exact screen font nmatch is not
avai | abl e, Wndows uses one of its own screen fonts.

Hewl ett - Packard downl oadabl e fonts are installed with the Font
Installer, while third-party HPPCL soft fonts are installed with their
own installation utilities. To use the Font Installer, choose the
Fonts button in the Printer Setup dial og box.

The Font Installer places soft font entries in the WN.IN file under
a section specific to a driver and port, such as [HPPCL, LPTx] (where Xx
is the port nunber), as described later in this section. Because soft
fonts are installed for a printer on a specific port, the soft fonts
wi Il not appear if you change the printer. To copy the soft font
listings to another port, choose the Copy Fonts To New Port button in
the Font Installer dialog box.

HPPCL fonts can be downl oaded on either a tenporary or a pernmanent
basis. Tenporary fonts are downl oaded only when the HPPCL dri ver
encounters a particular font while printing. At the end of the print
job, the soft font is discarded fromthe printer's nenory. Printers
such as the Apricot Laser and Kyocera F-1010, which require tenporary
soft fonts to be downl oaded only at the start of a print job but not
during the job, cannot use soft fonts with the Wndows HPPCL driver.
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HP PLOTTER PRI NTER FONTS

Because plotters are vector devices, they can print only vector fonts.
Plotters cannot print any kind of bitmap, including raster screen
fonts and TrueType fonts. HP plotters include one internal vector font
called Plotter. However, the Wndows vector screen fonts Mddern

Roman, and Script can be printed on HP plotters.

POSTSCRI PT PRI NTER FONTS

Al'l PostScript fonts are scalable outlines that can be printed at any
size. PostScript outline fonts can also be rotated to any angle and
can be printed in both portrait and | andscape nodes. However, font
size limtations are often inposed by applications. A conmmon

Post Script font size limtation in an application is 127 points.

Most Post Script printers include either the standard Apple LaserWiter
Plus set of 35 scalable fonts or the earlier Apple LaserWiter set of
17 fonts.

Post Scri pt soft fonts are installed with utilities provided by soft
font vendors. Because the fonts are scalable, if there isn't a
conpar abl e screen font, m smatches can occur between screen display
and printed output.

Post Script printers cannot print Wndows raster screen fonts, although
they can print vector screen fonts. Printing of Wndows screen fonts
is not usually necessary due to the large selection of resident fonts
in a PostScript printer.

LaserWiter Plus Typefaces

The LaserWiter Plus standard font set includes 11 typefaces, 8 of
whi ch are available in roman, bold, italic, and bold italic. The
Synbol typeface contains nmathematical and scientific synbols, Zapf
Chancery is a calligraphic specialty font, and Zapf D ngbats contains
decorative bullet characters and enbellishnents. These typefaces are
avail able only in roman style.

Post Script Printers and TrueType

TrueType fonts are treated as downl oadabl e fonts by the Post Scri pt
driver. Wen you use TrueType fonts on a PostScript printer, scaling
and hints are always perforned in the conmputer. Scan conversion can be
done in the conputer or in the printer, depending on the point size.

At smaller point sizes, TrueType perforns scan conversion in the
conputer; at larger point sizes, scan conversion is done in the
printer.

You can specify how to send TrueType fonts to your printer--for
exanpl e, as bitmaps or in Adobe Type 1 format. To do this, in the
Advanced Options dial og box of the Printer Setup command, select the
nethod in the Send To Printer As list that you want to use for sending
TrueType fonts.

I f your PostScript printer supports downl oadable fonts, you m ght want
to use printer fonts in place of TrueType fonts to speed up printing
and to use less printer menory. To do this, in the Advanced Options

di al og box of the Printer Setup command, select the Use Printer Fonts
For Al TrueType Fonts check box. You can also map a TrueType font to
a PostScript font in the [FontSubstitutes] section of the WN. IN

file; this will increase printing speed, but the results on the

di splay may not be exactly the sane as the printed output.

If your PostScript printer does not support downl oadable fonts, you
must use printer fonts to print any TrueType fonts in your docunents.
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There are two ways to do this: allow the PostScript driver to print
using the printer fonts that nost closely match the TrueType fonts, or
edit the Substitution Table to select the printer fonts you want to
use, as described in the next section.

Post Scri pt Downl oadabl e Qutline Fonts

Post Script printers also accept downl oadabl e outline fonts, which can
be scaled to any size and printed in both portrait and | andscape
orientations. Downl oadabl e Post Script fonts are avail able from severa
suppliers, including Adobe and Bitstream Both Adobe and Bitstream
supply utilities that install the fonts and add entries to the WN.IN
file. Because the font installation capability is included with these
conmer ci al font products, the Wndows PostScript driver does not
include a font installation utility.

Al t hough Post Scri pt downl oadabl e outline fonts can be scaled to any
size, Wndows screen fonts cannot. You nust install specific sizes of
W ndows screen fonts with the Adobe and Bitstreamutilities. Instal
only the sizes you feel you will frequently use. If you specify a
Post Script font size that does not have a correspondi ng screen font,
Wndows will substitute another screen font. This results in alittle
loss in display quality but, of course, no loss in print quality.

Post Script Cartridges

To use PostScript cartridges with Wndows, you nmust use the PostScript
printer driver. Choose the Printer icon in the Control Panel w ndow
and follow the steps for installing a printer, selecting the Apple
LaserWiter Plus (PostScript) or another PostScript printer fromthe
list inthe Printer Setup dial og box.

Post Script cartridges are not supported directly by the Wndows
Post Scri pt driver.

