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Microsoft WinNews—Get the Latest Information on Microsoft Windows

Window 95 is continuing to evolve as we get closer to the release of the product. To help keep you informed
of the latest information on Windows, Microsoft has created the WinNews information forum, an easily

acce sible electronic distribution point for new white papers, press releases, and other pertinent
docijmemation. If you have a modem or acces, to the Internet, you can always get up-to-the-minute
information on Windows 95 directly from Microsoft on WinNews. Use the following electronic addresses to
acce s further information:

CompuServe GO WINNEWS

Internet ftp.microsoft.com/peropsys /win_news
Worldwide Web http://www.micro, oft.com

GEnie WINNEWS Download area in Windows RTC
Prodigy Jumpword WINNEWS

AOL Keyword WINNEWS

To subscribe to Microsoft‘s WINNEWS Electronic Newsletter, send e-mail to enews @ microsoft.nwnet.com
with the word; SUBSCRIBE WINNEWS in your message.

This document i provided for informational purposes only. The information contained in this document
repre ents the current view of Microsoft Corporation on the issues discussed as of the date of publication,
Because MlCl'OgOft must respond to change in market conditions, it should not be interpreted to be a

commitment on the part of Micro oft and Micro (ft cannot guarantee the accuracy of any information
presented after the date of publication.

INFORMATION PROVIDED IN THIS DOCUMENT IS PROVIDED “AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
;T{l;lélll)igh;\’?gol{ﬁr[\g}l:i? I\JOGFET\&%?\JCHANTABILITY’ FITNESS FOR A PARTICULAR PURPOSE, AND
Pasiing o T The user assumes the' entire risk as to the accuracy and the use of this
1 document may be copied and di dributed subject to the following conditions: 1) All text must

Eg;;g;ﬁ :;:?c(::uz: n:iOdiﬁca:O“ and all pages must be included; 2) All copies must contain Microsoft’s
ot any other notices provided therein; and 3) This document may not be distributed for

Copyright © 1994 Microsoft Corporation. All Rights Reserved.
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Introducing Microsoft Windows 95

Compatibility with existing hardware. The wide range of hardware available for
Windows 3.1—from scanners to plotters to fax modems to video capture boards—
is enormoy ly valuable to y ers. While providing support for new, easier-to-use
peripherals through Plug and Play, Windows 95 preserves the huge investment of
users and manufacturers by maintaining compatibility with existing peripherals
and their ag ociated device drivers.

Performance equal to or better than that of Windows 3.1. In keeping with the
goal of adding value to existing PCg without requiring additional hardware and
software, Windows 95 matches or exceeds the performance of Windows 3.1 on
today’s average PC (386DX with 4 MB of RAM). As more memory is added to
the PC, performance scales faster than Windows 3.1. As a result, access to all the
new features in Windows 95 should not incur any performance penalty.

Safe, hassle-free upgrade and migration. Windows 95 makes the upgrade
process as easy as possible by providing a Setup program that installs cleanly over
Windows 3.x. Windows 95 includes the Windows 3.1 Program Manager and File
Manager so that ugers can migrate to the new user interface at their own pace.

The mission of Windows 95 is to go beyond making PCs easier to use and make them
truly ugable. A truly usable PC is more intuitive and automatic, integrates the latest
technologies, offers superior responsiveness and stability, and is compatible with
today’s existing software and hardware. Windows 95 al¢o aims to make the upgrade
and trangition easy, without pain and without loss of performance or capability. This
book details the specific benefits of the many Windows 95 innovations, underscoring
improvements over Windows 3.1. You’ll see as you read through the chapters that the
size and gcope of Windows 95 is awesome, and that its features are worthy of its
mission.

CHAPTER |

The Microsoft Windows
Operating System Family

The Microsoft Windows operating system family provides users and developers with a
rich set of services that take full advantage of the broad range of available hardware
platforms, from small form-factor portable systems to multiprocessor servers.
Windows 95 is for users of Intel-based desktop and laptop PCs. Windows NT
Workstation and Windows NT Server are advanced operating systems for workstation®
and network servers, respectively, and support both Intel and reduced instruction set
computing (RISC) microprocessors, a® well a* symmetric multiprocessing (SMP).

The scaleable architecture of the Windows operating system family supports the same
user interface, applications, and development tools across an ever-expanding range of
hardware. At the same time, the Windows operating systems meet the spectrum of
customer requirements, from productivity applications to powerful, *ecure, mission-
critical applications.

