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Hardware Support for TV-Like Video

Digital video and stereo audio can be squeezed into an incredibly small data stream
using a complex codec called MPEG. For example, with MPEG compression most
feature movies can fit on two CD-ROMs. Because MPEG is so complex, displaying
video from an MPEG file is a calculation-intensive process—so calculation-intensive,
in fact, that the most appealing way to display MPEG video on today’s PCs is by using.
hardware assistance. ‘ '

Together with the Open PC MPEG Consortium, Microsoft has defined an industry
standard for MPEG board and chip manufacturers who want to ship MPEG devices for
Windows 95. This standard allows applications to incorporate MPEG video without
worrying about precisely which vendor’s MPEG device is present to decompress it.

Making Windows More Fun

In 1994, the home market was the fastest-growing segment of the PC business, and
more and more users have been demanding games for Windows. Games are already
the largest category of multimedia application, but most computer games are designed
to run on MS-DOS (see Figure 108). Windows 95 is a much better platform for
-computer games than any earlier version of Windows because it includes support for
fast, intensely graphical games. It also has built-in joystick support, so users don’t need
to load external drivers.

1993 Computer Game Sales
by Platform

Macintosh—

Windows

Source: PC Data 1993 Annual Report

Figure 108. At the end of 1993, computer games were one of the last remaining
software categories for which Windows product sales trailed MS-DOS product
sales

Fast DIB Drawing

The speed of graphics (or, more accurately, the lack of it) in Windows has been one
of the biggest obstacles that prevented game developers from choosing the Windows
platform for their games. Windows 95 addresses this issue head-on in a way that
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provides substantially improved speed while preserving the device independence that
makes Windows appealing in the first place.

A new 32-bit call, CreateDIBSection, has been added to the Win32 API for
Windows 95 and Windows NT. This new feature allows developers to quickly get
bitmaps onto the screen. If nothing fancy (such as clipping or stretching) is involved,
the CreateDIBSection call actually allows applications to send DIBs more or less
directly to the video frame buffer. (For more information, see the diagram in the
section titled “Multimedia Graphics Architecture” later in this chapter.)

Because this kind of graphic speed is critically important to quality games, Microsoft
has moved a portion of the CreateDIBSection improvements of Windows 95 into a
tool for Windows 3.1 called the WinG (pronounced Win Gee; the G stands for games)
libraries. The WinG libraries allow game developers to create fast, graphical games for
Windows 3.1 with the assurance that the game will be fast and compatible with
Windows 95. Figure 109 shows such a game.

Microsoft Excel - BUDGET.XLS
Edit View Insert Format Tools Data

IEREEEEE

WinDOOM |
File Window

Figure 109. The graphics core of DOOM for Windows was ported from MS-DOS
to the WinG library in two days. Id Software is scheduled to ship a full version of
the product towards the end of 1994

A Powerful Development Environment

Because of its new 32-bit, multitasking architecture, Windows 95 is an attractive
platform for the professional development of multimedia titles.



258 Introducing Microsoft Windows 95

Sound Compression for CD-Quality Sound

Sound can take up a lot of disk space. Full CD-quality, uncompressed stereo audio
contains a lot of data—about 176 KB for every second of sound! An entire CD-ROM
can contain only a little over an hour of music. Sound can also eat up a fair-sized
chunk of the data rate that a CD-ROM drive is capable of sustaining.

To lessen the burden of storing and playing sound from an application, Windows 95
includes a family of sound compression technologies. These codecs can be divided
into the following two groups:

e  Music-oriented codecs, such as IMADPCM, allow close to CD-quality sound to
be compressed to about one-quarter of its original size.

e Voice-oriented codecs, such as TrueSpeech, allow extremely efficient
compression of voice data.

This support for compressed sound is two-way: Sound can be played from a
compressed sound file, or a sound file can be compressed using the built-in sound
recording and editing utility. If users have microphones, they can turn on voice
compression when recording so that the file is compressed in real time.

In addition to the codecs that come with Windows 95, the audio architecture of
Windows multimedia is designed to be extensible through other installable codecs.
(The Windows 95 video architecture can be extended in the same way.)

Polymessage MIDI Support for Better Sound

Windows 95 comes with Microsoft’s best-ever implementation of MIDI, including a
new technology called “polymessage MIDI support.” This enhancement allows
Windows 95 to communicate multiple MIDI instructions simultaneously within a
single interrupt. As a result, playing MIDI files requires even less computing power
than it did before and allows developers to process MIDI instructions alongside
graphics and other data even more successfully.

Multitasking

Multitasking makes Windows 95 a much more attractive platform for multimedia
authoring. Creating multimedia content is very CPU-intensive work that can take a
long time to complete. For example, compressing a digital video file could take
hours, depending on the complexity of the file and what type of system is doing the
compression. Moreover, digital video files had to be compressed one at a time. As a
result, video authors were virtually chained to their desks until their work was done.

Because of the Windows 95 multitasking capabilities, authors retain control of their
PCs, even when an enormous compression operation is underway. Digital video
authors can initiate several compression operations at once—and then head home.
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Professional Quality

The digital video, digital audio, MIDI, and file handling subsystems in Windows 95
make it an ideal platform for developing high-quality video, sound, and animation
effects.

Capture and Compression of Bigger Digital Video

The grim reality is that video contains an enormous amount of data. Capturing digital
video is even more data-intensive than playing it back, because raw digital video
footage is uncompressed. A single frame of full-color video at 640 pixels by 480 pixels
contains close to a megabyte of data. At 30 frames per second, you can fillup a 1 GB
hard drive with uncompressed video data in less than a minute. This data can be
compressed to make storage go further, but for multimedia developers, the rate at
which they can write data to disk is still an important concern.

The 32-bit file access of Windows 95 is every bit as important to digital video authors
as it is to digital video users. Because data can be written to disk more quickly in
Windows 95, authors can capture better-looking video—bigger, more frames per
second, and more colorful. After the raw footage is captured, the potentially time-
consuming process of compression begins. Both Cinepak and Indeo will be available
in 32-bit versions for Windows 95 to make the compression process considerably more
efficient.

General MIDI for Specific Sounds

One of the early challenges for MIDI was that it was, in a way, too flexible. Any
instrument can be “connected” to any MIDI channel so that a “sequence” (song)
written for a piano might accidentally end up being played on a tuba. Windows 95
supports the General MIDI specification, an industry-standard way for MIDI authors
to request particular instruments and sounds.

Built-In Support for Multimedia Devices

Windows 95 includes built-in support for common multimedia authoring devices, such
as laser disks and VCRs. This support simplifies the process of setting up a system for
“step capture,” a process in which the author captures digital video data one frame at a
time, usually to be compressed later. Step capture is a slow process, but it is the best
way to capture the highest quality digital video. Frame-accurate control of the VCR is
also important for recording broadcast-quality special effects for use in commercials,
movies, television programs, music videos, and so on.
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Multimedia PCs for 1995

All things being equal, installing Windows 95 upgrades any PC into a more capable
multimedia tool. However, all things are not equal. The quality and capability of
multimedia PCs and devices varies a great deal.

Microsoft is publishing the Microsoft PC 95 Hardware Design Guide to help IHVs
and OEMs identify opportunities to take advantage of new capabilities in Windows 95.
This guide makes the following five high-level recommendations to OEMs:

Balance beats horsepower. Multimedia playback places heavy demands on many
parts of the system, from the CD-ROM (reading) to the hard disk (writing) to the
CPU (decompressing) to the video and audio subsystems (playing). A fast CPU
does not guarantee a great playback system. In fact, multimedia playback on most
high-end PCs is not constrained by the CPU.

Local bus video is indispensable. Even OEMs creating non-multimedia systems
should use local bus video because doing so gives consumers the option of using
Plug and Play to create a multimedia system later. Without local bus video, a PC
cannot keep up with the amount of video data that 1995’s consumer multimedia
titles and games will want to display continuously.

CD-ROM drives must be double-speed or better. Titles in 1995 will assume
double-speed data rates.

Displays must be SVGA (800 x 600) or better with 16-bit color. Why are more
than 256 colors required? Because multimedia applications use a lot of colors and
tend to compete for access to the system palette. For example, if a multimedia
presentation includes a digital video clip of an underwater scene on a slide with a
smooth-shaded maroon background, a 256-color palette doesn’t have enough
colors to make both the slide background and the underwater scene look good.

Audio must be 16-bit. The installed base of sound cards that can interpret MIDI
is now large enough to be tempting to game and title developers. Not all sound
systems are equal: Some sound great (16-bit with sampled sounds), and some
sound like Star Trek reruns. The differences are significant, and consumers will be
able to tell the difference.

New Opportunities for Great-Sounding Audio

The quality of audio cards and sound systems varies a great deal. Sound cards have
generally been used for their ability to play waveform audio—the equivalent of
recorded sound. For some uses, such as voice-overs, recorded waveforms have no
realistic alternative. However, recorded sound is very resource-intensive for both the
CD-ROM and the CPU.
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In Windows 95, enhancements to the handling of MIDI make it an even more
appealing alternative to .\WAYV for playing music within games and multimedia titles.
Makers of audio cards and systems can provide the following features to distinguish
themselves in the marketplace:

¢  Polymessage MIDI support. This highly efficient new technology is included in
Windows 95 to make using MIDI easier for application and game writers. When a
sound card supports polymessage MIDI, the CPU use required to play even a very
complex song is quite small.

e  16-voice-or-better polyphony. Polyphony is the ability to play multiple sounds at
once. Support for more concurrent sounds means fuller-sounding playback.

e Sampled sound rather than waveform synthesis. Waveform synthesis uses a
mathematical approximation of a sound such as a piano. Sampled sound is an
actual recording of the piano, and it sounds considerably better. Including samples
of at least the most common general MIDI instruments helps ensure that music in
games and titles doesn’t sound synthetic.

Taking Advantage of New Video Card Features

In the summer of 1994, Microsoft released the new DCI display driver development
kit. The DCI technology was developed in partnership with Intel and other makers of
advanced video display cards.

DCl is a device driver level interface that allows Windows to take advantage of the
following hardware features when they are built into advanced display adapters:

o Stretching. Speeds up the rendering of images that are stretched or distorted.

o Color-space conversion. Assists in playback of compressed digital video by
accepting YUV data instead of requiring RGB.

e Double buffering. Allows faster, smoother block transfers (BLTs) of images by
providing memory space for off-screen drawing.

e Chroma key. Facilitates the merging of video data streams, allowing a particular
color to be treated as “transparent” in the merge operation.

e Overlay. Speeds display of partly concealed objects.

e Asynchronous drawing. Along with double buffering, provides a faster method
for “drawing” into offscreen memory space.

Most of these hardware features relate to the fast, efficient decompression and
playback of digital video. Applications that use the Microsoft Video for Windows
architecture will benefit from these features automatically and substantially.
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The Multimedia Architecture

The Multimedia Graphics Architecture

The Windows 95 graphics architecture is illustrated in Figure 110. As the figure
shows, an application might want to “draw” the following four kinds of graphics on
the screen, and it can use four APIs to do so:

“Productivity application” graphics. Applications that want the system to help
them draw scroll bars, fonts, buttons, and so on use GDI, the basic Windows
graphics API.

Digital video. Applications that want to play digital video use the Video for
Windows API. (More details about the Video for Windows architecture are
provided in the next section.)

Game graphics. Games draw their own graphics (in memory) and use WinG
when they want bitmaps blasted to the screen as fast as possible. WinG is
available for Windows 3.1, and provides many of the same benefits as the
CreateDIBSection function in Windows 95, as well as fast access to the frame
buffer through DCL

3D engineering graphics. Applications that want the system to help them draw
3D solids use OpenGL. OpenGL is Microsoft’s strategic choice for a 3D
application programming interface, and Microsoft has a long-term commitment

. to deliver an implementation of OpenGL as part of the broader Win32 API.

Microsoft’s first OpenGL implementation shipped in Windows NT 3.5.

Business MM Game 3D

Display Hardware

Figure 110. The Windows 95 graphics architecture
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The device driver interface in Windows 95 has the following three parts, and the APIs
described earlier are designed to take advantage of whichever part provides the best
performance:

e GDI-DDLI. The basic graphics device driver interface for Windows. It is optimized
for the flexible graphics requirements described earlier for the GDI APL.

e DCL. The new device driver interface created jointly by Microsoft and Intel. DCI
drivers provide a fast, direct way for games and digital video to write to the video
frame buffer. They also enable digital video playback to take advantage of several
specific kinds of hardware support included in advanced graphics adapters. For
example, stretching hardware can allow users to scale up the size of a digital video
clip with virtually no additional strain on the CPU. Color space conversion
support in hardware can reduce the amount of work a codec must perform by up
to 30 percent, allowing substantially better video playback.

e 3D-DDLI. Enables applications that use OpenGL to take advantage of accelerated
3D support in hardware.

Multimedia Data Routing

The diagram in Figure 111 illustrates (in simplified form) the path that synchronized
multimedia data travels from storage to playback.

Store it Get it Decompress

Figure 111. Multimedia data routing

To start with, the data—usually an .AVI file—must be stored somewhere, such as a
CD-ROM, a local hard drive, or a network file server. The quality of the eventual
playback will be constrained by the amount of data that the storage medium can supply
continuously to the file system.
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A command—for example, Play—that is usually issued through the Media Control
Interface (MCI) causes the relevant part of the file system in Windows 95 to retrieve
the stored data. Obtaining this data swiftly and steadily is vital to the success of overall
playback performance, and the 32-bit protected-mode enhancements in the new file
system (and CDFS) in Windows 95 make a big contribution to the overall performance
enhancements of multimedia in Windows 95.

A multimedia data stream, such as an .AVI file, generally contains multiple
components, such as digital video data, audio data, text, and perhaps other data such as
hot spot information, additional audio tracks, and so forth. As multimedia information
comes off the CD-ROM, the first job of the Video for Windows architecture is to
figure out what the data stream contains and to separate and route it accordingly.

In most cases, digital video and digital audio are stored in a compressed form, and
before it can be seen or heard, it must be decompressed. Frequently, this function is
performed in software. However, if hardware support is available on the graphics
adapter or sound card for all or part of the decompression work, Video for Windows
can tap into it.

Windows 95 ships with a set of useful software-only codecs for both video and audio.
However, the Video for Windows architecture has been created in a way that allows
additional codecs to be installed. As new codecs become available for particular audio
and digital video needs, they can be plugged into the Video for Windows architecture.
For example, motion JPEG, which is not included in Windows 95, is a useful codec for
multimedia authoring, and capture cards that support JPEG compression and
decompression are easily available.
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Installation and Setup

The very first contact that users have with Windows 95 is during initial installation on
their computer. If the installation process is not easy, or if novice or intermediate users
are confronted with a series of configuration-related questions that they don’t know
how to answer, their initial experience with the operating system will be bad, and that
tone will be set for their first trial of the system itself. Advanced users can overcome
difficult installation procedures, but their frustration level still has a finite threshold.

For Windows 95, the Setup program has been completely rewritten to offer greater
flexibility and better customization than Windows 3.1. In addition, Setup in
Windows 95 is more modularized than Setup in Windows 3.1, allowing the easy
customization of individual Setup steps, as well as the easy installation of new
custom components.

Summary of Improvements over Windows 3.1

The installation of Windows 95 has been improved over Windows 3.1 in a number of
areas, including the following:

e A modular setup architecture that provides increased customization and flexibility

¢  An entirely GUI-based approach and improved interaction with the user, including
better visual feedback of progress during setup

e Improved hardware device detection and configuration support
e Better customization of components to install
e Built-in smart recovery mechanisms for failed setup

e Built-in verification of installed components for easy correction and replacement
of corrupted or deleted files
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e A network setup process that is well integrated with other setup components and
that provides support for a number of network installation configuration scenarios

e  Support for an automated batch installation procedure, allowing Windows 95 to be
installed with little or no user intervention

e  Better flexibility so that PC installers, VARs, and MIS organizations can
customize Setup by adding components to be installed at setup time, such as
custom in-house applications

A Modular Setup Architecture

In MS-DOS, Setup is responsible for installing the basic disk operating system on

the PC. In Windows 3.1, Setup is a combination of components and installation
procedures inherited from prior versions and is responsible for installing the GUI on
the PC. In Windows for Workgroups, the Setup functionality of Windows 3.1 was
extended to install networking components on top of the GUI and disk operating
system. Because Windows 95 is a complete, integrated operating system, it is now
responsible for installing the disk operating system, the GUI, and the networking
functionality on the PC. These responsibilities posed some interesting problems when
the Windows 95 development team first approached the daunting task of writing Setup
for Windows 95.