Substituting PostScript Fonts

You can edit the Substitution Table to specify whi ch Post Scri pt
printer fonts you want to print in place of the TrueType fonts in your
docunents. The changes you make in the Substitution Table only affect
the fonts that are printed. The fonts that appear on the screen will
not change; the original TrueType fonts are still used to display
TrueType text in your docunent.

To specify which printer fonts to use, choose the Edit Substitution
Tabl e button in the Advanced Options dialog box of the Printer Setup
conmand. Then sel ect the TrueType font you want to replace fromthe
For TrueType Font list in the Substitution dialog box. Fromthe Use
Printer Font list, select the PostScript printer font you want to use
i nstead of the selected TrueType font.

If your printer supports downl oadable fonts, you can select the

Downl oad As Soft Font option. In this case, the selected TrueType
fonts will be sent to the printer using the method you specified in
the Send To Printer As list in the Advanced Options dial og box. Repeat
these steps until you have selected printer fonts to use in place of
all the TrueType fonts in your docunent.

Speci fying Virtual Printer Menory

You can change the amount of virtual nenory that your Post Scri pt
printer has available for storing fonts. The PostScript driver uses a
default setting for virtual nenory reconmrended by the printer
manuf act ur er.

To find out how nuch virtual nenory your printer has, print out the
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TESTPS. TXT file in the WNDOAS directory. To adjust the anount of
virtual nenory, in the Virtual Menory (KB) box of the Advanced Options
di al og box of the Printer Setup command, type the anount of virtua
nenory you want to use

Post Script Drivers

In Wndows 3.1, nost PostScript printers use the universal PostScript
driver, PSCRIPT.DRV. If you install a PostScript printer that does not
appear in the List O Printers box in the Printers dial og box, you
must install a Wndows PostScript Definition (.WD) file for your
printer. To do this, choose the Printers icon in the Control Pane

wi ndow. Then select Install Unlisted O Updated Printer fromthe List
of Printers box in the Printer Setup dial og box.

The .WPD file for Wndows 3.1 requires a version 3.1 CEMSETUP. | NF
file. If you have a .WPD file for Wndows 3.0, then you do not need a
new CEMSETUP. INF file to install the .WPD file.

In Wndows 3.1, the PostScript driver can detect certain errors that
Print Manager cannot detect. You can specify whether or not to print
i nformati on about these errors after your docunent has finished
printing. This information rmay hel p you or a Product Support Service
representative determ ne what caused the error. To print out

Post Script error information, in the Advanced Options dial og box of
the Printer Setup conmmand, select the Print PostScript Error

I nformati on check box.

You can find WNW528. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmicrosoft.com hone page, click the Support icon
dick Know edge Base, and sel ect the product.
Enter kbfile WW528. EXE, and click GO
pen the article, and click the button to download the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW528. EXE

3 Press here to
e b
y copy

[Ili WWO0528.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)
Di al (206) 936-6735 to connect to MSDL
Downl oad W\528. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- If you are unable to access the source(s) listed above, you can
have this Application Note nailed or faxed to you by calling
M crosoft Product Support Services Mnday through Friday, 6:00 A M
to 6:00 PP.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To
| ocate your subsidiary, call Mcrosoft International Sales Information
Center at (206) 936-8661.
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KBCat egory: kbfil e kbdi spl ay kbappnote
KBSubcat egory:
Addi tional reference words: appnote 3.10 w n31

Copyright Mcrosoft Corporation 1996.

WWO0532: Object Linking and Embedding (OLE)

PSS ID Number: Q83248
Article last modified on 07-29-1996
PSS database name: WIN3X

3.10
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversion 3.1

M crosoft Product Support Services offers an Application Note that

descri bes object |inking and enbedding (OLE), conpares OLE to dynam c data
exchange (DDE), and explains howto insert, view, and edit enbedded

obj ects. This Application Note is titled "Cbject Linking And Enbeddi ng
(OLE)" (WM532).

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
The Internet (M crosoft anonymous ftp server)
M crosoft Downl oad Service (MsSDL)

M crosoft FastTi ps Technical Library

M crosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WWO0532.exe
to your

THE TEXPEESAN532

M crosoft® Product Support Services Application Note (Text File)
WA532: OLE

Revi si on Date: 9/94
No Di sk | ncl uded

The following information applies to Mcrosoft Wndows™ and W ndows
for Workgroups, versions 3.1 and 3. 11.

| 1 NFORMATI ON PROVIDED I N THI S DOCUVENT AND ANY SOFTWARE THAT MAY

| ACCOWMPANY THI S DOCUMENT (collectively referred to as an Application
| Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY KI ND, El THER

| EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED

| WARRANTI ES OF MERCHANTABI LI TY AND/ OR FI TNESS FOR A PARTI CULAR

| PURPOSE. The user assunes the entire risk as to the accuracy and

| the use of this Application Note. This Application Note nay be

| copied and distributed subject to the following conditions: 1) Al
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text rmust be copied wthout nodification and all pages must be
included; 2) If software is included, all files on the disk(s) |
nmust be copied without nodification (the M5-DOS utility diskcopy is|
appropriate for this purpose); 3) Al conponents of this
Application Note nust be distributed together; and 4) This
Application Note may not be distributed for profit.

Copyright (C) 1992-1994 M crosoft Corporation. Al Rights Reserved.
M crosoft and M5-DOS are registered tradenarks and Wndows is a
trademark of M crosoft Corporation.

OLE is a technique for inplenenting "COLE docunment" features by maki ng
sinpl e extensions to existing applications that run under M crosoft

W ndows. This technique allows you to view and nani pul ate vari ous
forns of information (for exanple, spreadsheets, text, and graphics)
in the context of a single docunent. Rather than having to nmanually
switch between di fferent applications, you can alter data by sinply
sel ecting and doubl e-clicking the object of interest. The process of
runni ng application code is automated and is invisible to you.

THE PROGRESSI ON FROM CLI PBOARD TO DDE TO COLE

The need to integrate infornmation fromdifferent applications is not
new. In the past, users have taken advantage of the Wndows C i pboard,
and nore recently, dynam c data exchange (DDE) to acconplish this.

The dipboard provides a basic nmeans for noving data between
applications. You select the desired information in the source
docunent, transfer the information to the dipboard by choosi ng Copy
fromthe Edit nenu, then place the information in the target docunent
using the Paste conmand on the Edit nenu.

Data transfers through the dipboard are static. This neans that if
the source informati on changes, you nust nanually copy the revisions
to the target docunent if you want the target docunent to stay
current. Additionally, the target application nust understand the
format of the data being transferred to it through the Cipboard. A
word processor that accepts an ASCI| text string, for exanple, wll
not be likely to understand a set of cells froma spreadsheet.

DDE conpl enents the dipboard' s static data exchange capability by
creating a |ink between the target docunent and the source docunent.
The target docunment uses this link to dynamically retrieve the
associ ated data whenever it is updated in the source docunent.
Therefore, you do not need to renenber to update each file that
contains the data

M crosoft created COLE because there are scenarios that are not served
by either dipboard or DDE |inking--in particular, situations that

i nvol ve OLE docunents. Note that OLE does not replace either DDE or
the dipboard, but rather conplenments them by providing additiona
functionality.

OLE enpl oys both the dipboard and DDE |inking nmechani snms, and the
Copy, Paste, and Paste Link conmands. That is, you still select and
copy the data fromthe source, and paste or paste link the data to the
client. The OLE specification defines a set of rules that client
applications can use to deci de whether to inport pasted information as
an object or as converted data when both options are possible. A new
Paste Special conmand is also defined to give you explicit control

over the choice of format.

BENEFI TS OF OLE

- An application that inplenents OLE allows you to nove away from an
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application-centered view of conmputing, in which the tool used to
conplete a task is a single application, and nove toward a docunent -
centered view, in which you enploy as nany tools as necessary to
conpl ete the job.

- OLE allows applications to specialize in perforning one job very

wel . A word processing application that inplenments OLE, for

exanpl e, does not necessarily need any illustration tools; users can
put illustrations into their docunents and edit those illustrations
using any illustration application that supports OLE. An exanpl e of
such a relationship is the one between Mcrosoft Wrd for Wndows
and the illustration application Mcrosoft Draw, which is included
with Word.

- Applications are automatically extensible for future data formats
because the content of an object does not matter to the containing
docurment .

- You can concentrate on the tasks you are perform ng, instead of on
the applications required to conplete the tasks.

- Files can be nore conpact because OLE linking to objects allows a
file to use an object without having to store that object's data

- A document can be printed or transmtted wi thout using the
application that originally produced the docunent.

- Linked objects in a file can be updated dynanically.
FEATURES OF OLE NOT FOUND | N DDE

Feat ure | Description

Extensibility for future
enhancenent s

The CLE libraries can be updated in
future rel eases to support new data

formats, link tracking, and other
new features of OLE as they are
devel oped.

Persi stent OLE enbeddi ng and
OLE linking of objects

|

|

|

|

|

|

| The OLE libraries do nost of the

| work of activating objects when an
| enbedded docunent is reopened, by

| reestablishing the conversation

| between a client and server. In

| contrast, establishing a DDE link is
| either your responsibility (if there
| is nolink) or the application's

| responsibility (if the link is

| persistent).

|

| The OLE libraries assune the burden
| of rendering common data formats in
| a display context. DDE applications
| must do this work thensel ves.

|
|
|
|
|
|
|
|
|
|
|
|

Rendering of comon data
formats

The CLE libraries facilitate the
rendering of specialized data
formats in the client's display
context. The server application or
obj ect handl er actually perforns the
rendering. The client application
has to do very little work to render
t he enbedded or linked data in its
di spl ay context.

Server rendering of
speci al i zed data formats

Activation of enbedded and The CLE libraries support activating
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i nked objects a server application (the
application associated with the
object) to edit a linked or enbedded
object to render data. Activating
servers for data rendering and

editing is beyond the scope of DDE

The OLE libraries do nost of the
wor k when an application is using

|
|
|
|
|
|
Creation of objects and links]|
|
| the Wndows Cipboard to copy and
|
|
|
|
|
|
|
|
|

fromthe Cdipboard

paste |inks or exchange objects. In
contrast, DDE applications mnust
directly call the Wndows d i pboard
functions to perform such
operations.

Creation of objects and links
fromfiles

The OLE libraries provide direct

support for using files to exchange

data. No DDE protocol is defined for
| this purpose.

OLE LI NKI NG AND OLE EMBEDDI NG TERM NOLOGY

An OLE docunent is a docunent that contains data in several different
formats (see Figure 1). An OLE docunent uses the facilities of
different OLE applications to present the different kinds of data it
cont ai ns.

Not e that an OLE docunent can incorporate links to information, rather
than the information itself. If a docunment uses links, it requires

m ni mal storage and is updated automatically whenever the |inked data
changes.