The original Setup written for Windows was not flexible enough to easily add
components without making the installation procedures unwieldy. To make the
installation process easier, modularized, and more flexible, the Windows 95
development team for Setup completely rewrote the installation code. As a result,
Windows 95 uses more intelligent defaults and mechanisms for automatically
configuring or installing key components while requiring only minimal user
intervention, furthering the ease-of-use of the operating system.

For end-users, Setup in Windows 95 provides a simple, easy way to initially install and
configure Windows 95. For MIS organizations, Setup in Windows 95 provides greater
control and flexibility over components that are installed and offers support for
automated batch installation to further simplify the setup procedure.

A GUI-Based Setup Program

Setup in Windows 95 differs from that in Windows 3.1 by featuring an entirely GUI-
based setup process. Using a GUI-based setup simplifies the interaction with the user
by providing better visual feedback of configured options and greater flexibility for
navigating through the setup process. To support a GUI-based setup, Windows 95
features a Setup program that runs entirely from within the Windows environment.
Users who already have either Windows or Windows for Workgroups on their PCs can
run Windows 95 Setup the same way that they would run an installation program for
any Windows-based application. For new installations, Windows 95 Setup includes
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the necessary components to install a minimal version of Windows to support the
GUI-based setup process.

The GUI-based Setup provides better visual feedback to users throughout the
installation process. Users are constantly shown where they are in the setup process
and are given a number of visual cues that the system is engaged in the setup process.

The Leveraging of Detection Code

Setup’s modular architecture allows the leveraging of detection and installation
procedures beyond the initial setup process. The same procedures and detection
mechanisms used by Setup to detect and initially configure hardware devices and
peripherals during the setup process are also used for maintaining or detecting devices.
after installation. For example, the same code base used during the setup process for
the detection of Plug and Play or legacy hardware devices is also used to detect or
configure new devices after Windows 95 is up and running.

Customization Improvements

For system administrators, Windows 95 makes customization easier than Windows
3.1, which provided few mechanisms for easily customizing the setup process.
Customization of Setup allows for better control over components installed into

an existing environment. MIS organizations can now easily tailor the existing
configuration options for Setup components, such as supported network interface cards
or supported printers. Windows 95 also offers the flexibility for system administrators
to add components to be installed during the setup process or to run additional
procedures during the final phases of Setup.

Hardware Detection Improvements

During the setup process, Windows 95 detects the hardware devices and components
configured on the computer and uses this information to install drivers and set the
appropriate entries in the Registry. Unlike the simple hardware detection mechanisms
used in Windows 3.1, which identified the PC configuration for a narrow group of
devices, Windows 95 provides more versatile hardware detection and configuration
mechanisms and provides detection support for a wider range of devices.

Windows 95 provides straightforward detection support for the base computer
components, such as communication ports and processor type, but provides more
robust detection of system devices, including video display adapters, pointing devices,
hard disk controllers, floppy disk controllers, and network interface cards.

Hardware resources, such as IRQs, I/O addresses, or the DMA address, that are in use
by more than one device can cause havoc when initially installing an operating system
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and may prevent the system from starting properly. Windows 95 Setup helps detect
any hardware resource conflicts early in the setup process.

Windows 95 detects hardware components and devices one of two ways:

o Itleverages Plug and Play detection to identify Plug and Play devices and
peripherals.
o It uses a manual query detection mechanism for legacy devices and peripherals.

After Setup detects a dévice, Windows 95 installs the appropriate device drivers and
configures the system.

The Setup Process

Setup in Windows 95 provides options to support the following four common
scenarios and is designed to make installing Windows 95 to meet users’ needs easy:

e Typical. Most users will select this the option to perform a “typical” installation
of Windows 95.

¢ Compact. This option performs a “compact” installation of Windows 95,
installing the minimal files needed for proper operation.

e Laptop. This option installs the components of Windows 95 that are useful for
laptop or mobile computer users.

e Custom. This option provides full customization of the Windows 95 setup
process, allowing users to install all or selected components.

Windows 95 Setup is quite a bit simpler than Windows 3.1 Setup and is divided into
the following four logical phases:

Detecting hardware

Asking configuration questions
Copying component files for Windows 95
Configuring the final system

The following sections describe what happens in each of these phases.

The Hardware Detection Phase

During the hardware detection phase, Setup analyzes installed system components,
detects installed hardware devices, and detects connected peripherals. During this
phase of Setup, Windows 95 analyzes the system to identify the hardware resources
that are available—for example, IRQs, I/O addresses, and DMA addresses—identifies
the configuration of installed hardware components—for example, IRQs in use—and
builds the hardware tree in the Registry.
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- Windows 95 uses a number of mechanisms to detect installed hardware devices during
setup. For legacy PCs, Windows 95 maintains a database of known hardware devices
and performs a manual detection to check I/O ports and specific memory addresses to
attempt to identify whether they are being used by recognized devices. Windows 95
also checks for Plug and Play peripherals connected to legacy PCs, which return their
own device identification codes. For PCs that contain a Plug and Play BIOS,
Windows 95 queries the PC for installed components and the configuration used by
these components. (Windows 95 also checks for Plug and Play peripherals connected
to Plug and Play PCs.)

During the hardware detection phase of Setup, Windows 95 tries to identify hardware
conflicts and provides a mechanism to resolve conflicts early in the installation process
to overcome the hardware configuration issues that Windows 3.1 users encounter.

When the hardware detection phase is complete, a dialog box allows users to proceed
with Setup or to review the hardware devices that were detected and the system
components that Windows 95 will install.

The Configuration Questions Phase

Windows 95 uses information found in the first phase to determine which system
components it should install. During the Windows 3.1 setup process, users were
constantly asked for systemn configuration information and confirmations. By contrast,
Windows 95 consolidates the configuration and customization phase of Setup into a
single procedure at the beginning of the setup process. Users can review the
components Windows 95 will install and remove or add any components.

The Copying Files Phase

This phase of Setup is the most straightforward. After users have identified or
confirmed which components Windows 95 should install, Setup begins copying files
from the Windows 95 installation disks (or from a network server, if specified). When
the necessary files have been copied to the PC, Setup prompts users to remove any
disks in floppy drives and then reboot the system to proceed with the final phase of
Setup.

The Final System Configuration Phase

During the final system configuration phase, Setup upgrades the existing configuration
of Windows and replaces the existing version of MS-DOS with the new Windows 95
operating system. After files are updated and the system is configured, Setup guides
users through a process to configure peripheral devices, such as modems or printers,
that are connected to the system. When this configuration is complete, Windows 95 is
ready to use. '
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Better Control over Installed Components

Users now have greater control over components and parts of Windows 95 that are
installed during the Setup process. Based on the modular architecture of Windows 95,
users will be able to selectively choose the options that Windows 95 will install for the
given functionality that they desire.

Setup’s Smart Recovery Mechanism

During setup of Windows 3.1, if the system hung during device detection or if the
setup process ended abnormally, a flag would be set disabling hardware detection
for the next time that Setup was run. This mechanism provided a means for users to
bypass a section of Setup that would otherwise fail. However, they were required to
rerun the entire setup process and manually identify hardware devices.

Windows 95 supports a far better recovery mechanism in the case of Setup failure.
During the setup process, Windows 95 creates and maintains a log as the setup
operations are performed and the hardware devices are detected. If Setup fails—for
example, because of a hang during hardware detection—the last entry in the Setup log
identifies where the process was interrupted. To recover and resume, users simply
rerun Setup. The Setup program recognizes that it was run before and begins from
where it left off. In the case of a hang during a hardware detection procedure, the
system actually bypasses the detection module where the hang occurred and allows
users to manually select the correct device installed in or connected to the system.

Built-In Verification of System Files

Under Windows 3.1, if a component file was accidentally deleted or a system file was
corrupted, users had no easy way to recover the given file. They needed either to use
the Expand utility to recopy a known file or to completely reinstall Windows 3.1 to
reinstate a lost file.

Windows 95 provides some flexible solutions to this problem. During the setup
process (and during subsequent maintenance of the Windows 95 system), Windows 95
creates and maintains a log of the installed components. This information is used as
part of Setup’s smart recovery support and is also used to verify the integrity of
installed components.

If users run Setup after Windows 95 is already installed, Setup asks them whether to
reinstall Windows 95 or simply to verify installed components. If they want to verify
installed components, Setup examines the setup log and runs through the setup process
without copying all system components. Instead, it verifies the integrity of the files that
were installed during Setup against the files provided on the Windows 95 installation
disks. If the integrity check fails because of either a missing or corrupted file on the
Windows 95 computer, Setup automatically reinstalls the missing or corrupted file.
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This capability in Windows 95 greatly simplifies and reduces the time required to
resolve missing files or corrupted configurations, thereby helping to reduce the time
and money required to support desktop configurations.

Network Setup Improvements

Windows 95 provides improved support for installation and use in network
environments. Windows 95 can be installed on a network to upgrade existing

Windows users, or it can be used to convert existing MS-DOS PCs. Windows 95 offers
the same capabilities for running Windows from a network but also provides additional
functionality to better address the requests of MIS organizations.

In addition to basic support for stand-alone computers, Windows 95 includes Setup
provisions for better supporting the following:

e Installing and running Windows 95 from a local computer on a network

¢ Installing and running Windows 95 from a network server instead of installing it
on the local computer

e Installing Windows 95 on a network server and supporting diskless computers that
RIPL boot from the network server

¢ Installing Windows 95 on a network server and supporting computers with a
single floppy drive that run Windows 95 from the network server

Additional information about network support in Windows 95 is given in Chapter 9,
“Networking.”

Network Installation Location Remembered

When users modify the configuration of their PCs in a networked environment,

the Windows 95 Setup program makes the installation of new drivers easy by
remembering the location on the network from which Windows 95 was installed. Any
user that has been prompted for the insertion of a diskette containing needed files for
Windows or Windows for Workgroups will appreciate this new functionality. Whether
the server is a NetWare server or a Windows NT server, when users add a device or
require additional driver support files to properly run Windows 95, Setup
automatically attempts to get the files from the network server. Setup stores a UNC
pathname in the Registry, eliminating the need to maintain a permanent network
connection on the PC.

Batch Installation Support

Windows 95 features a batch installation option that permits the use of an installation
script to automate the installation process. MIS organizations or VARSs can simplify-
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the installation procedure for users by specifying answers to questions that Setup asks,
as well as specifying defaults for installing and configuring devices such as printers.

System administrators can use the NetSetup tool provided with Windows 95 to create a
batch script that specifies all of the options that Setup needs, thereby providing support
for hands-free installation. The batch installation capability of Windows 95 is more
flexible and customizable than that provided with Windows 3.1 or Windows for
Workgroups 3.11.

Windows or Windows for Workgroups
Configuration Preserved

Windows 95 can easily be installed as an upgrade on a PC where Windows or
Windows for Workgroups already exists. During the upgrade process, Windows 95
uses existing configuration information to set installation defaults and examines the
contents of specific .INI files to further determine the appropriate Setup options.

Windows 95 preserves configuration information, such as the Program Group
definitions created by the user, and maps user interface-related features or functionality
from Windows 3.1 or Windows for Workgroups to that of the interface used by
Windows 95.
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International Language Support

With the growth of the worldwide PC market, Microsoft Windows and Windows—
based applications have made PCs easier to use around the globe. The fact that
Windows and Windows-based applications are sold and used worldwide poses some
unique problems for both Microsoft as an operating-system vendor and ISVs as
application developers.

When a new software application or operating system intended for a world market is
developed, efforts must be made to localize the software to the countries and written
languages in which it will be used. In many cases, localization is a simple matter of
translating the names of menus, menu items, and strings displayed by the software
into the language used in the locale. However, as the features and functionality of a
software product grow, so does the complexity required to tailor the application

to characteristics of the native country. Since the start of the design work for the
Windows NT operating system, Microsoft has been adding to the level of support for
international languages and cultural conventions in the 32-bit editions of the Windows
family of operating systems.

This section discusses the localization plans for Windows 95, the built-in international
support for using Windows 95 on a worldwide basis, and the special provisions that
Windows 95 includes for enhancing existing or developing new applications that can
be used in different parts of the world.

Summary of Improvements over Windows 3.1

Support for using the Windows operating system on a global basis is improved in
Windows 95. The benefits for both users and software developers are summarized on
the following page.
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The benefits for users include the following:

Easy switching from one language to another. Windows 95 makes both the use
of multiple language fonts and character sets, and switching among the different
keyboard layouts required to support them, easy.

With the Eastern European version of Windows 3.1, users can directly switch
between only two keyboard layouts—for example, Russian and English. With the
standard Latin versions of Windows, users cannot easily switch between different
keyboard layouts; they have to go to the Control Panel for each language switch.
With Windows 95, users can easily switch among all available languages and
corresponding keyboard layouts configured on their system by using the
ALT+SHIFT key combination, making the integration of information in a
multilingual document easy.

Font substitution. Windows 95 substitutes fonts when switching among different
languages if the original font is not present on the system. When switching among
different languages, matching fonts for the new language are substituted if the
original font is not available. As a result, users can read and use the text for a
similar character set, even if they don’t have the font that the original information
was created in.

Correct sorting and formatting rules. Different locales and cultures have
different rules for interpreting information. For example, cultures use different
sequence algorithms for sorting information, use different comparison algorithms
for finding or searching for information, and use different formats for specifying
time and date information. Win32-based applications that use the National
Language Support (NLS) APIs allow users to easily exchange information on a
global basis, while preserving the integrity of the information.

The benefits for developers include the following:

Easy addition of international language support to applications. Developers
can now use the Win32 NLS APIs for sorting, searching, and manipulating
information in a locale-independent way. NLS services in Windows 95 ensure

- that information is handled correctly for the given culture or locale. The correct

national format is automatically supplied based on the international settings
specified by the user in the Control Panel. For example, to obtain the current date
format information to match the current locale, the application calls an NLS API,
and the system returns the correct format. Likewise, to sort information in the
proper sequence in French, Norwegian, or Spanish, the application calls a

* corresponding culture-independent NLS APIL.

Automatic switching of fonts and keyboard layouts. Windows 95 provides
services that application developers can use to ensure that as users move through a
multilingual document, the correct fonts and keyboard layouts are used. For users
who create or edit multilingual document content—for example, translators—a
Win32-based application that uses the international services in Windows 95
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automatically activates the correct fonts and corresponding keyboard layouts for
the edit point in the text. This feature allows easy editing of information contained
within multilingual documents.

e Preservation of language-specific attributes on the Clipboard. Windows 95
provides additional services for application developers so that information can be
passed through the Clipboard to easily exchange information between
internationally-aware applications, while preserving all language formatting
characteristics.

e Switching of languages by multilingual-aware applications. Windows 95
provides services that application developers can use to automatically switch the
language that the system uses to match attributes in a document. For example, as
users scrolls through a multilingual document, the application can automatically
switch the system language to match the format of the information contained
within the document.

e  Storage of international language information in RTF format. Extensions
have been provided to the RTF specification to support saving language-relevant
information in Rich Text Format (RTF) from a multilingual-aware application.

The Localization of Windows 95

As a result of the success of Microsoft Windows around the world, Windows and
Windows-based applications have been localized into many different languages.
Microsoft Windows 3.1 was localized into more than 25 major languages, a process
that took as long as 18 months and delayed the availability of Windows 3.1 for some
language versions. With Windows 95 international localization, issues have been
worked on concurrently with the development of the domestic U.S. version of the
operating system. To better support a global market, Microsoft plans to localize
Windows 95 into at least 29 different language versions, including German, French,
Spanish, Swedish, Dutch, Italian, Norwegian, Danish, Finnish, Portuguese, Japanese,

" Chinese, Korean, Russian, Czech, Polish, Hungarian, Turkish, Greek, Arabic, Basque,
Hebrew, Thai, Indonesian, and Catalan (as well as several variations of these
languages). The localized versions of Windows 95 will be released on a planned
development schedule that does not exceed 120 days.