<G aphi ¢ Del et ed>
Figure 1. An OLE docunent

When you are working with an OLE docunent, you do not need to know

whi ch data formats are conpatible with one another or howto find and
start the applications that created the data. Whenever you choose part
of an OLE docunent, the server application starts automatically. For
exanpl e, an OLE docunent could be a brochure that includes text,
charts, cells of financial data, and illustrations. By selecting
different data within the brochure, you can automatically swtch

bet ween the word processor, spreadsheet, and graphics prograns that
produced its conponents.

A client is a docunent that contains objects nanaged by ot her
applications, or the application that nanages such docunments. The OLE
client applications that are included with Mcrosoft Wndows 3.1 are
Wite and Cardfile. Figure 1 shows Wite acting as a client. O her
exanples of OLE clients are Mcrosoft Wrd for Wndows and M crosoft
Excel for W ndows.

SERVER APPLI CATI ON

A server application is an application that provides editing and
rendering services for a linked and enbedded object. Wen you doubl e-
click an object in a client docunment, the server application is

i nvoked. A new instance of the server application is started even if
one is already running. (The advantage of starting a new instance of
the server application is that it is initially dedicated to the
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current object and does not contain any unrel ated docunent w ndows.)

<G aphi ¢ Del et ed>
Figure 2. Mcrosoft Draw -an OLE server application

Pai nt brush is an OLE server application that is included wth
M crosoft Wndows 3.1. O her exanples of OLE server applications are
M crosoft Excel, M crosoft PowerPoint, and M crosoft Draw

An object is any data that can be displayed in an OLE docunent and
mani pul ated by a user. An object can be anything froma single cell in
a spreadsheet to an entire docunent or illustration. Wen an object is
incorporated into a docunent, it maintains an association with the
application that produced it. OLE applications are "opaque"; that is,
the client application never |ooks inside the object and therefore
doesn't need to understand its contents. The client sinply calls
functions in the OLE libraries when it needs to display an object or

i nvoke the server application for editing purposes.

<G aphi ¢ Del et ed>
Figure 3. The Insert bject dialog box fromM crosoft Wrd for Wndows

EMBEDDED OBJECT

An enbedded object is an object that is conpletely contained within
the client docunment. For exanple, when a range of spreadsheet cells
fromMcrosoft Excel is enbedded in a Mcrosoft Wite file, all the
data associated with the cells, including any formulas, is saved as
part of the Wite file. The name of the server for the spreadsheet
(Mcrosoft Excel) is saved along with the data. Wiile working with the
Wite file, you can double-click this enbedded object (the range of
cells), and Mcrosoft Excel will start autonmatically so that you can
edit those cells.

LI NKED OBJECT

A linked object is a reference, or link, to data shared by a server
application and a client. If the range of spreadsheet cells from our
exanple is a |linked object instead of an enbedded object, the data is
stored in a Mcrosoft Excel file and only the Iink to the data is
saved with the Wite file. The server then "presents" the data, in the
proper format, to the client docunment (see "Presentation Data" bel ow).
You can still double-click the object to bring up the server
application (in this case, Mcrosoft Excel) and edit the information

PRESENTATI ON DATA

Presentation data is formatted data sent fromthe server application
to the client so that the client can display and print the object.
(Presentation data is referenced by an QbjectLink.)

OBJECT CLASS

The object class describes the type of information an object contains,
and is assigned by the server application. Exanples of Mcrosoft

obj ect classes include picture (Mcrosoft Paintbrush), worksheet
(Mcrosoft Excel for Wndows), and docunent (M crosoft Wrd for

W ndows) .

DOCUMENT NAME/ | TEM NAME

The docunment nane and itemnane identify the object within whatever
server application or docunent it resides.
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OBJECTLI NK

An ObjectlLink is a DDE and Cipboard format that carries a descriptor
of a source object. The CbjectLink contains the class, docunent, and
itemthat identify a Iinked object. An ObjectLink is represented

internally by three null-term nated strings followed by a null string
(that is, a null character). (This format describes a |inked object.)

OWNERLI NK

An OmerLink is a DDE and dipboard format that carries a descriptor
of the owner of an OLE object. An OanerlLink has the sane format as an
oj ectLink, and is used to comunicate i nformati on about the owner of
an object, which nay be distinct fromthe source. (This fornat

descri bes an enbedded object.)

Native is the format of the data that defines the object; this format
and its interpretation are known only to the server application

Native format data is transferred between the client and the server
application in the case of enbedded objects, where a client docunent
provi des pernanent storage and the server application provides editing
f eat ures.

The types of actions you can performon an object are called verbs.

For exanple, two common verbs for an object are play and edit. The
nature of an object determ nes the verbs that you can initiate; for
exanpl e, you typically play a voice annotation and edit a text file.
The typical use for an object is called the "prinmary verb." Doubl e-
clicking an object usually executes the action specified by the
primary verb. O her possible verbs for an object are called "secondary
verbs." (Note that many objects support only one verb.)

A package is a type of OLE object that encapsul ates anot her object, a
file, or a coomand |ine inside a graphic representation (such as an
icon or bitmap). When you double-click the graphic object, the OLE
libraries execute the primary verb of the object contained in the
package. The graphic part of a package is always an enbedded object,
not a link; thus, the graphic is saved as part of the client docunent.
The package contents can be an enbedded object, a |inked object, a
static object, or a conmand |ine.

Packages are useful for presenting conpact "token" views of |arge
files or OLE objects. An application can al so use packages as
hyperlinks. You can use Mcrosoft's Object Packager (PACKACGER EXE), a
packager application that ships with Wndows 3.1, to associate a file
or data selection with a particular icon or graphic. (The secondary
verb for a package is "edit package"; when you choose this verb

hj ect Packager starts.)

OLE LI BRARI ES

Applications use three dynamc-link libraries (DLLS)--CLECLI.DLL
OLESVR. DLL, and SHELL.DLL--to inplement OLE. COLECLI.DLL and OLESVR DLL
support OLE, while SHELL.DLL supports the systemregistration

dat abase. These libraries can be included with any products devel oped
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under Wndows versions 3.1 and 3.11 to ensure the products will run
under W ndows version 3.0.

COVMMUNI CATI ON BETWEEN OLE LI BRARI ES

Client applications use functions fromthe OLE application progranm ng
interface (API) to informthe client library, OLECLI.DLL, that a user
wants to performan operation on an object. The client library uses
DDE nessages to comuni cate with the server library, OLESVR DLL. The
server library is responsible for starting and stopping the server
application, directing the interaction with the server application's
cal | back functions, and maintaini ng conmuni cation with the client
library.

When a server application nodifies an enbedded object, the server
application notifies the server library of changes. The server library
then notifies the client library, and the client library calls back to
the client application, informing it that the changes have occurred.
Typically, the client application then forces the enbedded object to
be redrawn in the docunent file. If the server application changes a
linked object, the client Iibrary is notified that the object has
changed and shoul d be redrawn.

OBJECT HANDLERS

Sone server applications inplenent a fourth kind of OLE library called
an "object handler." nject handlers are DLLs that act as

i nternedi ari es between client and server applications. Typically, an
obj ect handler is supplied by the devel oper of a server application as
a way of inproving perfornance. For exanple, an object handler can be
used to redraw a changed object if the presentation data for that ob-
ject could not be rendered by the client library.

OBJECT | NSERTI ON METHCDS

The basic procedure for inserting an enbedded object is sinple. For
exanple, to insert a Paintbrush drawing in a Wite docunent:

1. In the server application (Paintbrush), select the draw ng, then
choose the Copy command fromthe Edit nenu

2. Switch to the client application (Wite), position the insertion
point at the correct |ocation, and choose the Paste conmand fromthe
Edit nenu.

Ceneral ly, in applications that support OLE, the Paste comrand will
enbed the object that is on the Cipboard, as in the previous exanple.
Under some circunstances, however, the application my choose not to
enbed the object. For exanple, suppose that the object is represented
on the Cipboard not only by the enbedded object format but also by an
alternative format that conpletely represents the original data and
that the client application knows howto edit. In this case, the
client may choose to insert this editable alternative data rather than
OLE enbeddi ng the object. (An exanple of this concept, though not
practical, is one in which the server and client are the sane
application--for exanple, Wrd for Wndows version 2.0).

Most applications, however, will not be able to provide full editing
capabilities for any alternative format, and they will sinply enbed
the object and all ow the source application to provide editing tools.

Therefore, in nost applications that support OLE, when the Cipboard
contai ns an object from another application, the Paste conmand enbeds
the object in the current docunent. Note that in applications that do
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not support OLE, the Paste command sinply inserts a static copy of the
data, without providing easy access to the tools required for later
editing of the data.

I NSERTI NG A LI NKED OBJECT

Inserting links to objects is just as easy as COLE enbeddi ng objects.
To continue the exanple using Paintbrush and Wite, suppose that

i nstead of OLE enbeddi ng the drawi ng, you wanted to insert a link to
the drawi ng. The follow ng steps would be required:

1. In the server application (Paintbrush), select the drawi ng and
choose Copy fromthe Edit nmenu

2. Switch to the client application (Wite), position the insertion
point at the correct |ocation, and choose Paste Link fromthe Edit
nenu.

This procedure inserts in the Wite document a link to the draw ng.
The drawing is displayed in the Wite docunent but is stored in the
original Paintbrush file. The link is an "autonmatic" |ink, neaning

t hat whenever the Paintbrush drawing file is changed, the drawing in
the Wite file is updated dynanically.

Once a link exists in one docunent, it can be inserted in other
docunents using the Copy and Paste commands. Wien a |inked object,
including the bjectLink format, is copied, all information describing
the object is copied to the dipboard as one sel f-contained unit. Wen
the object is pasted into a client, it possesses the sane attributes
as the original object fromwhich it was copi ed.

PASTE SPECI AL

The Paste Special command on the Edit nenu allows you to control the
manner and format in which an object is inserted into a client
docunent. For exanple, you may want the data to be inserted as an
enbedded object (rather than translated into a client-editable
format), so that the tools of the server application can easily be

i nvoked to edit the object. Alternatively, certain special tools or
editing operations mght be available only when the data is in a
format that cannot be manipul ated by the client application

The di al og box activated by the Paste Special conmand enabl es you to
control the insertion of the object in the follow ng ways:

- The Data Type list allows you to choose the format for the inserted
object. The first choice is generally the "object class nane," which
is the fornmat the data takes in the server application. Exanples of
obj ect class nanes are Mcrosoft Excel Wrksheet, M crosoft
Power Poi nt Slide, and Mcrosoft Paintbrush Bitmap. The other choices
are the formats avail able on the dipboard: Formatted Text (rmeaning
RTF, or rich-text format), Unformatted Text, Picture, and Bitmap

- Paste and Paste Link buttons are provided so that you can override
the default choice nade by the client application. Both choices
translate the data into the selected fornat and insert the data into
t he docunment. The Paste button does not establish a link to the
original source of the data. If you have sel ected the object class
nane rather than a data format, the data is inserted as an enbedded
obj ect instead of being translated into a client-editable formt.
The Paste Link button establishes an automatic link to the origina
source of the data