International Language Issues

Localization is only a small part of the effort that goes into ensuring that an operating
system can be used effectively in a worldwide environment. A worldwide operating
system must also provide services to support the use of international applications and
to support the global market by making the application developer’s job easier. This
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section discusses some of the language issues that international users and application
developers face:

¢ From the user’s perspective, Some users need to include more than one language:
in a document. For example, they might be translating from English into Russian
or they might be writing a product instruction manual in many different
languages. When using more than one language, users must deal with a series of
obstacles. For example, they must repeatedly switch to another keyboard layout
on-the-fly so that they can continue writing in a different language. When using a
database, users faces the problem of sorting the information in the correct order
for a given language.

e From the developer’s perspective. When localizing a product into different
languages, developers are faced with several questions, such as the following:
“What is the correct sorting order for French?” “How is a date represented in
Germany?” “Do the Swedes really need to have the ability to use the characters A,
A, and O?” “If a document contains text in more than one language, is there some
way for the software to know which part of the document is in which language?”
“Can information in a multilingual document be passed to another application via
the Clipboard?” Many developers try to address these issues in their applications-
and fall short, creating problems for the users, their support organization, and their
own development team.

Because the mainstream Windows platform has not previously offered international
language support as an operating system service, many application vendors have
hard-coded global characteristics into their applications. Hard coding allows their
applications to be used in a given locale, but prevents the applications from being used
easily in a different cultural environment. As a result, users depend on application
developers to provide a version of the application that matches their locale attributes.

In Windows 95, Microsoft has set out to offer international language support at

the operating system and API level. This support adds functionality that provides
solutions for using software and exchanging documents around the world. Providing
international language support services in Windows 95 makes it easier for application
developers to solve international language issues related to presenting or manipulating
information in their applications. This section discusses those issues.

Date and Time Formats

Date and time information needs to be represented in different formats depending
on the locale where the information is being used. For example, date information
presented in American English places the day between the month and year, as in
“March 9, 1994,” whereas a different locale may represent the same date as

“9 March 1994.” ’
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Sortmg and Searching

International language issues are much more complex than simply representing date
and time information in the correct format. Sorting and searching algorithms in
applications must correspond to the proper language rules for the locale in which the
information is being used and manipulated. The following examples illustrate the
subtle differences between language rules:

e In French, diacritics are sorted right to left instead of left to right, as in English.

e In Norwegian, some extended characters follow the Z character because they are
considered unique characters rather than characters with a diacritic.

e In Spanish, CH is a unique character between C and D, and Nisa unique
character between N and O.

As a further example, if a database in Swedish is sorted with an English-language sort
algorithm, the names would be sorted as shown in the left column of this table:

English sorting Correct Swedish sorting
Andersson Andersson
Akesson Karlsson
Arlingmark Magnusson
Karlsson Turesson
Magnusson Akesson
Turesson Arlingmark

The system treats the A and A as an A and therefore sorts them after A at the top of the
list. However, in the correct Swedish sort order, the A and A are sorted after Z because
they are separate vowels that occur at the very end of the alphabet. A Swede looking
for “Arlingmark” would be confused to find it near the beginning, instead of at the
end, of a list of names.

- With Windows 3.1, many developers came up with their own sorting routines for
different languages and hard-coded this functionality into their applications. Their
applications are too inflexible to support the numerous right sorting tables required for
all the languages into which they might want to localize their applications.
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National Character Sets, Keyboards, and Fonts

In standard Windows 3.1, fonts native to the Eastern European countries, such as
Greece, Russia, and Turkey, cannot be used. For example, if users tried to install a
Russian font with an English or French version of Windows 3.1, the characters
appeared unintelligible on the screen, and users couldn’t use the font. To solve this
problem, a special English Eastern European version of Windows 3.1 was designed for
English users who needed to use Eastern European fonts, including Russian Cyrillic or
Greek. The English Eastern European version of Windows 3.1 offered the same
capabilities as the true Russian or Turkish Eastern European version of Windows for
displaying font and character information.

The Solution: Multilingual Content Support

Windows 95 resolves many of the problems related to international language issues
by integrating multilingual content support in the core of the operating system.
Windows 95 also offers national language support to application developers as a series
of APIs that are part of the Win32 API set.

Multilingual content support is the ability to display and edit text of various languages
and scripts in a single document. Multilingual content support is a core feature of
Windows 95 and will be also be provided in the next major release of Windows NT
(code-named Cairo).

Multilingual content support in an application provides the following two major
benefits:

e  Users can create and edit documents with content in multiple languages and
scripts and exchange these documents with users of other language systems. This
feature is important within the European Union, for example, where Greek and
Latin-based languages must coexist in documents.

e  An application that supports multilingual content supports the native content of
any market into which it is sold.
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Easy Switching Among Languages and Keyboards

Windows 95 allows users to add support for multiple keyboard layouts to match
different international conventions. In the Control Panel, the Keyboard icon provides
the ability to configure the system to support the preferred keyboard layouts, as shown
in Figure 112. '

[RDanish
[l Finnish

Figure 112, The Keyboard property sheet, showing international layout support

To change the keyboard layout in Windows 3.1, users had to go to the Control Panel
each time they wanted to switch to a different keyboard layout. In Windows 95,
switching keyboard layouts is much easier. Figure 113 on the following page shows a
sample legacy word processing document that illustrates the ability to integrate text by
using the Arial font in different languages within the same document. The language
identifier in the status area of the Taskbar allows users to easily switch the system
language among the available language options. A Windows 95 application that uses
NLS APIs would incorporate the ability to switch the preferred language directly on
the Toolbar of the application.
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Arial Greek: ABFAEZHOIKAMN=OMPLZTY®OXWOIY
aBYOECNOIKANVEO TIPSO TUY XYW

Arial Latin:  ABCDEFGHIJKLNMOPQRSTUVWXYZ
abcdefghijkimnopgrstuvwxyz

Arial Russian: ABBIOEX3MAKIMHOMPCTY®XU YL bbIb3KOA
abBaex3UAKIMHONP CTY XU bblb3HOA

|Arial Hebrew; N@R3YqY0OD2IPUMIITAIR

Figure 113. Switching among different languages to create a multilingual
document

Multilingual Extensions to the ChooseFont Dialog Box

The ChooseFont common dialog box has been enhanced to include a list box showing
the character set scripts supported by a particular font. This mechanism ensures the
correct representation of fonts for a given language.

Figure 114 shows an early representation of the new ChooseFont common dialog box,
illustrating the integration of font script selection options. The Font Script list shows
the script names for each of the character sets covered by the font selected in the Font
list. The Sample box displays a font sample that is dependent on the script selected, as
well as the other font attributes. The sample preview string, which is specific to the
selected character set, shows what each of the different scripts looks like.



Chapter 18 International Language Support 281
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Figure 114. The Font dialog box, showing the new Font Script list

Internationally aware applications can support multilingual font selection by allowing
users to select fonts via the ChooseFont common dialog box and by recognizing the
extensions to the ChooseFont data structures in Windows 95. Even Windows-based
applications—which, though not originally designed for Windows 95, support
formatted text but not multilingual messages—can gain some basic level of support for
multilingual content. If an application uses the ChooseFont common dialog box, it
benefits from the enhancements, allowing users to select from the full range of
character sets and fonts configured in the system. As long as the application saves the
complete logical font data structure representation for fonts, an existing Windows—
based application can get by without being aware that the font selected by the user
includes a possible change of character set. (Applications generally do save this data
when saving text in their native format, but not all save this data when writing to
interchange formats, such as RTF.)

Multilingual Support for Exchanging
Infermation via the Clipboard

A good multilingual-aware application can exchange multilingual content with other
aware applications and can exchange appropriate flat text with unaware applications,
within the limitations of the ASCII text formats. Windows 95 provides special support
in the data exchange APIs to pass language information along with the rich text data.

Try It!

Test Multilingual Content Support

1. Inthe Control Panel, open the Keyboard tool and click the Language tab. Add a
couple of keyboards—for example, Swedish and French—and then click OK. At
the right end of the Taskbar, notice that a small square is displayed in the status
area to represent the active keyboard layout. Two letters in the square represent
the language—for example, “EN” for “English.”
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2.

3.

Start a word processing application and create a document in which to test the
multilingual content support.

Hot-switch among different input languages by pressing ALT+SHIFT, toggle
through the available configured languages, and select one.

After you have switched to a new input lahguage, type something. A multilingual-
aware application automatically switches the font if necessary. (Of course you
have to know where the keys are on that country-specific keyboard layout.)

Switch to a different language and type something.

Move the insertion point through the text. A true multilingual-aware application
automatically switches the input language to match the current language format
when you move through different languages in the text.

The Win32 National Language Support APIs

‘When users install Windows 95, they specify a locale preference. (This preference can
be changed later via the Control Panel.) The Win32 NLS APIs can use either this
default locale setting or a specific locale setting. Using the Win32 NLS APIs offers the
following benefits to developers:

They can easily integrate international language support into their Win32-based
applications. These APIs, which are supported on both the Windows 95 and
Windows NT platforms (with limited support available for Win32-based
applications under Windows 3.1) allow applications to correctly retrieve regional
and language settings, format date and time, sort lists according to cultural rules,
compare and map strings, and determine character type information. Application
developers in the U.S. can be sure that the sorting order and date formats that
Microsoft provides with the operating system are correct, so all they have to do to
sort or display information is use the appropriate Win32 NLS APIs.

They can more easily develop applications for new global markets. Using this
API set lowers development costs by eliminating the need for proprietary sorting
methods, parsing the WIN.INI file or Registry, and locale-specific coding.

Perhaps more important for developers, the API set provides a mechanism for
accurate and consistent behavior on all 32-bit Windows platforms.

Users benefit because the API set ensures that information is handled and displayed
correctly for a given locale-specific format. In addition, users don’t have to worry
about whether their international text is being sorted properly.
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CHAPTER 19

Accessibility

Microsoft is committed to making computers easier to use for everyone. Personal
computers are powerful tools that enable people to work, create, and communicate in
ways that might otherwise be difficult or impossible. The vision of making computers
easier to use for everyone can be realized only if people with disabilities have equal
access to the powerful world of personal computing.

The issue of computer accessibility in the home and workplace for people with
disabilities is becoming increasingly important. Seven to nine out of every ten major
corporations employ people with disabilities who may need to use computers as part of
their jobs. In the U.S. alone, an estimated 30+ million people have disabilities that can
potentially limit their ability to use computers. Additionally, as the population ages,
more people experience functional limitations, causing the issue of computer
accessibility to become important to the population as a whole.

Legislation, such as the Americans with Disabilities Act (which affects private
businesses with more than 15 employees) and Section 508 of the Rehabilitation Act
(which addresses government spending), also brings accessibility issues to the
forefront in both the public and private sectors.

Microsoft already offers a number of products specifically for users with disabilities
and includes features in its mainstream software products to help make them more
accessible. Microsoft’s two most prominent accessibility products are Access Pack for
Microsoft Windows and AccessDOS. Both were developed by the Trace Research and
Development Center at the University of Wisconsin—-Madison using research funded
by NIDRR. Also available is Access Pack for Microsoft Windows NT. These products
enhance the Windows, MS-DOS, and Windows NT operating systems by adding a
variety of features that make the computer more accessible for users with limited
dexterity or hearing impairments. Microsoft distributes these utilities at no charge to
customers and announces their availability in each of its new products.
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Windows 95 offers several enhancements designed to make the system more
accessible and easier to use for people with disabilities. In recent years Microsoft
has established close relationships with users who have disabilities, organizations
representing disabled people, workers in the rehabilitation field, and software
developers who create products for this market. Based on their combined input, the
following specific design goals were defined for Windows 95:

Integrate and improve the features from Access Pack that compensate for the
difficulties some people have using the keyboard or the mouse.

Make the visual user interface easier to customize for people with limited vision.
Provide additional visual feedback for users who are deaf or hard of hearing.

Provide new APIs and “hooks” for ISVs developing third-party accessibility aids,
including those that allow blind people to use Windows.

Make information on accessibility solutions more widely availablé and increase
public awareness of these issues.

Enhancements designed to meet these goals are included throughout Windows 95. This
chapter describes these enhancements, which will make computing easier for people
who have disabilities.

Summary of Improvements over Windows 3.1

The primary improvements in accessibility for Windows 95 are the following:

Make UI elements scaleable

Compensate for difficulties using the keyboard

Emulate the mouse with the keyboard

Support alternative input devices that emulate the keyboard and mouse
Provide visual cues to tell users when an application is making sounds
Advise applications when the user has limited vision

Advise applications when the user needs additional keyboard support due to
difficulty using a mouse
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e  Advise applications when the user wants visual captions displayed for speech or
other sounds

e  Advise applications when they should modify their behavior to be compatible
with accessibility software utilities running in the system

e  Optimize keyboard layouts for users who type with one hand, one finger, or a
mouthstick

¢ Include audible prompts during Setup for users who have low vision
e  Optimize color schemes for users with low vision

e Include accessibility information in Microsoft product documentation

General Features of |
Accessibility Enhancement

To provide information about accessibility features and to provide ways of controlling
- the features, Windows 95 includes several enhancements.

Online Help

An Accessibility section in the Windows 95 contents and index of online Help
provides a quick reference and pointer to topics that can help adjust the behavior
of the system for people with disabilities.

Controlling the Accessibility Features

In Windows 95, most of the accessibility features described in this chapter are adjusted
through the Accessibility Options icon in the Control Panel. Clicking this tool displays
the property sheet shown in Figure 115 on the following page, which enables users to
turn the accessibility features on or off and customize timings, feedback, and other
behavior for their particular needs.
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vfx'Accesslhlhu

Figure 115, The Accessibilities property sheet

| Emergency Hotkeys

Most of the accessibility features described in this chapter are adjusted through the
Control Panel. But if users can’t use the computer until an accessibility feature is
turned on, how can they use the Control Panel to activate it? This chicken-and-egg
problem is solved by providing emergency hotkeys with which users can temporarily
turn on the specific feature they need. Then, after a feature is turned on, users can
navigate to the Control Panel and adjust the feature to their own preferences or turn it
on permanently.

If a feature gets in the way or if another person needs to use the computer, the same
hotkey can be used to temporarily turn off the feature.

Microsoft has worked hard to ensure that the emergency hotkeys don’t get in the way
of users who don’t need them. Each hotkey is an obscure key combination or key
sequence that should not conflict with applications. If a conflict does arise, the hotkeys
can be disabled, and the features will still be available as needed.

As an additional precaution, each emergency hotkey plays a rising tone and displays a
confirmation dialog box that briefly explains the feature and how it was activated. If
users pressed the hotkey unintentionally, this notification allows them to deactivate the
feature. It also provides a quick path to a more detailed Help topic and the Control
Panel settings for that feature, allowing users to disable the hotkey permanently.
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The Accessibility TimeOut

The Accessibility TimeOut turns off Access Pack’s functionality after the system has
been idle for a certain period of time. It returns the system to its default configuration.
This feature is useful on machines shared by multiple users. The Accessibility
TimeOut can be adjusted using the Control Panel.

The Accessibility Status Indicator

Windows 95 provides an optional visual indicator, shown in Figure 116, that tells users
which accessibility features are turned on, helping users unfamiliar with the features to
identify the cause of unfamiliar behavior. The indicator also provides feedback on the
keys and mouse buttons currently being “held down” by the StickyKeys and
MouseKeys features (discussed later in this chapter). The status indicator can be
displayed on the Taskbar or as a free-floating window and can be displayed in a range
of sizes.

Accessibility

Figure 116. The Accessibility status indicator

Features for Users with Low Vision

Windows 95 offers several enhancements designed to make the system more
accessible and easier to use for people with low vision.