NOTE: Not all Wndows applications contain the Paste Special command.
| NSERT OBJECT

To facilitate the COLE enbeddi ng of blank objects, applications may
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i mpl ement an Insert Object command. In applications that include an
Insert menu (for exanple, Mcrosoft Wrd for Wndows), the command
appears on that nmenu and is | abeled "Cbject." In applications that do
not include an Insert nmenu, the conmmand appears on the Edit nenu and
is called "Insert Object." The dial og box that appears when you choose
the Insert (bject command contains the Cbject Type list, a list of

obj ect nanes drawn fromthe registration database naintai ned by the
systemin the REG DAT file

To enbed an object, select its name fromthe |list, and choose the K
button (or press ENTER). This activates the server application for the
sel ected object. The server application then displays a blank w ndow
in which you can create and edit the object. After creating and
editing the object, choose Update fromthe File nenu of the server
application. This conmand i nserts the object where the insertion point
was positioned in the client when the Insert Object comand was
chosen. You can then close the server application by choosing Exit
fromthe File nenu, and return to the client docunent.

NOTE: Not all Wndows applications contain the Insert Cbject conmand.
OBJECT ACTI ONS

VI EW NG OBJECTS

Conpl ex OLE docunents may contain several |inked or enbedded objects
(CLE objects), interspersed with objects that are native to the docu-
nment. Because COLE objects support different operations than those
supported by the native objects, it is convenient if you can visually
di stingui sh OLE objects fromnative ones. For this purpose, applica-
tions should provide visual indications of OLE object boundaries. The
boundari es of a particul ar object should appear whenever the object is
selected. In addition, applications should provide a way for al

obj ect boundaries to be turned on or off at once, to facilitate easy
viewing of all OLE objects in a docunent. For exanple, applications
may reveal object boundaries, as well as other normally hidden infor-
mation, through a Hi dden Structure comrand on the View nenu or through
a Show All check box in a Preferences dial og box.

The exact mnethod of indicating object boundaries depends on the nature
of the client application and the type of OLE object. Three possible
net hods are:

1. Conpl ete borders surrounding the object. For VGA nonitors, the
border should be dark gray; for non-VGA nonitors, the border should
be a 50-percent gray pattern

2. Special graphic characters (for exanple, "{" and "}") at the
begi nni ng and end of the object.

3. Distinctive formatting (for exanple, a dotted underline) that is not
used el sewhere in the client.

EDI TI NG OBJECTS

Once linked or enbedded objects are inserted in a docunent, the
standard user interface provides three nmethods for editing them The
first nethod involves double-clicking the object or object boundary to
i nvoke a new i nstance of the server application, with the OLE object
as the active docunent.

Note that in the follow ng situations, a new instance of the server
application is not started:

- The object is already open in an existing instance of the server
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application. In this case, the existing instance should be brought
to the front

- The server application is a nultiple docunent interface (M)
application and is the same as the client application. The
appropriate behavi or depends on whether the link is external or
i nternal

EXTERNAL LI NKS: Suppose that one Wrd docunent contains a link to
anot her Word docunent. In this case, double-clicking the link should
not start a new instance of Wrd. Instead, if the document w ndow
for the server docunent is already open within the current instance
of Word, then that docunent w ndow should be brought to the front.

If no docunent window is open for the server docunent, a new
docunent wi ndow shoul d be opened for it within the current instance
of Wrd.

I NTERNAL LINKS: In contrast to the precedi ng exanpl e, suppose that
the link in the original Wrd docunent refers to another part of

t hat same docunent. |If you double-click the link, the current
docunent wi ndow should scroll to show the source of the |ink

VWhen the server application's wi ndow opens, the object is |oaded into
the wi ndow. For enbedded objects, the windowis initially sized to
show only the portion of the object displayed in the client. You can
resize the window to display additional portions of the enbedded

obj ect. Wen |linked objects are used, the entire linked file is

| oaded, and the linked portion is selected. You can then nodify the
object with the tools provided by the server application

Updating Objects from Non-MD Server Applications

VWen a non-NMDI application (for exanple, Paintbrush) functions as a
server application for an enbedded object, the Save conmand on the
File nenu changes to Update. This change occurs only for enbedded
objects, not for |linked objects. The Update conmand updates the object
in the client but does not close the server application. The server
application remains open so you can nmake further changes after noting
the effects (for exanple, repagi nation) of the update on the client.
Updates to enbedded objects can be undone through the Undo command on
the client's Edit nmenu

If you attenpt to exit the server application w thout updating the
obj ect, a warning nessage is displayed, asking if you want to update
the client docunment ("Update <client filenanme>?").

When an enbedded object is being edited, the Save As conmand on the
File nenu can be used to save a copy of the object in a separate file.
If the client file has not yet been updated, the "Update <client
filenane>?" warni ng nessage i s displayed before the Save As dial og box
appears. Choosing New fromthe File nenu al so di splays the "Update
<client filenane>?" warni ng nmessage.

When the server closes, the focus returns to the client. If you
attenpt to close the client while server docunents for that client are
still open, the server docunments are closed first, after the usua
checks for unsaved data.

Updating Objects fromMD Server Applications

The procedure for editing and updating objects from MD server
applications is simlar to the procedure for non-MDl server
applications, with the foll ow ng exceptions.

If the focus changes fromthe enbedded object wi ndowto a "normal"
docunment wi ndow (that is, one containing an existing file or a new
docunent), the Update comand on the File nmenu changes back to Save.
If the enbedded object wi ndow regains the focus, Save becones Update
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agai n.

VWen New is chosen fromthe File nenu, the w ndow containing the
enbedded obj ect remmi ns open. Therefore, the "Update <client
filenanme>?" warni ng nessage is not displayed if the client file has
not yet been updated.

Updating Objects Using the Links Comand

The second nethod for editing OLE objects involves two commands on the
Edit nenu. The Links conmand produces a dial og box that allows you to
change the type of updating (autonmatic or manual) for |inks, update

I i nked objects, cancel links, repair broken links, and invoke the

ver bs associated with |inked objects. The Links dial og box should use
obj ect-specific verbs if possible; otherw se, the generic verbs
"activate" and "edit" should be used.

When the Links dial og box opens, the Links list shows each link in the
docunent; links in the current selection are highlighted. Enbedded
objects in the current selection are not shown in the list. As you
select different links in the Links list, the verbs on the two object-
specific buttons will change accordingly.

Bel ow the Links list, the dialog box contains two Update option
buttons: Autonmatic and Manual. These buttons refl ect whether the
currently selected links are autonatically updated whenever the |inked
file changes or whether they must be manual | y updated.

The Update Now button in the Links dialog box updates all Iinks
selected in the Links Iist. The presentations of the linked objects in
the client are updated to reflect the current data in the |inked
(server) files.

The Cancel Link button in the Links dialog box permanently breaks the
link between the client and the server application. The |inked object
inthe client is changed to a picture that can no | onger be edited or

updat ed through the standard OLE techni ques. The picture can still be
edited using the cut/copy/paste techniques, but it will not retain al
the data present in the original |inked object. No |ink boundaries

wi Il be displayed for the picture.

The Change Link button in the Links dialog box is dimed if the
selection in the Links list includes nultiple Iinks to multiple files.
O herwise, if all the selected Iinks are linked to the sane file, the
button is active and leads to a dialog box exactly like the File Open
di al og box, except that the title is Change Link (in nost
applications). The Change Link dialog box allow you to change the
file to which a link refers. This feature has two uses. First, it

all ows broken links to be reestablished. Second, the dialog box allows
a single client that operates on linked data files to be successively
connected to different linked files. This flexibility in providing
data to the client is particularly useful for applications such as
spreadsheets and dat abases.

In addition to these standard options, an application's Links dial og
box may al so include a list box for changing the format in which the
obj ect is displayed.

Updating and Acting Upon Cbjects Using
the "(Object Cass Nanme" Object Command

The third nmethod for editing OLE objects involves the "Cbject O ass
Nanme" Cbject command on the Edit nmenu, which allows you to choose one
of an object's verbs. If the selection in the docunent is a single
enbedded object, the class nanme placeholder is typically replaced by
the class and nane of the object (for exanple, "M crosoft Exce
Worksheet"). If an object supports only one verb, the name of the verb
shoul d precede the class nanme in the nenu item (for exanple, "Edit
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WPDocunent Object"). Wen an obj ect supports nore than one verb
choosing this nenu itembrings up a menu listing each of the verbs
associ ated with the sel ected object.

REG STRATI ON

When a server application is installed, it registers itself as an OLE
server application with the systemregistrati on database (REG DAT).
Thi s database is supported by SHELL.DLL. To register itself as an OLE
server application, a server application records in the database that
it supports one or nore OLE protocols. The protocols currently
supported are "StdFil eEditing" and "StdExecute." StdFileEditing is the
protocol for Iinked and enbedded objects. StdExecute is used only by
applications that support the O eExecute function

The entries in the registrati on database are used whenever an
application or library needs information about an COLE server
application. For exanple, client applications that support the Insert
oj ect conmmand refer to the database in order to list the OLE server
applications that could provide a new object. The client applications
al so use the registration database to retrieve the nane of the server
application for the Paste Special dialog box.

The regi stration database stores key/val ue pairs, where keys and
values are null-terminated strings. Keys are hierarchically
structured, with the nanmes of the conmponents and keys separated by
backsl ash (\) characters. To be available for OLE transactions, a
server application should register the key/value pairs shown in the
foll owi ng exanpl e when the server application is installed. The class
nane and server application path should be registered for every cl ass
the server application supports. If a class has an object-handl er
library, it should be registered using the "handler" keyword. An
application should also register all the verbs its class or classes
support. An application's verbs nust be sequential; for exanple, if an
obj ect supports three verbs, the prinmary verb is 0 and the other verbs
must be 1 and 2.

The foll owi ng exanpl e shows the form of the key/value pairs as they
woul d be added to a database using the Registration Information

Edi tor, RECEDI T.EXE. An application could also use the registration
APl to add this information to the database.

HKEY_CLASSES ROOM <cl ass nane> = readabl e version of class nane

HKEY_CLASSES ROOM <. ext > = <cl ass name>

HKEY_CLASSES ROOM <cl ass nane>\ prot ocol \ St dFi | eEdi ti ng\ server =
<executable fil enane>

HKEY_CLASSES ROOT <cl ass nane>\ prot ocol \\ St dFi | eEdi ti ng\ handl er =
<dl I name>

HKEY_CLASSES_ROOT <cl ass nane>\ prot ocol \ St dFi | eEdi ti ng\verb\ 0
<primary verb>

HKEY_CLASSES ROOT\ <cl ass nane>\ prot ocol \ St dFi | eEdi ti ng\ verb\1
<secondary verb>

Server applications that support the O eExecute function also add the
following Iine to REG DAT:

HKEY_CLASSES ROOTM <cl ass name>\ pr ot ocol \ St dExecut e\ Server =
<executable fil enanme>

Server applications can register data fornmats that they accept on
calls to the OeSetData function or that they can return when a client
calls the deRequestData function. Cients can use this registered
information to initialize newy created objects or to nanipul ate data
with the server application. Cient applications should not depend on
the requested data fornat because the calls can be rejected by the
server application.