Scaleable User Interface Elements

Users who have limited vision or who suffer eyestrain during their normal use of
Windows can adjust the sizes of window titles, scroll bars, borders, menu text, and
other standard screen elements. These sizes are completely customizable through the
Control Panel in Windows 95. Users can also choose between two sizes for the built-in
system font.

A Customizable Mouse Pointer

Users who have difficulty seeing or following the mouse pointer can now choose from
three sizes: normal, large, and extra large. They can also adjust the color or add
animation, both of which can increase the pointer’s visibility.
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High-Contrast Color Schemes

The Windows color schemes allow users to choose from several well-designed sets of
screen-color options designed both to match users’ individual tastes and to meet their
visual needs. The new color schemes in Windows 95 include high-contrast colors
designed to optimize the visibility of screen objects, making it easier for users with
visual impairments to see them.

High-Contrast Mode

Many users with low vision require a high contrast between foreground and
background objects to be able to distinguish one from the other. For example, they
may not be able to easily read black text on a gray background or text drawn over a
picture. Users can set a global flag to advise Windows 95 and applications that they
need information to be presented with high contrast.

Windows 95 also provides an emergency hotkey that allows users to set the computer
into high-contrast mode when they can’t use the Control Panel or when the current
color scheme makes the computer unusable for them. Pressing this hotkey—Left ALT,
Left SHIFT, and PRINT SCREEN keys simultaneously—allows them to choose an
alternate color scheme that better meets their needs.

Try It!

Take a New Look

1. Imagine you can’t read black text on a gray background because all the lines blur
together. :

2. Press Left ALT +Left SHIFT + PRINT SCREEN until you find a text/background
combination that’s more suitable to your needs.

Features for Easier
Keyboard and Mouse Input

Windows 95 offers several enhancements designed to make inputting information via
the keyboard and mouse easier.

StickyKeys

Many software programs require users to press two or three keys at one time. For
people who type with a single finger or a mouthstick, that just isn’t possible.
StickyKeys allows users to press the keys of a key combination one at a time and
instructs Windows to respond as if the keys had been pressed simultaneously.
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SIowKeys

When StickyKeys is turned on, pressing any modifier key—that is, CTRL, ALT, or
SHIFT—Iatches that key down until either the mouse button or a non-modifier key is
released. Pressing a modifier key twice in a row locks it down until it is pressed a third
time.

The functionality of StickyKeys is adjusted using the Control Panel, or it can be turned
on or off using an emergency hotkey, by pressing the SHIFT key five consecutive times.

The sensitivity of the keyboard can be a major problem for some people, especially
if they often press keys accidentally. SlowKeys instructs Windows to disregard
keystrokes that are not held down for a minimum period of time, allowing users to
brush against keys without any ill effect. When users put a finger on the correct key,
they can hold the key down until the character appears on the screen.

The functionality of SlowKeys is adjusted using the Control Panel, or it can be turned
on or off using an emergency hotkey, by holding down the Right SHIFT key for eight
seconds. (This hotkey also turns on RepeatKeys.)

RepeatKeys

Most keyboards allow users to repeat a key just by holding it down. This feature is
convenient for some but can be a major annoyance for people who can’t lift their
fingers off the keyboard quickly, RepeatKeys lets users adjust the repeat rate or disable
it altogether.

The functionality of RepeatKeys is adjusted using the Control Panel, or it can be
turned on or off using an emergency hotkey, by holding down the Right SHIFT key for
eight seconds. (This hotkey also turns on SlowKeys.)

BounceKeys

For users who “bounce” keys and produce double strokes of the same key or similar
errors, BounceKeys instructs Windows to ignore unintended keystrokes.

The functionality of BounceKeys is adjusted using the Control Panel, or it can be
turned on or off using an emergency hotkey, by holding down the Right SHIFT key

for 12 seconds. Users hear an up-siren after eight seconds, and another double-tone
after 12 seconds. Releasing the SHIFT key after the double-tone activates BounceKeys.

MouseKeys

The MouseKeys feature lets people control the mouse pointer using the keyboard.
Users don’t need to have a mouse to use this feature. Windows 95 is designed to allow
users to perform all actions without needing a mouse, but some applications may
require one, and a mouse can be more convenient for some tasks. MouseKeys is also
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useful for graphic artists and others who need to position the pointer with great
accuracy. :

When MouseKeys is turned on, the following keys navigate the pointer on the screen:

Press any number key except 5 on the numeric keypad—these keys are also called
the direction keys—to move the pointer in the directions indicated in Figure 117.

Press the 5 key for a single mouse-button click, and press the + key for a double-
click.

To drag an object, point to the object, press INS to begin dragging, move the object
to its new location, and press DEL to release it.

Select the left or right mouse button or both mouse buttons for clicking by
pressing the /, -, or * key, respectively.

Hold down the CTRL key while using the direction keys to “jump” the pointer in
large increments across the screen.

Hold down the SHIFT key while using the direction keys to move the mouse a
single pixel at a time for greater accuracy.

Figure 117. The keys on the numeric keypad that control the mouse pointer

The functionality of MouseKeys can be adjusted using the Control Panel, or it can be
turned on or off using an emergency hotkey, by pressing the Left ALT, Left SHIFT, and
NUM LOCK keys simultaneously.

ToggleKeys

ToggleKeys provide audio cues—high and low beeps—to tell users whether a toggle
key is active or inactive. It applies to the CAPS LOCK, NUM LOCK, and SCROLL LOCK
keys.
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The functionality of ToggleKeys can be adjusted using the Control Panel, or it can be
turned on or off using an emergency hotkey, by holding down the NUM LOCK key for
eight seconds.

Try It}

Type with a Pencil

1. Suppose you could only type with a single finger, or with a pencil held between
your teeth. How would you press ALT+TAB? Start by pressing SHIFT five times to
turn on StickyKeys. (Notice the status indicator on the Taskbar.)

2. Now press ALT and see what happens. Press TAB and you’ll have just typed two
keys at once with a single finger.

3. Press ALT twice and then press TAB a few times to see the ALT+TAB window and to
cycle through all the tasks you have running.

4. 'When the name of the task you want to switch to is displayed, press ALT one more
time to release it.

5. Turn off StickyKeys by pressing two keys at the same time.

Don’t Touch That Mouse

1. Press the Left ALT, the Left SHIFT, and the NUM LOCK keys simultaneously.

2. Try dragging and dropping a selection and clicking or double-clicking both the

left and right mouse buttons by using your keyboard’s numeric keypad. (For
details, see the section titled “MouseKeys.”)

Test Support for MS-DOS—-Based Applications

1
2.

Start an MS-DOS-based application.

Try StickyKeys or MouseKeys. All of the accessibility features are available when
you are running an MS-DOS-based application. They are available any time you
need them, whatever you may be doing.
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Features for Users Who Are Hearing-Impaired

Windows 95 offers several enhancements designed to make the system more
accessible and easier to use for people who are hearing-impaired.

ShowSounds

Some applications present information audibly, as waveform files containing digitized
speech or through audible cues that each convey a different meaning. These cues might
be unusable by a person who is deaf or hard of héaring, or someone who works in a
very noisy environment, or someone who turns off the computer’s speakers in a very
quiet work environment. In Windows 95, users can set a global flag to let applications
know they want visible feedback, in effect asking the applications to be “close
captioned.”

SoundSentry

SoundSentry tells Windows to send a visual cue, such as a blinking title bar or screen
flash, whenever the system beeps. Turning on this feature allows users to see messages
that they might not have heard.

Support for Alternative Input Devices

Windows 95 provides support for the use of alternative input devices, such as head-
pointers or eye-gaze systems, with which users can control the computer.

SerialKeys

The SerialKeys feature, in conjunction with a communications aid interface device,
allows users to control the computer using an alternative input device. These devices
can send coded command strings through the computer’s serial port to specify
keystrokes and mouse events that are then treated like normal keyboard and mouse
input.

Support for Multiple Pointing Devices

The Plug and Play architecture in Windows 95 inherently supports multiple
cooperating pointing devices. This capability allows seamless addition of alternative
pointing devices, without requiring users to replace or disable the normal mouse.
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Features for Software Developers

Windows 95 contains many built-in features designed to make the computer more

accessible to people with disabilities. To make a computer running Windows 95 truly

accessible, application developers must provide access to their applications’ features,
- taking care to avoid incompatibilities with accessibility aids.

Accessibility Guidelines for Software Developers

As part of the Windows 95 Software Development Kit and the Windows 95 User
Interface Design Guidelines, Microsoft provides developers with documentation that
not only outlines these important concepts, but also provides technical and design tips
to help ISVs produce more accessible applications. Most of these tips involve very
little additional work for developers, as long as they are aware of the issues and
incorporate accessibility into application designs at an early stage. By providing this
information to application developers, Microsoft hopes to increase the general level of
accessibility of all software running on the Windows platform.

Methods for Simulating Input

Windows 95 now allows developers of voice-input systems and other alternative input
systems to easily simulate keyboard and mouse input using fully documented and
supported procedures.

Chaining Display Drivers
Some accessibility aids, such as screen review packages for low-vision users, need to
detect information as it is drawn to the screen. Windows 95 supports chaining display

drivers that allow these utilities to intercept text and graphics being drawn, without
interfering with the normal computer operation.

New Common Contirols

Many accessibility aids have difficulty working with applications that implement
nonstandard controls. Windows 95 introduces a whole new set of controls for
mainstream software developers, and these standardized implementations are designed
to cooperate with accessibility aids.
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CHAPTER 20

Applications and Utilities

Windows 95 includes a set of applications and utilities designed to take advantage of
new areas of the operating system, including 32-bit preemptive multitasking, long
filenames, new visual elements and common dialog boxes, OLE, TAPI, MAPI, and
other Win32 API features. This chapter describes some of the new applications and
utilities.

The applications and utilities listed in this chapter have been either completely
redesigned or designed from scratch so that novice users’ first experiences of using
the applications will be good ones. Experienced users will find the applications both
powerful and flexible, but the applications were not necessarily designed to satisfy all
the needs of advanced users. Many of the applications and utilities will help to inspire
third-party developers to further utilize technology included in Windows 95.

The Quick Viewers

The Quick Viewers included in Windows 95 provide a new capability, allowing users
to view files in most popular file formats without opening the application used to
create the files. The Quick Viewers are really convenient for looking at attachments
sent in e-mail messages or browsing files on a network. Figure 118 on the following
page shows the right-click context menu with the Quick View command chosen and
the resulting Quick View window showing the contents of a Microsoft Excel
worksheet.
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Figure 118. A Microsoft Excel worksheet in a Quick View window

The Quick Viewers also support the ability to drag and drop a file from the Windows
Explorer or desktop into an open Quick View window. If the extension of a file is not
associated with a known application, the Open With dialog box is displayed so that
users can specify whether they want to view the file in a Quick View window or open
the selected file with an application. '

Users can choose Options from the Window Explorer’s View menu and specify the
default Open command for any file type to be quick-viewed, which is convenient
for users who often view a particular file type but do not have the corresponding
application on their hard disk. Users can also assign extensions to applications to
view files with those extensions in a specific file format.

Users can customize the Quick View window in the following ways:

e They can view files in standard view or page view, in both landscape and portrait
modes. '
They can view files in different fonts and font sizes.
They can rotate bitmap files so that documents such as fax messages are oriented
correctly.
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Jointly developed by Microsoft and Systems Compatibility Corporation (SCC), the
Quick Viewers are available for most popular file formats. SCC offers additional
viewers and features in their Outside In for Windows product. In addition, ISVs are
encouraged to include Quick Viewers for the file formats they support in future
releases of their software. Windows 95 provides Quick Viewers that support the
following file formats:

.ASC  ASCII files

.BMP Windows Bitmap Graphics files

.CDR Corel Draw files
.DOC Files created by Word for MS-DOS versions 5 and 6; Word for Windows versions 2 and 6; and

WordPerfect versions 4.2, 5, 6, and 6.1

.DRW Micrographix Draw files
.EPS  Encapsulated PostScript files
.GIF  CompuServe GIF files
INF  Setup files
" INI  Configuration files

.MOD Files created by Multiplan versions 3, 4.0, and 4.1
.PPT  PowerPoint version 4 files

.PRE Freelance for Windows files
“RLE Bitmap files (RunLengthEncoding)

.RTF  Rich Text Format files

.SAM AMlIand AMI PRO files

TIF  TIFF files

TXT  Text files

.WB1 Quattro Pro for Windows spreadsheet files

-WK1 Lotus 1-2-3 Release 1 and 2 files

.WK3 Lotus 1-2-3 Release 3 files

.WK4 Lotus 1-2-3 Release 4 spreadsheet and chart files
WKS Lotus 1-2-3 files and Microsoft Works version 3 files
WMF Windows Metafiles

.WPD WordPerfect demo files

WPS Works Word Processing files

WQ1 Quattro Pro for MS-DOS files

.WQ2 Quattro Pro version 5 for MS-DOS files

.WRI Windows 3.x Write files

XLC Excel 4 chart files

XLS Excel 4 spreadsheet and Excel 5 spreadsheet and chart files
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WordPad

WordPad is a 32-bit editor that replaces the Write and Notepad applications provided
with Windows 3.1. Although it is not a full-blown word processor, WordPad makes
creating simple documents and memos easy for users. The WordPad window is shown
in Figure 119.

Figure 119. The WordPad application

WordPad was written from scratch as a good example of the user interface style that
applications written for Windows 95 should use. It utilizes the new common dialog
boxes for opening, saving, and printing files, which makes it easy for users to use long
filenames.

As an OLE server and client application, WordPad provides easy integration with
other OLE-enabled applications provided with Windows 95 or available from third
parties. WordPad uses the same native file format as Microsoft Word for Windows
version 6, but also supports the reading and writing of rich text files (RTF) and text
files, and the reading of Write (.WRI) files.
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Paint

WordPad is MAPI-enabled, so it is easily integrated with Microsoft Exchange to allow
users to send files over electronic mail, or by fax, directly from within WordPad.

Like WordPad, Paint is a new 32-bit Windows 95 application. It replaces its Windows
3.1 counterpart, Paintbrush. The Paint window is shown in Figure 120,

Figure 120. The Paint application

Paint is an OLE server, allowing the creation of OLE object information that can be
embedded or linked into other documents. Paint is also MAPI-enabled, so it is easily
integrated with Microsoft Exchange for sending images as e-mail messages or as fax
messages.

Using the combination of Paint and WordPad allows novice users to see the interaction
of good 32-bit applications written for Windows 95.
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Backup

Backup is a new 32-bit application for Windows 95 that makes it easy for users to
back up information from their computer to another storage medium, such as floppy
disk or tape. As shown in Figure 121, the Backup user interface takes full advantage
of the Windows 95 user interface. To make understanding and using the Backup user
interface easy, it uses standard controls, such as the tree and list view controls, so
that both novices and users familiar with these controls in the Windows Explorer

can perform backups quickly and simply.

Z Untitled - Miciosoft Backup

Desktop o i 2k
-3 My Computer , Folder 711/945:
&-C1E3 3% Floppy (A) ¥ [ Lexdemo.xis 834560 Microsoft Ex... 8/26/94 1:
t-L1& 5% Floppy (B:) (] Sample.ppt 38400 PPT File 8/2/9411;

harddisk (C:) @ [ wrewfeatdoc 4110335 Microsoft W...
ocs |2 Qevamplesprs 220248 PRSFie
16 Exce [Bkememowpd 167232 WFPD File 8/2/9410:

-JEA InfoCntr A . )
[IE3 Long Fiename Direct . [} infoctr.bmp 153718 Bitmap Image  10/4/94 4;

[J1E2 Maidata

&) Winboot

[1E7 Windows
@8] Wordnt
]--% Network Neighborhood

Figure 121. The Backup application, which can back up the local hard disk,
floppy disks, or network drives

Backup includes the ability to drag and drop file sets and backup sets onto a link to the
Backup application, which can be placed on the desktop to make starting a backup
operation a simple “click and drag” procedure. The Backup application can also be run
in the usual way, or users can select the Backup option on the Tools tab of the Disk
property sheet.
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Backup is extremely flexible and allows backing up, restoring, and comparing of files
on the following:

e Hard disks
e Network drives
e Floppy disks

e QIC 40, 80, 3010, and 3020 tape drives connected to the primary floppy disk
controller

¢ QIC 40, 80, and 3010 tape drives, manufactured by Colorado Memory Systems,
which connect to the parallel port

Backup also supports compression of files to maximize storage space. The on-tape
format is the industry-standard QIC-113 format. The Backup application can read
tapes created with other backup applications that use this standard, both with and
without file compression. :

Other standard options include differential and full backup, redirection of files on
restore, and always erasing floppies or tapes before a backup. Backup includes a full-
system backup/restore feature that allows users to simply select the full-system backup
file set (which is automatically created when Backup is first launched), perform the
backup, and then restore files later. This feature works even if users replace their hard
disk with a completely different type of hard disk. The Backup application does all the
necessary merging of Registry settings and manages the replacement of files in use so
that novice users don’t have to understand all of the technical details associated with
this fairly complex operation.