For conpatibility with earlier applications, the systemregi stration
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service also reads and wites registration infornmation in the
[ enbeddi ng] section of the WN.IN initialization file. A sanple
[ enbeddi ng] section foll ows:

[ enbeddi ng]

Excel Wr ksheet =Wbr ksheet created by M crosoft Excel, Excel Wrksheet,
EXCEL. EXE, picture

Wor dDocunent =Word Documnent , Wrd Docunent, C:\ W NWORD\ W NWORD. EXE,
pi cture

SoundRec=Sound Recorder Wavef orm Audi o, Sound, SoundRec. exe, pi cture

Package=Package, Package, packager . exe, pi cture

PBr ush=Pai nt br ush Pi cture, Pai nt brush Pi cture, pbrush. exe, picture

The syntax is:

<(bj ect O ass Nanme>=<Conment >, <Textual C ass Name>, <Pat h>/ <Ar gunent s>,
[ picture]

The keyword "picture" indicates that the server application can
produce netafiles for use when rendering objects.

Note that a server application can register the entire path for its
executable file, or register only the file's nanme and argunents.
Regi stering only the filenane without the path will cause the server
application to fail if the application is installed in a directory
that is not nmentioned in the PATH environnent variable in the
AUTCEXEC. BAT file. Cenerally, registering the path and filenane is
recommended i nstead of registering only the filenane. In the above
exanpl e, you may want to verify that the directory containing

EXCEL. EXE is mentioned in your PATH environnent variable.

You can find WW532. EXE, a self-extracting file, on the foll ow ng
servi ces:

- Mcrosoft's Wrld Wde Wb Site on the Internet
On the www. nmicrosoft.com hone page, click the Support icon
dick Know edge Base, and sel ect the product.
Enter kbfile WW532. EXE, and click GO
pen the article, and click the button to downl oad the file.

- Internet (anonynous FTP)
ftp ftp. mcrosoft.com
Change to the Softlib/Mslfiles folder.
Get WW532. EXE

3 Press here to
e b
y copy

[Ili WWO0532.EXE
to your
computer.

- Mcrosoft Downl oad Service (MsSDL)

Di al (206) 936-6735 to connect to MSDL
Downl oad WMW532. EXE

For additional information about downl oadi ng, please see the follow ng
article in the Mcrosoft Know edge Base:

ARTI CLE-I D Q119591
TI TLE . Howto otain Mcrosoft Support Files from Online
Servi ces

- You can have this Application Note nailed or faxed to you fromthe
automated M crosoft FastTi ps Technical Library, which you can cal
24 hours a day, 7 days a week at (800) 936-4200. NOTE: The Fast Ti ps
Technical Library is available only to custonmers within the U S. and
Canada.

- If you are unable to access the source(s) listed above, you can
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have this Application Note nailed or faxed to you by calling

M crosoft Product Support Services Monday through Friday, 6:00 A M

to 6:00 P.M Pacific tinme at (206) 637-7098. If you are outside the
United States, contact the Mcrosoft subsidiary for your area. To

| ocate your subsidiary, call Mcrosoft International Sales |Information
Center at (206) 936-8661.

KBCat egory: kbfile kbdi spl ay kbsound kbappnote kbol e
KBSubcat egory: wfw wfwg w n31
Addi ti onal reference words: appnote 3.10 wi n31

Copyright Mcrosoft Corporation 1996.

WWO0525: Troubleshooting 386 Enhanced Mode Problems

PSS ID Number: Q83259
Article last modified on 07-29-1996
PSS database name: WIN3X

3.10 3. 11
W NDOW6

The information in this article applies to:
- Mcrosoft Wndows operating systemversions 3.1, 3.11

M crosoft Product Support Services offers an Application Note titled
"WAD525: Troubl eshoooti ng 386 Enhanced Mode Probl ens" that can help you
t roubl eshoot 386 enhanced node problens. Synptons of these probl ens

i ncl ude:

- Wndows stopping or returning to the Ms-DOS pronpt

- General protection (GP) faults

- Wndows defaulting to standard node when you type "wi n" (w thout
the quotation narks) at the Ms-DOS pronpt

You can obtain this Application Note fromthe foll ow ng sources:

- Mcrosoft's Wrld Wde Wb Site on the Internet
- The Internet (Mcrosoft anonynous ftp server)

- Mcrosoft Downl oad Service (MsSDL)

- Mcrosoft FastTips Technical Library

- Mcrosoft Product Support Services

For conplete infornmation, see the "To Cbtain This Application Note"
section at the end of this article.

3 Press here to
e b
y copy

[Ili WW0525.exe
to your

THE TEXP™BEESWW525

M crosoft Product Support Services Application Note (Text File)
WAD525: Troubl eshooti ng 386 Enhanced Mode Probl ens

Revi si on Date: 3/92
No Di sk | ncl uded

The follow ng information applies to Mcrosoft Wndows version 3.1.
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| 1 NFORVATI ON PROVI DED I N THI S DOCUMENT AND ANY SOFTWARE THAT MAY

| ACCOVPANY THI S DOCUMENT (collectively referred to as an

| Application Note) IS PROVIDED "AS | S" W THOUT WARRANTY OF ANY |
| KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO |
| THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY ANDY OR FI TNESS FOR A |
| PARTI CULAR PURPCSE. The user assunes the entire risk as to the |
| accuracy and the use of this