HyperTerminal

HyperTerminal is a new 32-bit communications application included with Windows 95
that provides asynchronous connectivity to host computers, such as online services, or
other PCs. HyperTerminal replaces the Terminal application included in Windows 3.1,
and is a completely different application, providing advanced features and ‘
functionality not supported by Terminal.
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HyperTerminal represents a good communications application written for Windows 95
and is completely integrated with, and takes full advantage of, the new Telephony API
and UniModem subsystems built into Windows 95. HyperTerminal uses the new 32-
bit communications subsystem and provides error-free data transfer by leveraging the
new architecture components in Windows 95, including multithreading and preemptive
multitasking. The HyperTerminal user interface reflects the document-centric nature of
Windows 95 and focuses on the communications connection that users make, rather
than the main application. As with the other applications and utilities included with
Windows 95, HyperTerminal uses the new common dialog boxes and supports the use
of long filenames.

HyperTerminal makes connecting to remote computers easy for both novices and
experienced PC users. Through the use of innovative autosensing technology, complex
communications settings, such as baud rate, number of stop bits, parity, and terminal
emulation type, are automatically determined by HyperTerminal so that users don’t
have to deal with these settings at all. The result is a significant usability improvement.

HyperTerminal provides mainstream communications program functionality, including
terminal emulation and binary file transfer capability. Terminal emulation support
includes emulation of ANSI, TTY, VT52, and VT100 terminals. Binary file transfer
protocol support includes Xmodem, Ymodem, Zmodem, and Kermit file transfer
protocols. Figure 122 shows HyperTerminal in action.

Figure 122. The HyperTerminal application, which ﬁakes connecting to host
computer services and performing error-free downloading of files easy



Chapter 20 Applications and Utilities 303

The New MS-DOS-Based Editor

Windows 95 includes a new version of the MS-DOS-based text editor, EDIT.COM.
Enhancements have been made to the editor provided with MS-DOS to make it easier
for users to work with text files in case the Windows 95 shell cannot for some reason
be loaded.

Users of MS-DOS will find the Edit program very familiar while at the same time
benefiting from several dramatic improvements. Edit is smaller and faster than its
MS-DOS predecessor. It allows users to open up to nine files at the same time, split the
screen between two files, and easily copy and paste information between files. Users
can also open files as large as 4 MB in size. Edit supports long filenames and allows
users to open filenames and navigate through their directory structure just as they can
in the Windows 95 UL Figure 123 shows the new Edit window.

Figure 123. The MS-DOS Editor, which supports a split screen and the use of
long filenames

Disk Utilities

Windows 95 includes a collection of disk utilities designed to keep the system error-
free and performing optimally. In addition to the DriveSpace disk compression tool
discussed in the Chapter 4, “Basic System Architecture,” Windows 95 provides a disk
optimizer tool and a disk checking and repair tool.
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The Disk Defragmenter

The Disk Defragmenter optimizes a hard disk by rearranging information so that
it is better organized. Rearranging information helps minimize the hard disk area
Windows 95 needs to search to load requested information. Unlike the disk
defragmenter utility provided with MS-DOS, the Disk Defragmenter is a graphical
application that runs under Windows 95.

For convenience, users can defragment their disks in the background while other
applications are running on their system. Additionally, users can see details of the
defragmentation process and watch its progress, or they can display a minimal status,
as shown in Figure 124, that simply shows the status of the defragmentation process.

Figure 124. The Disk Defragmenter utility, which helps users optimize the
performance of their disks '

ScanDisk

The ScanDisk disk checking and repair tool included with Windows 95 is designed to
help users check the integrity of their disks and to remedy problems that are detected.
Unlike the Scandisk utility provided with MS-DOS, ScanDisk is a graphical
application that runs under Windows 95. As shown in Figure 125, users can run either
a standard scan, in which ScanDisk checks the files on the user’s system for errors
only, or a thorough scan, in which ScanDisk checks the files for errors and performs a
disk surface test to check for additional errors.

As with the Disk Defragmenter, users do not need to exit any running applications
to run ScanDisk. As a result, checking the integrity of a disk system and thereby
preventing possible catastrophic errors in the future is easy and convenient for users.
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Figure 125. The ScanDisk utility, which allows users to perform a standard or
thorough scan to check the integrity of their files and disk
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CHAPTER 21

What Makes a Great
Windows 95 Application?

Although MS-DOS-based and Winl16-based applications can run under Windows 95,
users benefit from the additional functionality supported by Win32-based applications.
This functionality includes the preemptive multitasking architecture of Windows 95
and the increased robustness and protection for running applications. In addition, the
following six key contributors make a Windows 95 application great from the user’s
perspective:

The Win32 Application Programming Interface (API)

OLE functionality

The Windows 95 User Interface Design Guidelines

Support for handling Plug and Play events

Support for quickly identifying files

Adherence to common setup guidelines for consistent software installation

The next section discusses why these components make these applications great for
users.

The Win32 Application
Programming Interface

Microsoft supports the use of the Win32 API on three operating system platforms:
Windows NT, Windows 95, and Windows 3.1 with Win32s. Each operating system
supports a common set of Win32 APIs, allowing applications developed using a single
API set to run on multiple platforms. As a result, application developers and corporate
developers can learn a single API set and leverage development resources to support

a broad base of hardware systems. Users benefit from being able to run the same
application on multiple platforms and from increased system reliability under
Windows 95 because of the improved robustness and memory protection available

to 32-bit applications.
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Windows 95 delivers a robust and powerful 32-bit platform on which 32-bit
applications are preemptively multitasked, run in private address spaces, and can
spawn multiple threads of execution. Preemptive multitasking ensures excellent system
responsiveness, allowing users to run multiple applications simultaneously and
integrate personal productivity and business-critical applications in a smooth manner.
(This model is similar to the one used by Windows NT.) The use of a private address
space for each Win32-based application ensures that multiple applications can run
simultaneously without interfering with each other or the operating system itself.
Windows 95 is able to provide smooth, preemptive multitasking and protected virtual
memory because it is based on a redesigned 32-bit protected-mode kernel and a 32-bit
protected-mode driver model. .

Running 32-bit applications under Windows 95 provides the following improvements .
from a user perspective: .

. Runnihg multiple applications is smoother because of the preemptive multitasking
architecture.

e Overall system performance is improved because of 32-bit operating system
components.

e Robustness and system reliability are improved because of 32-bit memory
protection and separate message queues.

e Applications have new functionality because of Win32 and other operating system -
_services.

e File manipulation is easier because of long filename support.

OLE Functionality

" Users are buying and using more applications per PC than ever before. In 1992,
InfoCorp reported that the average number of applications purchased per desktop
running the Windows operating system increased to more than seven programs, up
from an average of 3.4 programs for customers using the MS-DOS operating system in
1986. Users who learn one Windows-based application find learning a second or third
application easy, and research shows that users cite the ability to move and share
information among applications as the most important reason for using Windows—
based applications.

People are not only acquiring more applications, but they are also using them together,
accessing several applications in order to create compound documents. The mechanism
that allows applications to interoperate effectively, and thereby enables users to work
more productively, is OLE. Users of OLE applications can create and manage
compound documents that seamlessly incorporate data, called objects, of different
formats. Sound clips, spreadsheets, text, and bitmaps are some examples of objects
commonly found in compound documents. Each object is created and maintained by
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its server application, but through the use of OLE, the services of the different server
applications are integrated. Users of OLE-enabled applications feel as if they are
working with a single application that has all the functionality of each of the server
applications. They don’t need to be concerned with managing and switching between
the various server applications. Instead, they can focus on the compound document
they are creating and the task they are performing using OLE-based features.

The Features of OLE

With OLE, Windows 95 increases the degree of application integration available to
any application that takes advantage of the services. Tight integration gives users
tangible benefits, allowing them to share data and functionality across applications and
combine the data as they please. Because OLE is based on an open industry standard,
users can extend their applications with additional third-party products, further
expanding their choices and flexibility.

OLE provides the following features to allow users to easily combine information from
multiple applications:

¢  Cross-application drag and drop. Users can drag and drop graphs, tables, and
pictures directly onto slides, worksheets, and documents to mix text, data, and
graphics into compound documents.

e YVisual editing. Users can double-click an object to directly edit it while
remaining in the original document.

Cross-Application Drag and Drop

Drag and drop is a new, intuitive method of moving data between applications. Until
recently, this method was available only for moving information within applications.
The most widely used way of transferring data between applications has been to use
the Clipboard, but this method involves multiple steps—using the Copy or Cut
command, moving to the destination application, and using the Paste command. With
the current release of OLE, drag and drop now works between applications. Users
simply select an object in one application, drag it to its destination in another
application, and drop it into place. Objects can also be dragged over the desktop to
system resource icons, such as printers and mailboxes, making the sending, printing,
and sharing of files faster and easier.

Visual Editing

Visual editing makes revising a compound document faster, easier, and more intuitive.
For example, Figure 126 on the following page shows a Microsoft Excel worksheet
embedded as an object in a Word document. When the user double-clicks the
worksheet object, the menus and toolbars necessary to interact with the Microsoft
Excel worksheet temporarily replace Word’s menus and controls. Microsoft Excel, the
application that is needed to edit or modify the worksheet, partially “takes over” the
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Word document window, as shown in Figure 127. The user can then interact with the
Microsoft Excel worksheet without switching to a different application or window.
(Unlike the first release of the OLE technology, the current release of OLE does not
launch users into a separate Excel window to work on the spreadsheet data.) When
users move on to work on the word processing portion of the document, the focus
returns to Word, and the original Word menus and controls are restored.

& Microsoft Word - SLS_RPRT.DOC

July was a record setting month for Encos

Successful New Product Introductions
There were several new products introduced last

month which have provided opportunities|for positive
press about Encore. Early sales returns show that all
products are at projected sales levels, and|those listed
below are at least 150% of forecast. '

168 M |5
Microsoft Word Microsoft Word
File Menu toolbar

Figure 126. A Microsoft Excel worksheet object embedded in a Word document
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Figure 127. Activating the Excel worksheet object, which displays the Excel
menus in the Word environment

The advantage of visual editing is even greater when compound documents include
large numbers of objects created by different applications, such as Microsoft Excel
worksheets and charts, PowerPoint graphics, sound, video clips, and so on. Instead of
switching back and forth among different windows to update the objects, users can
work in a single document window, which provides one location for editing and
otherwise interacting with the data. Visual editing thus offers users a more document-
centric approach, putting the primary focus on the creation and manipulation of
information rather than on the operation of the environment and its applications.



312 Introducing Microsoft Windows 95

The Windows 95 User Interface
Design Guidelines

As with previous versions of Windows, one of the reasons that Windows 95
applications are easy to learn is the fact that they look and act alike. Microsoft has
taken great steps to improve the basic common controls that all applications can share.
These controls, which have evolved based on user feedback and extensive usability
testing, are among the features described in the Windows 95 User Interface Design
Guidelines.

Applications that use the basic controls provide their users with common, improved
features, such as being able to create new folders in the Save As dialog box without
having to switch to the Windows Explorer or File Manager (see Figure 128).

EAword 32
~msstiqf.t

it

ext Files (*.txt)

Figure 128. The Save As common dialog box

The new Printer property sheet, shown in Figure 129, illustrates some of the controls
that make accessing features easier for users. At the top of the property sheet are tabs
on which different categories of properties are arranged. Clicking any tab displays that
category of properties. Figure 129 also shows an example of a spin control, which
increments and decrements the number in the Copies box.



Chapter21 What Makes a Great Windows 95 Application? 313

Figure 129. The tabbed Printer property sheet

The new Open common dialog box, shown in Figure 130, allows users to see long
filenames and navigate around the entire PC or network to look for the files they want
to open. As shown in Figure 131 on the following page, this dialog box uses tree lists
to display the hierarchy of the PC’s hard disk and the network to which the PC is
connected.

scincpt
Pkware
Quicken
Testing Apps from Mikem
Word 32

Snapwin

Figure 130. The Open common dialog box
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Figure 131. The tree list in the Open common dialog box

Figure 132 shows another tree list control that makes viewing and accessing
hierarchical information easier. This tree list is found in the property sheet for the ‘
Device Manager in the Control Panel’s System tool. As users expand and collapse
the tree, they can see information relevant to their chosen topic.

Computer
@) Display
@-5&3 Floppy Disk Controllers
B2 Hard Disk Controllers
Generic IDE/ESDI Hard Disk Controller
&2 Keyboard
Media Devices
Modem
Monitor

7-(5 Mouse

E¥™ Network Adapter
™ Intel EtherExpress 16 or 16TP

Y Ports

<3 Printer
SCSI Controllers

& System

Figure 132. The tree list in the Device Manager property sheet
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Applications no longer have to include their own custom slider controls. Figure 133
shows the Mouse property sheet, where the pointer’s Size option is controlled by the
slider control included in Windows 95.

Figure 133. A slider control in the Mouse property sheet

Many new common controls are included in Windows 95, such as toolbars, the status
bar, column headings, tabs, sliders, progress indicators, rich-text controls, list views, .
and tree views. Great Windows 95 applications will use these controls to make user
access to features consistent across applications, thereby making the entire system
much easier to use.

Support for Handling Plug and Play Events

Applications that provide Plug and Play event awareness help users by seamlessly
adapting to hardware configuration changes. Users reap the following two key
benefits: :

e Applications automatically recognize and respond to hardware changes.
Consider this scenario: A user has a mobile PC installed in a docking station and
is using an external monitor running at a resolution of 1024x768. When the user
undocks the PC, the desktop Control Panel recognizes this action and switches the
resolution for the mobile PC to 640x480. When this change occurs, Plug and
Play—aware applications resize their windows and toolbars accordingly. The user
doesn’t have to do a thing; it’s all automatic.
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Here’s another scenario: A user is working on a document on a mobile PC.
Battery power is running low. The computer sends a message to all the active Plug
and Play—aware applications, telling them to save the user’s data and shut down
because the power is going off in a few minutes.

Applications warn users about open network files when hot-undocking their
computers. Consider this scenario: A user has a PCMCIA network card installed
in a laptop computer. Before leaving the office, the user switches PCMCIA cards
and installs a modem for dial-up network access. With Plug and Play, the user
doesn’t have to fuss with software configuration. Windows 95 simply knows that
the network has been replaced by a modem and passes this information on to a
Plug and Play-aware e-mail application. The application then knows that it now
needs to use the modem to make connections. :

Applications that are Plug and Play-aware provide seamless adaptation to changes in
the hardware configuration so that users can focus on their work, not their
configuration.

Support for Quickly Identifying Files

As discussed in Chapter 3, “The Windows 95 User Interface,” the Ul for Windows 95
is much improved. But the Ul itself is only part of the benefit for users. Applications
that take advantage of the new UI support can offer their users long filenames and
direct file viewing. Long filename support means that document names are no longer
limited to eight characters; they can now have up to 255 characters, as shown in Figure
134. Instead of 23ISM_JB.DOC, users can name a file Status report July 23 regarding
the ISM project for my boss Jim Bernstein—a title that clearly identifies the
document’s contents. Applications that support the Quick View capabilities of
Windows 95 provide users with a quick and easy way to identify files by viewing
them directly from the UI without launching the applications that created them.

3 Documents with long names

G

adventures in word processing

|1 how to create great looking documents in word for windows

ultiMedia Demonstration Document for the Board Meeting

INBA update Seattle SuperSonics

Figure 134. Sample long filenames supported by Windows 95
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Consistent Setup Guidelines

In the past, users have generally had an easy way to set up new applications, but
removing applications from their hard disks was not so simple. Most Windows 3.1
users eventually ended up with hard disks clogged with files that were never used
because they belonged to a deleted application. Because many applications use the
same library files, Windows 3.1 users quite commonly had several copies of a file
stored in different places on their hard disks—an inefficient use of precious disk space.
Another common problem with Windows 3.1 was that applications put files not only in
their own directories, but also in the Windows directory, in the System directory, and
even in the root directory, creating a nightmare for users who were trying to keep track
of what was where.

The Windows 95 Software Development Kit offers some guidelines to developers

for consistent installation locations and uninstall functionality in their applications.
Common libraries can be shared by applications, thereby reducing the amount of disk
space consumed by duplication. The guidelines also set standards for where developers
should put files on the hard disk so as to provide an easy, powerful, and compatible
structure for users. Setup programs that follow the guidelines all operate similarly, use
consistent naming conventions, and offer the same setup options, thereby reducing the
learning curve for users, improving manageability and support for corporations, and
increasing the efficiency of remote administration of installed software.
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CHAPTER 22

The Windows 95 Logo Program

Much of the industry is working very hard and very creatively to develop software,
hardware, and peripheral products that are not just compatible with Windows 95 but
are designed specifically for it. The Windows 95 logo program is intended to help
users easily identify these great new products, which exploit the rich capabilities of the
operating system. Examples of these new capabilities are Plug and Play and support
for 32-bit applications.

Products developed for Windows 95 will bear the Designed for Microsoft Windows 95
logo shown in Figure 135. This logo makes it easy for customers to choose products
that were designed to deliver the benefits and functionality of Windows 95. Customers
can mix and match hardware and software products identified by the Designed for
Microsoft Windows 95 logo and be assured that the products are fully compatible with
Windows 95. They no longer have to figure out which technical details make one
product more compelling than another or worry about compatibility. To make
computing easier and more powerful, they can simply look for the Designed for
Microsoft Windows 95 logo to choose a product built to work synergistically with
Windows 95. :

Designed for

®

Microsoft

Windows 95

Figure 135. The Designed for Microsoft Windows 95 logo
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The Availability of
Windows 95-Based Products

Licensing of the Designed for Microsoft Windows 95 logo will begin in early 1995.
Products supporting the new logo are expected to appear on the market within two to
three months of the release of Windows 95, although some may appear sooner. The
Windows 95 logo program is completely optional for vendors, and products without
the logo will continue to be sold as they always have. Products that meet current
Windows logo licensing requirements but do not meet the requirements for the
Windows 95 logo can continue to use phrases such as For Windows or Windows
Compatible to indicate that the product runs on the Windows platform.

Licensing Criteria for the Windows 95 Logo

To license the Designed for Microsoft Windows 95 logo for use with their products
and to be a part of the logo program, vendors of hardware and software products must
meet specific criteria. Customers can feel comfortable that products that use the logo
offer the following capabilities:

e Hardware products. For hardware products, including PC systems and
subsystems, the baseline criteria include supporting Plug and Play in Windows 95.
Historically, installing new hardware devices has required substantial technical
expertise to configure and load hardware and software. Plug and Play provides a
mechanism for configuration to happen automatically. Computers, add-on boards,
and peripheral devices supporting Plug and Play bring true ease of use to users of
Windows 95. The logo is an easy-to-remember way to identify which products
support the Plug and Play benefits of the Windows 95 operating system.

¢  Software products. Software products must be 32-bit Windows—based
applications, providing better multitasking and application robustness.
Applications with the Designed for Microsoft Windows 95 logo will also feature
the enhanced Windows 95 UI and provide support for long filenames, automated
installation, and uninstall capabilities. Many applications, especially typical
productivity applications, will also support OLE component-software technology,
providing better cross-application interoperability and efficiency through features
such as OLE drag and drop.

For More Information

Additional information about the Windows 95 logo program, including commonly
asked questions and answers and a sample of the logo, is available through the
Microsoft Developer Solutions Phone-Fax Service at (206) 635-2222.
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CHAPTER 23

Questions and Answers
About Windows 95

Microsoft is continually enhancing the Microsoft Windows product line to deliver
easy-to-use yet powerful operating systems that exploit the latest advancements in
microcomputer hardware technology. Windows 95 has sparked a great deal of interest
and speculation. It is the official name of the Windows “Chicago” project, which is the
technology-development effort that will deliver the next major release of Windows for
the mainstream desktop and portable PC. The purpose of this chapter is to answer the
questions customers have asked most often about Windows 95.

Note: The list of questions and answers about Windows 95 is updated on an as-needed
basis. To obtain the latest list, connect to an online information service and access the
Microsoft WinNews information forum. See the end of this chapter for more
information about where to find Microsoft WinNews information.

General Questions

What is Windows 95? Why change the name from Windows “Chicago” to
Windows 95? .

Windows 95 is the official product name of the next major version of Microsoft
Windows. Windows “Chicago” was the code name for the development project to
produce the successor to Windows 3.x and Windows for Workgroups 3.x, and this
name was used until the official product name was decided upon and announced.

What are the key benefits and features of Windows 95? What features will
Windows 95 not have?

Windows 95 presents a major step forward in functionality on desktop and portable PC
platforms by providing a system that is easier, faster, and more powerful to use, while
maintaining compatibility with the MS-DOS-based and Windows-based applications
and hardware peripherals that customers have invested in.
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Ease of use is improved through the Plug and Play architecture and a more intuitive user
interface. With the introduction of Windows 95, the Microsoft Windows engine is being
revamped to improve performance and provide smooth multitasking. Windows 95 is a
complete, integrated 32-bit operating system that does not require MS-DOS, although it
can run MS-DOS-based applications. It implements the Win32 API and supports
preemptive multitasking and multiple threads of execution for 32-bit applications.
Windows 95 provides reliable and open networking support and high performance, as
well as messaging and dial-up network access services.

As the successor to Windows 3.x and Windows for Workgroups 3.x, Windows 95
meets a number of key requirements. First, Windows 95 is compatible with
applications and device drivers for both MS-DOS and Windows. When a customer
upgrades to Windows 95, performance will meet or exceed that of Windows 3.1, as
long as the customer has an 80386DX or higher system with at least 4 MB of RAM.
For systems with more than 4 MB of RAM, performance will exceed that of Windows
3.1. The transition to the new user interface is easy for current users of Windows, and
companies that want to make the transition at their own pace can run Program

- Manager and File Manager during the transition period.

Windows 95 is not processor independent, nor does it support symmetric multiprocessing
systems. Windows 95 is also not designed to meet C/2-level security specifications. If
these features are important to a customer, Windows NT is the operating system to use.

How does Windows 95 compére with the Windows 3.1, Windows for
Workgroups, and Windows NT operating systems?

Windows 95 is designed to make mainstream PCs easier to use and more powerful. It
is the right choice for customers who want to run business and personal-productivity
applications and for use on home computers. Windows NT is designed for the most
demanding business uses, such as development or advanced engineering and financial
applications. Windows NT is the right choice for customers who need the highest level
of protection for their data and applications. Windows NT is also the right choice for
those who need scaleability to multiprocessing and RISC systems.

Why is Microsoft changing the numbering system for Windows?

Until recently, version numbers helped inform customers that new versions were
available and gave some sense of the significance of the improvements. However,
Microsoft’s customer base has broadened to include less technical users, and research
indicates that even the most sophisticated customers find the current version-
numbering scheme confusing. For example, Windows 3.1 provided far more new
capabilities than a typical 0.1 release, and Windows for Workgroups 3.11 involved
dramatically more changes than the usual .01 release. The new numbering system is
designed to make it easier for customers to understand which version of the software
they are using, so that they know when to consider upgrading to the next release.
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®  Does this numbering system mean Microsoft will release a new version of
Windows every year?

No. The version numbers will help give users a sense for the “model year” of their
software in the same way that customers have a sense of the model year of their cars.

Upgrading to Windows 95

m  Why will individual customers want to upgrade to Windows 95?

The sheer quantity of the improvements included in Windows 95 represents a great
value for customers. Topping the list of requested improvements was an easier way to
work with the PC. As a result, a new user interface was designed for Windows 95 that
helps make computing easier for both novice users and experienced users who want
greater efficiency and flexibility.

Long filename support is one of many usability improvements in Windows 95.
Improving ease-of-use goes beyond fixing problems with Windows; it encompasses
the hardware, applications, and network as well. Plug and Play makes hardware setup
automatic, and built-in networking makes starting a new network or connecting to an
existing network server, such as Novell NetWare and Windows NT Server, equally
easy.

Customers also want greater efficiency and power, so that they can get their work
done faster. They want to run more than one application or task at the same time.
They want to use their computers to access files, electronic mail, and public-
information networks from any location—at work, at home, or on the road. They
also want better multimedia, whether for playing MS-DOS-based games or for
teleconferencing using TV-quality video resolution. The following are highlights
of capabilities in Windows 95 that address these requests:

e Preemptive multitasking. Windows 95 can perform multitasking smoothly and
responsively for 32-bit applications.

e Scaleable performance. The performance improvements that Windows 95
provides over Windows 3.1 increase as the amount of RAM increases because
of the high-performance 32-bit architecture of Windows 95.

¢  Support for 32-bit applications. Windows 95 supports the Win32 API, which
means customers can look forward to a new generation of easier, faster, and more
reliable applications.

e Increased reliability. Windows 95 increases protection for running existing
MS-DOS-based and Windows—based applications and provides the highest
level of protection for new 32-bit applications for Windows. As a result, an
errant application is much less likely to disable other applications or the system.
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¢  Faster printing. Windows 95 features a new 32-bit printing subsystem that
reduces the time spent waiting for print jobs to finish and improves system
response when jobs are printing in the background.

e  Better multimedia support. Just as Windows 3.1 made sound a part of the
system, Windows 95 now includes support for video playback. The video system
and CD-ROM file system provide high-quality output for multimedia applications.

e More memory for MS-DOS-based applications. The use of protected-mode
drivers in Windows 95 means that customers have more than 600 KB of free
conventional memory in each MS-DOS session, even when they are connected
to a network and using a CD-ROM drive and a mouse.

e The Microsoft Exchange client. Windows 95 includes the Microsoft Exchange
client, a universal client that retrieves messages into one universal inbox from
many kinds of systems, including Microsoft Mail, faxes, CompuServe Mail,
Internet mail, and so on.

Why will companies want to upgrade to Windows 95?

- Companies will want to move to Windows 95 because it helps reduce their PC
- support burden, helps increase their control over the desktop, and helps increase the

productivity of their users. Numerous studies have shown that as much as 80 percent
of the cost of owning a PC over the long term are the costs associated with support,
including installing, configuring, and managing the PC, and training the PC user. The
Gartner Group has concluded that Windows 95 will likely lead to significantly lower
total cost of ownership compared with MS-DOS and Windows 3.1 (PC Research Note,
“Personal Computing Costs: A Windows 95 Model,” Aug. 15, 1994). The Gartner
Group’s model estimates that the support savings will be $1,180 per user per year.
Opver the five-year ownership period assumed in the analysis, the total savings is nearly

'$6,000 per user.

Windows 95 includes numerous features designed to reduce the costs of supporting
PCs and PC users, including the following:

e A simpler, more intuitive user interface that can reduce training
requirements for novice users and enable experienced users to learn
new tasks with less help. The Start button, the Taskbar, the Windows Explorer,
Wizards, a new Help system, and other features make Windows 95 easy to learn
and make functionality easy to discover.

¢ Built-in networking support that is easier to set up and configure and is
faster and more reliable to use. Whether a company is running NetWare or
Microsoft networks, whether it is using TCP/IP, IPX/SPX, or NetBEUI protocols,
and whether it is using NDIS or ODI drivers, Windows 95 has integrated support
for the network client, protocol, and driver. Additional networks can be added
easily. Windows 95 includes 32-bit clients for both NetWare and Microsoft
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networks that are fast and reliable, and require no conventional memory. A
Windows 95-based PC can have multiple network clients and transport protocols
running simultaneously for connecting heterogeneous systems.

¢ Plug and Play device installation to automate the difficult process of adding
devices to a PC. Windows 95 supports the industry-standard Plug and Play
specification to enable automatic installation and configuration of add-on devices.
If users install Windows 95 on their existing system and later purchase a Plug and
Play add-on device, they can install that device by plugging it in and turning on
the system. Plug and Play takes care of the messy details of installation and
configuration. Plug and Play also enables innovative new system designs that
support such capabilities as hot-docking and undocking.

e System-management capabilities that simplify remote administration and
enable new system-management applications. Windows 95 features an
infrastructure for the management of PCs that leverages a hierarchical database
of system-configuration information called the Registry. The Registry holds all
pertinent information about the system—hardware, software, user preferences
and privileges, and so on—and provides access to its contents over the network
through a variety of industry-standard interfaces, including SNMP, DMI, and
Remote Procedure Call. This infrastructure simplifies many administrative tasks
by including tools for remote configuration of the desktop. It will lead to a new
generation of sophisticated system-management applications for managing the
desktop, inventorying hardware and software, and supporting software
distribution.

e System Policies that enable an administrator to control a desktop
configuration. Windows 95 supports System Policies, which are settings an
administrator configures to define the operations users can access on their PCs.
System Policies can also be used to define the appearance of the desktop. For
example, the administrator can set a policy to disable the MS-DOS prompt and
the Run commands so that users can’t arbitrarily run applications.

¢ Support for roving users. Windows 95 can present different configurations,
depending on who has logged onto the PC. This option allows users to log onto
different machines on the network and see their personal configurations.

e Built-in agents for automating backup of desktop systems. Windows 95
includes the software required to back up a desktop system using a server-based
backup system. The backup agents included with Windows 95 work with the most
popular server-based systems.

In addition to reducing support costs and increasing control over the desktop,
Windows 95 helps users to be more productive. In usability tests, users are able to
perform a series of typical tasks using Windows 95 in 25 percent less time than they
can perform the same tasks using Windows 3.1. These tests did not take into account
many of the tasks that users would like to perform but that are too difficult under
Windows 3.1, such as installing a CD-ROM drive and sound card, or retrieving a file
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from their desktop system using a portable computer at home or while traveling on
business. By making these capabilities much more accessible, Windows 95 enable
users to be even more productive using PCs.

Won’t it be expensive to put Windows 95 on all the PCs in a company?

Windows 95 has been designed to provide a safe and smooth transition to the new
operating system. Windows 95 works on existing hardware and software through
support for MS-DOS-based and Windows~based device drivers and applications. On
mainstream systems—those with at least an 80386DX processor and 4 MB of RAM—
Windows 95 performs as fast or faster than Windows 3.1. The installation program
detects and maintains current system settings and enables automated installation
through a variety of techniques, including logon scripts and software-distribution
applications. Thorough usability testing conducted with Windows 3.1 users who
have been given the learning aids included with Windows 95 confirmed that users

of Windows 3.1 will quickly become productive. After a 15-minute “play period”
and with the help of a computer-based tutorial, users of Windows 3.1 participating

in tests have been found to be as productive using Windows 95 as they are using
Windows 3.1 the first time they perform a set of typical tasks. By the time

Windows 95 is commercially available, it will have been subjected to hundreds of
thousands of hours of rigorous internal testing and will have undergone the most
extensive beta testing in history.

The savings achieved by using Windows 95 outweighs the costs of the migration. The
Gartner Group has estimated that migration costs can be recouped in three to six
months: Good planning and deployment techniques can help keep these costs to a
minimum,

Ship Dates and Packaging Plans

& When will Windows 95 ship?

Windows 95 is scheduled to ship in the first half of 1995. Microsoft’s commitment is
to ship a great product. The intense testing period helps ensure a successful release
based on feedback from tens of thousands of beta testers.

What different packages will Windows 95 come in?

Packaging decisions will be made later in the development cycle, based on customer
needs.
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m I understand there is a new logo for Windows 95. What will it mean to me?

The new logo, which features the same Windows flag and looks quite similar to the
current logo, will be used optionally by vendors to identify hardware, software, and
peripheral products that take advantage of new capabilities in Windows 95. For
example, the logo lets customers know at a glance which CD-ROM drives are Plug
and Play-enabled and which applications are 32-bit.

Vendors can obtain details of the logo requirements by accessing the Microsoft
Developer Solutions Phone-Fax service at (206) 635-2222 and requesting document
130.

s I keep hearing rumors that Microsoft is working on versions of Windows 95 for
non-Intel microprocessors. Is this true?

No, Microsoft is not working on versions of Windows 95 for non—Intel
microprocessors. Windows NT is Microsoft’s portable operating system, and it is
already available on high-end Intel, MIPS, Alpha AXP, PowerPC and Clipper
computers.

m  What will happen to MS-DOS?

Microsoft will continue to enhance MS-DOS as long as customers require it. Future
versions will be derived from the protected-mode technology developed during the
~ Windows 95 project. '

User Interface

m  How will the new user interface in Windows 95 make the PC easier to use?

The goal for the user interface for future versions of Windows is to make computers
easy for all people to use. The user-interface design in Windows 95 achieves this goal
through the most extensive usability-testing effort ever and through feedback from
various sources, including testing at customer sites, reviews with experts on training
in Windows, audits by user-interface consultants, feedback from focus groups, and
analysis of product-support calls.
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Microsoft expects that both novice and experienced users will find that the user
interface in Windows 95 makes it easier to learn and use. The Taskbar makes all the
functions most users need accessible with a single click of a button. The Taskbar
shows all open windows and allows users to switch to a different window just by,
clicking the button representing that window. Instead of mastering different kinds of
tools—for example, Program Manager, File Manager, Print Manager and the Control
Panel—to work with different resources on their computers, users of Windows 95 can
browse for and access all resources in a consistent fashion with a single tool. All
resources in the system have property sheets, which present tabbed-notebook-style
interface settings that can be directly changed. And a new integrated Help system
makes getting help easy and fast at all times. '

Won’t a new user interface mean a lot of retraining for current users of
Windows?

The Windows 95 user interface is designed to make experienced users of Windows 3.x
productive immediately, and usability testing has found this to be the case. After a few
iterations of working with the Windows 95 environment, users of Windows 3.1 are
able to complete common tasks faster with Windows 95. With subtle refinements in
the user interface and the addition of migration training aids during the continued
testing process, productivity can be expected to improve even more.

Windows 95 enables corporate customers and individuals who want to move gradually
to the new user interface to continue running Program Manager and File Manager
while they become familiar with the new user-interface features.

Architecture

Your performance goals sound very ambitious, considering all the functionality
you’re adding to Windows 95. How will you achieve those goals?

The stated performance goal of Windows 95 is that when a customer upgrades to
Windows 95, performance will meet or exceed performance of Windows 3.1, as long
as the customer has an 80386DX or higher system with at least 4 MB of RAM. (For

_systems with more memory, performance will exceed that of Windows 3.1.)

Windows 95 meets this performance goal by implementing new technologies to better
optimize the use of memory on low-end system configurations. The networking, disk,
CD-ROM, and paging caches are fully integrated to scale better as more memory is
added to the system. Protected-mode device drivers are dynamically loadable to ensure
that only the drivers that are immediately needed are consuming memory. Great
attention will be paid to effective tuning, including hand-tuning source code.
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m  D’ve heard Windows 95 described as a 32-bit operating system, yet I’ve also heard
that portions of Windows 95 are implemented with 16-bit code. Are both these
statements correct? '

Windows 95 is a 32-bit, preemptive multitasking operating system that implements some
16-bit code to provide compatibility with existing applications. Windows 95 deploys 32-
bit code wherever it significantly improves performance without sacrificing compatibility.
It retains existing 16-bit code where it is required to maintain compatibility or where
32-bit code would increase memory requirements without significantly improving
performance. All of the I/O subsystems and device drivers in Windows 95, such as
networking and file systems, are fully 32-bit, as are all the memory management and
scheduling components. Many functions provided by the Graphics Device Interface
(GDI) have been moved to 32-bit code, including the spooler and printing subsystem,

the TrueType font rasterizer, and key drawing operations. Windows 95 includes a 32-bit
implementation of OLE. Much of the window-management code (user) remains 16-bit
to help ensure application compatibility.

m  Does Windows 95 improve limits on system resources?

Yes. Windows 95 improves system-resource limits dramatically while maintaining
compatibility with existing Windows—based applications. This improvement means
that users can not only run more applications than under Windows 3.1 or Windows for
Workgroups 3.11, but can also create more complex documents.

Plug and Play

m  What is Plug and Play? What benefits does Plug and Play provide?

Plug and Play is a technology jointly developed by PC product vendors to dramatically
improve the integration of PC hardware and software. Windows 95 is a key enabling
technology for Plug and Play. Plug and Play is built into all levels of Windows 95 and
covers both common desktop and laptop devices, such as monitors, printers, video
cards, sound cards, CD-ROM drives, SCSI adapters, modems, and PCMCIA devices.

With Windows 95, users can connect Plug and Play devices to the system and let the
system automatically allocate hardware resources with no user intervention. For
example, users can turn a desktop PC into a multimedia playback system by simply
plugging in a CD-ROM and sound card, turning on the PC, and “playing” a video clip.

Windows 95 also enables new Plug and Play system designs that can be dynamically
reconfigured. For example, if a Windows 95 Plug and Play laptop is removed from its
docking station while still running so that it can be taken to a meeting; the system
automatically reconfigures itself to work with a lower-resolution display and adjusts
for the absence of the network card and large disk drive.
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Will Plug and Play devices work with my current system, or will I need a new
system? What benefits will I receive when I purchase a Plug and Play device with
my current system after I have installed Windows 95?

Windows 95 and Plug and Play devices provide complete backward compatibility to
work with systems that were not designed to the Plug and Play specification. When users
purchase a Plug and Play device for a non-Plug and Play PC running Windows 95, they
still benefit from the automatic installation features of Plug and Play add-on devices.

Application Support

What support does Windows 95 have for applications?

Windows 95 supports MS-DOS-based applications, 16-bit Windows—based
applications designed to run under Windows 3.x, and a new generation of 32-bit
applications. It provides this support through the Win32 API, which is also available in
Windows NT. The new generation of 32-bit applications provide many benefits, such
as greater robustness, smoother multitasking, long filename support, a new look and
feel, and threads.

When will applications that exploit Windows 95 be available?

Applications written for Windows 3.1 and Windows NT that follow guidelines
provided by Microsoft can run on Windows 95. Hundreds of 32-bit Windows-based
applications are available for Windows NT, and more are released every day. In
addition, leading software vendors are developing 32-bit applications for Windows 95,
and many will ship within 90 days of the Windows 95 ship date.

Networking

®  Will I need new networking software to connect Windows 95 to my network

server?

No. Windows 95 will continue to run existing real-mode networking components
while enhancing the 32-bit protected-mode networking components first delivered
with Windows for Workgroups.

What improvements will the nefworking support in Windows 95 offer over the
support in Windows for Workgroups 3.11?

In addition to being backward compatible with today’s network clients, Windows 95
enhances the open and flexible, high-performance, 32-bit networking architecture
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provided by Windows for Workgroups 3.11, which enables customers to mix and
match networking components. Windows 95 includes fast 32-bit, native clients for
both NetWare and Windows NT Server networks; supports NDIS 2.x, 3.x and ODI
drivers; and provides 32-bit TCP/IP, IPX/SPX, and NetBEUI protocols. In addition,
the network architecture in Windows 95 makes it possible for users to connect
simultaneously to multiple networks using multiple protocols.

m  Will there be a Windows 95 server product?

Windows 95 will not be provided in a separate server product. Windows NT Server
is the Microsoft product to use for production servers. Windows 95 does improve
upon the peer-server capabilities provided in Windows for Workgroups by offering
additional features for remote installation, control, and administration. These features
make Windows 95 an even better product for an easy-to-use, file and print sharing
LAN that is ideally suvited for a small business, small department, or remote office.

m  Can Windows 95 connect to the Internet?

Yes. Windows 95 includes the networking support needed to connect to the Internet.
It includes a fast, robust, 32-bit TCP/IP stack (TCP/IP is the language used by the
Internet) as well as PPP or “dial-in” support. Windows 95 supports the large number
of tools used to connect to the Internet—for example, Mosaic, WinWAIS, and
WinGopher—through the Windows Sockets programming interface. Windows 95 also
includes standard Internet support, such as telnet and ftp.

Systems Management

®  What specific desktop-management features will Windows 95 enable?

The Windows 95 operating system can be set up from a network server and can be
configured at the desktop to run locally or across the network. In each case, the
administrator can establish a specific configuration for the installation, controlling
which features are installed and which features can be accessed or altered by the end-
user. : ’

Windows 95 supports System Policies, which are settings an administrator configures
to define what applications or services users or groups of users can access using their
PCs. For example, the administrator can use policies to disable the MS-DOS prompt
and the Run command to prevent users from arbitrarily running applications, and to
disable file and print sharing.

To enable users to rove on the network and use any system, Windows 95 provides
User Profiles. These profiles are centrally stored, accessed when a user logs onto a
Windows 95 system, and used to install the appropriate configuration and set the
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appropriate policies for that user. Windows 95 also enhances the security provided by
Windows for Workgroups to include user-level security.

Windows 95 also includes key desktop agents for popular server-based backup
programs as well as SNMP and DMI. Finally, hardware installation and configuration
have been made much easier and less costly with the implementation of the Plug and
Play architecture in devices and systems. The Registry provides data about hardware
resources that can be accessed by third-party vendors to provide inventory-
management solutions.

“Messaging and Mail

What is Microsoft Exchange?

Microsoft Exchange is a universal information client built into the Windows 95 user
interface. It can read and send electronic mail from different e-mail systems, including
LAN-based systems such as Microsoft Mail, Internet mail, or remote online system
services such as CompuServe or The Microsoft Network. It can also send and receive
faxes and other remote messages. Microsoft Exchange in Windows 95 also includes
Microsoft At Work Fax software for sending and receiving electronic fax messages.
Microsoft Exchange also provides an effective way to organize, sort, categorize, and
filter messages.

The Microsoft Network

What is The Microsoft Network?

The Microsoft Network (MSN) is a new online service that Microsoft is developing to
help bring the rapidly expanding world of electronic information and communications
to mainstream PC users. MSN brings all Windows 95 customers affordable and easy-
to-use access to electronic mail, bulletin boards, chat rooms, file libraries, and Internet
newsgroups. Windows 95 customers worldwide will be able to access MSN with a
local phone call. MSN will offer a wide range of online information and services,

and in particular, Microsoft customers will find MSN the single best place to get
information and support for Microsoft products. The MSN client’s tight integration
with Windows 95 allows customers already familiar with Windows 95 to leverage
their learning and feel comfortable online immediately.

How does The Microsoft Network differ from other online services?

Microsoft has long had a vision of “Information At Your Fingertips” and believes
that The Microsoft Network represents a major opportunity to deliver on that vision.
Enabling PC users to easily communicate and access information is the next great
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opportunity in the PC industry. The online service business shows great promise as

far as providing consumers with that easy communication and information access is
concerned, but it is still in its infancy, and many factors must come together to make it
a mainstream phenomenon. Online services must offer a more compelling multimedia-
rich set of publications, shopping services, games, and so on, that will both attract and
retain a large audience. Achieving this goal will require product investments by the
providers of information and services, and new tools and infrastructure investments by
the online service companies. Microsoft hopes to help expand this market by making
better technology and tools available to the providers of information and services,
while motivating them with a more attractive business model.

Mobile Computingv

What improvements will Windows 95 offer for people who use a mobile or
remote computer?

Windows 95 provides support for mobile computers and makes it easy for users to
access resources when they are away from the office. The implementation of Plug and
Play in Windows 95 supports inserting and removing devices such as PCMCIA cards
while the operating system is running. It also supports automatic reconfiguration of
dockable computers when they are inserted or removed from the docking station,
without rebooting the system. An enhanced version of Advanced Power Management
(APM) further extends battery life.

Remote networking is a special focus of Windows 95. The operating system includes
a dial-up network client that allows a mobile computer to dial into popular remote
networking products, such as Shiva Netmodem, NetWare Connect, and Windows NT
Remote Access Services, using the same network protocols and advanced security
features provided for desktop PCs. In addition, Windows 95 provides file-
synchronization services.

How are the remote-client capabilities in Windows 95 different from those in
Windows for Workgroups 3.11?

Clients running Windows for Workgroups can remotely dial into a Windows NT
Server or a Windows for Workgroups-based server only. Windows 95 supports a
much more diverse remote-access environment; it can connect not only to a Windows
NT Server and other PCs running Windows 95, but also to a NetWare server running
NetWare Connect, a network device such as the Shiva Netmodem (using the PPP
Dial-Up Networking support in Windows 95), and the Internet.
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For More Information

How can I obtain the latest information directly from Microsoft about
Windows 95?

Microsoft has established a number of easily accessible electronic-distribution points
for new white papers, press releases, and other pertinent documentation. Use the

CompuServe GO WINNEWS ’

Internet ftp.microsoft.com/peropsys/win_news
Worldwide Web http://www.microfot.com

GEnie WINNEWS Download area in Windows RTC
Prodigy Jumpword WINNEWS

AOL Keyword WINNEWS

To subscribe to Microsoft’s WINNEWS Electronic Newsletter, send an e-mail
message to enews @microsoft.nwnet.com with the words SUBSCRIBE WINNEWS

in the message.
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kernel improvements, 191
mini-driver model, 117
multimedia architecture, 262
ring 0 and ring 3 code, 57
size goals, 58 Lo
summary of improvements over Windows
3.1, 51
AUTOEXEC.BAT, 53

B

Backup, 300-301
server-based network backup, 13, 173
Block I/O subsystem, 68 -

* Briefcase, 215

Browsing, 25

C

Cache, See VCACHE
CD-ROM File System (CDFS), 67
COMM.DRYV, 193
Communications, 189-204
16550A UART support, 201
architecture discussion, 192
centralized modem setup and
configuration, 197
configuring telephony services, 200
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Communications (continued)
example of good Win32-based
communications application, 203
goals in Windows 95, 190
improved device/hardware support, 201
in Windows 3.1, 193
in Windows 95, 193
more COM ports supported, 202
Plug and Play support, 191, 202
port drivers, 195
summary of improvements over Windows
3.1, 18
support, 9
TAPI, 194
universal modem driver, 194
use of TAPI in Windows 95
components, 196
Windows 95 kernel improvements, 191
Compatibility
user interface, 48
with existing hardware, 3, 15
with existing MS-DOS-based and
Windows-based applications, 3, 15, 48—49
Compression, See DriveSpace
CONFIG.SYS, 53
Control Panel
access from the Start button, 23
improvements over Windows 3.1, 31, 42
properties for Display, 42
Coordinated Universal Time format, 72
Copying files, 28

D

Desktop Management Interface (DMI), 135

Desktop Systems Management, See Systems
management

Device drivers, 28, 117-18

Device manager, 114-15

Device support, 7, 201-2

DHCP, See TCP/IP

Disk compression, See DriveSpace

Disk Defragmenter, 304

Disk device support
ESDI controllers, 120
high-speed floppy disk driver, 120
IDE, 119
logical block addressing, 118
removable media, 119

Disk utilities
supported under Windows 95, 73

Display adapter support
driver robustness improvements, 123 -
energy star monitor support, 124
image color matching, See Image Color

Matching (ICM)
improved driver stability, 121
improved video display performance, 122
improvements over Windows 3.1, 121-22
new control panel enhancements, 123
VESA DPMS and DDC specification
support, 121

Display resolution, 43

DMI (desktop management interface), 135

DNS, See TCP/IP

DoubleSpace, See DriveSpace

Drag and drop, 41

Drive mappings, 28

DriveSpace, 73

Dynamic networking, 211

E

Edit MS-DOS-based editor), 303
Enhanced Metafile (EMF), See Printing
Exchange, See Microsoft Exchange

F

File extensions, 71 .
File synchronization, See Mobile computing
File system '
32-bit protected mode FAT (VFAT), 66
additional date/time attributes, 71
architecture, 64
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File system (continued)
benefits of changes from Windows 3.1, 64
exclusive volume access, 72
installable file system, 65
sample property sheet, 72
support for multiple network redirectors, 140
third-party functionality, 66

Filenames, See Long filenames

Files
quick-viewing contents of, 47
renaming files, 27

Find Utility, 23, 44

Folders within folders, 26

Font settings, 4647

"Fonts

32-bit TrueType rasterizer, 80
improved support in Windows 95, 80
integrated with the UI, 46

Fonts folder, 46

G

Graphics Device Interface (GDI)
32-bit code distribution, 55

H

Hardware Design Guide for Microsoft
Windows 95, 113
Hearing-impaired users, 292
Help ‘
new online Help, 33-35
shortcut buttons, 34
simplified interface, 33
table of contents, 34
What’s This? button, 34
HyperTerminal, 203,301-2

IDE disk drives, 119
IFS, See File system

Image Color Matching (ICM), 182
benefits to users, 182
InterColor 3.0, 183
NI files
problems under Windows 3.1, 78
still used by Win16-based applications, 80
system switch simplification, 79
Installable File System, 140

‘Installable File System Manager, 65-66

Installation and setup of Windows 95, 265-72
International language support, 273-82
benefits for developers, 274
benefits for users, 274
date and time formats, 276
international language issues, 275
localization of Windows 95, 275
multilingual content support, 278
sorting and searching support, 277
summary of improvements over Windows
3.1,273
support for different national character
sets, 278
Win32 National Language Support APIs, 282
Internet access, 132, 234
interrupt latency
solution for communications problems, 192
I/O Supervisor (I0S), 68
IPX/SPX, 150

L

Linear memory addressing, 76
Local reboot -
improved effectiveness for Win32-based
applications, 91
in Windows 95, 84
terminating hung applications, 84
Long filenames
documentation for developers, 71
extensions to the MS-DOS FAT file
system, 70
no reformatting necessary, 70
sample MS-DOS directory listing, 70
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Long filenames (continued)
support for 8.3 MS-DOS filenames, 70
support for existing disk management
utilities, 71
support on diskettes, 70
support on networks, 153
usability benefits, 27
M
Management information service (MIS)
organizations, 13, 14-15, 16
 Management support, 8
MAPI (Messaging Application Programming
Interface) 1.0, 223
Master key, See Security
Memory ,
memory model, 76
zero conventional footprint, 94
Messaging Application Programming Interface
(MAPI) 1.0, 223
Messaging support, 9
Microsoft At Work Fax, 217, 223, 235, 237-42
Microsoft CD-ROM Extensions (MSCDEX),
67
Microsoft Exchange, 221-42
combination of drivers supported, 224
common address book, 222
components of, 222
described, 225 4
drivers for use with Microsoft Mail, 232
improvements over Microsoft Mhil, 225
information stores, 230, 242
Internet Mail drivers, 223, 234
Microsoft At Work Fax, 223, 235, 237-42
open architecture, 224
personal address book, 229
personal information store, 222, 230
remote Mail, 232 |
third-party MAPI driver vendors, 223
workgroup fax features for MIS, 238
workgroup post office, 233

Microsoft Network (MSN), 243-45
integration, 147
remote administration, 146, 149
share-level security, 149
user-level security, 149
Mini-port driver, 69
MIS (management information service)
‘organizations, 13, 14-15, 16
Mobile computing, 205-19
deferred printing support, 218
docking support, 212
document viewers, 218
dynamic networking, 211
file synchronization, 215
. flexible video resolution support, 214
framework, 206 ‘
local connections, 217
Messaging API (MAPI), 219
Microsoft At Work Fax, 217
password management, 211
PCMCIA support, 213
point devices support, 215
power management, 214
remote network access, 134, 207
support, 9
support for deferred printing, 182
TAPI, 210
UniModem, 210
Mobile services support, 9
Modem support
benefits of configuration in
Windows 95, 197
centralized setup and configuration, 197
Plug and Play, 199, 202
Mouse A
right-clicking, 40
Mouse device support, 126, 127
MSCDEX (Microsoft CD-ROM
Extensions), 67
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MS-DOS
32-bit protect-mode device drivers, 94
and Windows 95, 54
Int 21h, 65
MS-DOS command prompt
new and enhanced commands, 104
support for long filenames, 105
support for UNC pathnames, 104
MS-DOS-based applications
better cleanup after termination, 87
better defaults for running, 98
graphic-intensive applications, 98
hardware-intensive, 96
improved compatibility, 96
improved memory protection, 98
improved protection for virtual machines, 86
local VM environment settings, 103
PIF editor in Windows 3.1, 99
preemptively multitasked, 60
property sheets for, 99
run in separate VMs, 60
single MS-DOS application mode, 97
summary of improvements over Windows
3.1 for running, 93
support for VGA graphics mode, 98
system protection, 61
terminating gracefully, 102
text editor, 303
toolbar in MS-DOS window, 100
user-scaleable MS-DOS window, 101
Multimedia, 247-64
32-bit digital video playback, 254
architecture discussion, 262
AutoPlay, 251
benefits for consumers, 249
benefits for developers, 250
benefits for hardware makers, 250
benefits from multitasking and threads, 255
built-in support for digital video, 252
CreateDIBSection, 257 ,
end of dancing postage stamp era, 249

Multimedia (continued)
game support, 256
growth of PC market in 1993, 247
history, 248
MID], 252
MPEG support, 256
opportunities for IHVs and OEMs, 260
Plug and Play support, 250
polymessage MIDI support, 258
recommendations to OEMs, 260
routing data through Windows, 263
sound compression, 258
support for DCI, 261
support for fast CD-ROMs, 255
Video for Windows, 248
WingG, 257
Multiple users on the same PC, 161
Multitasking, 52
Multithreading
Win32-based applications, 53
My computer browsing model, 21, 25-26

N

NDIS (Network Driver Interface Specification)
3.1, 141
NetBEUI, 152
NetWare connectivity
solution for MIS problems, 15
NetWatcher, 136, 176
Network Driver Interface Specification
(NDIS) 3.1, 141
Network management, 173
NetWatcher, 176
tools, 175
Network Neighborhood, 21, 28-9
Network provider interface, See Networking
Network redirectors
support in file system for using multiple, 65
Network support, 7, 212-13
Network tool in Control Panel, 28
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Networking

32-bit Microsoft client, 148

32-bit SMB interoperability, 148

architecture, 137

as easy as “point and click,” 133

built-in, 13

compatible with existing networks, 149

consistent browsing across multiple
providers, 133

dynamic networking for mobile
computing, 211

integration with Novell NetWare, See Novell
NetWare

‘interprocess communications interfaces, 153

managing network resources, 173

Microsoft Network integration, 147

Microsoft Network Peer Services, 148

mobile computing support, 133

modular, open design, 137

multiple protocol support, 137

NDIS 3.1, 141

Network Neighborhood, 133

network provider interface (NPI), 138

pass-through security, 145

Plug and Play enabled, 137

printing improvements, 186

protocol support, 150

server-based backup, 173

summary of improvements over Windows
3.1, 130

system login, 139

~ system management support, 134

well-connected client operating system, 131

Novell NetWare

32-bit protect-mode Microsoft Client for
NetWare, 131

bindery support, 143

client support, 142

command-line utilities, 147

file and printer sharing for NetWare, 131,
144

- Novell NetWare (continued)

improved performance with Windows 95
client, 143

integration in Windows 95, 131, 142-47

IPX/SPX interoperability, 150

login scripts, 144

Microsoft Print Server for NetWare, 146

NetWare API support, 147

network login, 139

remote network access, 157

RIPL support, 161

support for diskless workstations, 147

support for long filenames, 153

support for NetWare login scripts, 131

support in the Network Neighborhood, 133

o)

OLE
drag and drop, 309
features of, 309
use in applications for Windows 95, 308
use in Paint, 299
use in WordPad, 298
visual editing, 309
Online Help, See Help

P

Paint, 299
Password management, 211
Performance
compared to Windows 3. 1,4
Performance monitoring, 172
Phone Dialer application, 204
Plug and Play
benefits with legacy hardware, 110
benefits with Windows 95, 112, 315-16
communications support, 191
described, 12, 107
dynamic operating environment, 111
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Plug and Play (continued)
installation and configuration with no user
intervention, 110
modem devices, 199
networking support, 134
new PC features, 110
PCMCIA support, 109
printer detection, 183, 186
problems with PCs today, 108
reduced PC support costs, 110
requirements for mobile computing, 109
solution to PC configuration problems, 109
support for communications devices, 202
support for multimedia devices, 250
support in Setup, 267
Port driver, 69
Printers folder, 45
Printing, 177-87
32-bit preemptive spooler, 178
32-bit print subsystem, 178
configuring a printer, 184
enhanced metafile (EMF) spooling, 179
local or remote print job management, 186
managing print jobs, 185
Microsoft Print Server for NetWare, 146
network printing support, 153
performance improvements in
Windows 95, 180
Plug and Play printer detection, 183, 187
Printers folder, 183
printing from MS-DOS-based
applications, 181
support for deferred printing, 182
support for “point and print” network
printing, 184
Property sheets, 39

Q

Quick Viewers, 47, 295-97
Questions and answers about Windows 95,
321-33

R

Real-mode mapper
protect-mode to real-mode mapping, 70
provides compatibility with MS-DOS disk
device drivers, 70
Recycle Bin, 21, 30
Registry
DAT files, 79 7
defined, 78 7~
dynamic keys, 162
policies, 135
Registry Editor, 135, 169
registry tools, 169
remote access to configuration
information, 80 ~
role in Plug and Play support, 80
role in systems management, 160
solution to .INI file problems, 78 —
system management support, 135
Win32 API support, 162
Remote Access Gateway, 157
Remote access support, 9
Remote administration, 156, 186
Remote Mail, 218, 223, 235
Remote procedure call (RPC), 153
Right-clicking, 40
RMM, See Real-mode mapper
Robustness
better cleanup after virtual machine
terminates, 87
debugging support in Windows 95 SDK, 88
for MS-DOS-based applications, 86
for Win16-based applications, 87
for Win32-based applications, 88
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Robustness (continued)
improvements in Windows 3.1 over
Windows 3.0, 83
local reboot, See Local reboot
parameter validation for Win16-based
applications, 88
per-thread state tracking, 85
summary of improvements in
Windows 95, 83
virtual device driver parameter
validation, 86
virtual device driver thread cleanup, 85
RPC (remote procedure call), 153

S

Scaleable architecture, 1
ScanDisk, 305
SCSI (small computer system interface)
support described, 69
support from block I/O subsystem, 68
SCSI disk devices
32-bit ASPI drivers, 120
ASPI/CAM compatibility, 120
compatible with Windows NT mini-port
drivers, 119
popular SCSI controllers supported, 119
Security
master key for unified logon, 154
network login, 139
network security, 154-57
pass-through security, 145, 156
support for user-level privileges, 145
user-level security, 13, 155
Settings
accessing from the Start button, 23
Setup, 136, 265
built-in verification of system files, 270
GUI-based, 266
improved hardware detection, 267
modular architecture, 266
smart recovery mechanism, 270

Setup (continued)
summary of improvements over Windows
3.1,265
upgrading from Windows 3.1 or Windows
for Workgroups 3.11, 272
Setup of Windows 95, 265-72
Shortcuts, 37-38
SNMP (Simple Network Management Protocol)
agent support, 134
MIB support, 135
support for network management, 175
Start button, 21, 22, 24
Structured exception handling, 91
Support
administrative, 8
application, 7
communications, 9
connectivity, 7
device, 7, 201-2
disk device, 118-20
display adapters, 120-23
flexible video resolution, 214
fonts, 80-81
hot-docking, 212
* management, 8
mobile services, 9
monitors, 120, 124-25
mouse, 126-27
MS-DOS-based applications, 60-61
networking, 7, 212-13
PCMCIA, 213-14
Plug and Play, 111-12, 186-87, 202
remote access, 9
Win16-based applications, 58-60
Win32-based applications, 61-64
System management, 70-71
System performance, 6-7
System policies, 165
default settings, 166
for computers, 168
for users, 167
System Policy Editor, 136
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System resources ,
32-bit heaps in Windows 95, 75
improvements in GDI, 76
improvements in USER, 76
improvements over Windows 3.1, 74-75
percentage of, 75
Systems management
DMI agent, 135
management tools, 135
managing desktops, 171
managing user configurations, 164
policies, 135
registry-based, 135
remote administration, 156
role of server, 170
SNMP agent, 134
SNMP MIB support, 135
system policies, 165
user profiles, 164

T

TAPI (Telephony API), 191, 195, 210
configuring telephony services, 200
functionality supported, 196
interfaces layer, 195

role in Windows Open Services Architecture

(WOSA), 195
support for arbitrating access to modem or
telephone device, 197
Task switching
A improvements to “cool switch,” 24
Taskbar
customizing the configuration, 24
described, 21, 22
objective for, 23
Start button, 21, 22
task buttons, 24
task switching, 23
undoing window operations, 41

TCP/IP (Transmission Control Protocol Internet
Protocol), 150 o
dynamic host configuration protocol
(DHCP), 151
OSF DCE Domain Naming Service
(DNS), 152
port-to-port protocol (PPP), 208
PPP support, 157
support for Windows Sockets, 151 .
utility support in Windows 95, 150
Windows Internet Naming Service
(WINS), 152
Windows NT Advanced Server, 151
Telephony API, See TAPI
Threads, 53
TrueType, See Fonts
U
UNC (Universal Naming Convention)
pathnames
obsolete “mapping” drives, 28
Undoing file operations, 31
UniModem, 191, 210-11
Upgrading, 4
Usability testing, 18, 19
User Interface
design, 17-20, 312-15
improving on Windows 3.1,-12, 18
integration of printing functionality, 185
migrating from Windows 3.1, 48
objectives for, 17
Printers folder, 183
Start button, 22
Taskbar, 22
transition aids for users of Windows 3.1, 35
using File Manager from Windows 3.1, 48
using Program Manager from Windows
3.1,48
User profiles, 13, 164
supported settings, 165 ,
UTC (Coordinated Universal Time), 72
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vV

VCACHE (32-bit file access cache), 67
VCOMM, 192
VFAT (32-bit protected mode FAT), 66
Virtual device drivers (VxDs)
benefits under Windows 95, 57
described, 55-56
graceful cleanup from terminated
application, 85
parameter validation, 86
replacement for real-mode MS-DOS device
~ drivers, 56
tracking allocated resources, 85
Virtual memory support, 77
VxD, See Virtual device drivers

w

Win16-based applications
compatibility maintained in Windows 95, 58
compatibility, size, and performance, 58
impact of running in separate VMs, 59
not running in separate VMs, 58
parameter validation, 88
performance, 59
resource tracking, 87
support for running, 58
system protection, 59

Win32
API, 307-8
flat/linear address space, 62

Win32-based applications :
benefits over Win16-based applications, 61
better local reboot, 91
compatibility with Windows NT, 63
improved robustness, 63, 88
long filename support, 63
memory protection, 63
parameter validation, 89

- per-thread resource tracking, 89

preemptive multitasking, 62

Win32-based applications (continued)
private address space, 89
separate message queues, 62, 89
structured exception handling, 91
support for, 61
termination handling, 91
Windows 95 logo, 319-20
Windows Explorer, 36
Windows NT
compatibility with NDIS mini-port
drivers, 141
Windows NT Advanced Server
domain login, 139
network integration with, 147
pass-through security in Windows 95, 145
support for long filenames, 153
user-level security privileges, 145
Windows NT Server, 184
Windows NT Workstation, 1-3, 4-5
Windows Sockets
IPX/SPX support, 150
WINS, See TCP/IP
Wizards
functionality in Windows 95, 32
Modem Wizard, 199
support for installing printers, 184
wizards supported in Windows 95, 33
WordPad, 298-99

Z

Zero conventional memory footprint, 94-95
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