Windows 95 and Windows NT Workstation

Because it is not currently possible to have one operating system that fully exploits the
broad range of available hardware, the Microsoft Windows operating system family,
shown in Figure I, has two distinct design points: one centered on mainstream
systems, and the other centered on leading-edge systems.
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Figure 1. A consistent platform for development, deployment, and training

For mainstream systems (currently represented by products such as subnotebook and
entry-level desktop machines), Windows 95 delivers responsive performance for a
broad range of applications while conserving the amount of system resources used.
Windows 95 is designed for use on Intel-based PCs and supports the Intel 80386DX,
80486, and Pentium processors used in mainstream deSktop and portable PCs.

For leading-edge systems, Windows NT fully exploits the capabilities of the hardware
and provides the most advanced services for the most demanding applications.
Windows NT is designed for use on Intel-based and workstation PCs—for example, a

MIPS R4400 or Digital Alpha AXP-based system, a dual-processor workstation, or a
multiprocessor RISC server.

Because of the requirements placed on new enterprise solutions, all major operating
system developers—including Microsoft, IBM, Sun (and most UNIX vendors), and
Novell—have recognized the necessity of moving to a micro-kernel architecture for
their leading-edge operating sy® tems. Microsoft made this commitment over five years
ago.and began shipping Windows NT to develope# in July 1992 with general
availability in July 1993. This architecture allows vendors to enhance systems to
resPonq to the rapidly changing requirements of evolving business solutions while
maintaining the flexibility needed to exploit new hardware and peripherals.

Both .Windows 95 and Windows NT Workstation provide a common base of
funcnon'al'ity that is required by all customers, including ease of use, power,
conpectwﬂy and manageability. Microsoft is committed to and will deliver parity in
basic functionality (such as the user interface) to each platform as quickly as possible.

'Vrvhie (cjhffert;nc.es between the two platforms are a result of their different desi gn goals.
errsl ovulls 3 is fgcused on .mal.(mg computing easier for anyone using a wide range of
personal and business applications on desktop and portable computers. To protect their
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current investment, these users require the highest level of compatibility with today’s
applications and device drivers. Windows NT Workstation is focused on providing the
most powertul desktop operating system for solving complex business needs. For
developers; technical/engineering/financial users; and business operations application
users, Windows NT Workstation delivers the highest level of performance to support
the most demanding business applications. It also provides the highest levels of
reliability, protection, and security for critical applications while exploiting the latest
hardware innovations, such as RISC processors and multiprocessor configurations.
This focus on solving business needs is also reflected in the emphasis on maintenance
and regular system updates.

Over time, as mainstream systems become more powerful, technologies implemented
first in the leading-edge Windows operating system will migrate to the mainstream
operating system. Sometimes technical innovations will appear first in the main tream
operating system becau & of timing of release _or because some features improve ease
of use for general users. However, the guiding principle for product planning is that the
leading-edge operating system will provide a superset of the functionality of the
mainstream operating system.

For application developers, Micro oft provide, only one Windows programming
platform, defined by Win32—the 32-bit Window, application programming
interface—and OLE. By following a few simple guidelines, developers can write a
single application that runs across the Microsoft Windows operating system family.
Optionally, developers can target a specific operating system whose functionality is
important to a particular application, but targeting is not a requirement.

Which Operating System?

The decision about which of the Microsoft Windows operating systems to deploy

should be ba.ed on the tasks to be accomplished. The two operating systems provide

range of usage
a complementary set of capabilities that can accommodate a broad rang g

gcenarios.

Windows 95 Usage Scenarios

The following examples illustrate scenarios where Windovs; 95 is the beS t choice.

e Most office environments require people to perform a variety of generz}l tasks,
such as word processing, database queries, or spreaqsheet.anal)é1 es, usmgle -~
productivity applications, such as the Mi.crosoft (.)fflce.suue. T ese pe(')lPheir y
also be using applications that are specific to their particular 'bl;ﬁ melss. e
companies have an installed base of personal comp‘ut;rs, perip erat eent ;i
applications, and Windows 95 alloy, them to maximize their investm

computing infrastructure.

l"" :

R T R e
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e Many companies have employees who spend a high percentage of their working
hourg away from the office—for example. at cugtomer sites. in hotels. or out in
the field—and rely on personal computers to help them perform their jobs.
Windows 95 meets the requirements of these mobile computer users for the same
application and device compatibility as their office-based colleagues. but also
placeg lower demands on their hardware. including amount of memory. battery
power. and use of disk space.

e  Most ugers of computers in the home find them both challenging and unfriendly.
However. they want to be able to take advantage of new capabilities. such as
multimedia. and to easily access online information services. Windows 95 is easy
for all family members to uge, yet has the power to do what they want to do. Built
into the operating system are rich multimedia capabilities: the highest levels of
compatibility for running MS-DOS-based applications. such as games: and
connectivity to information services, such as the Internet or other online «ervices.
In addition. technology such as Plug and Play allow some users to effortlessly add

new components. such as printers. modems. and other peripherals. to their
systems.

Windows NT Workstation Usage Scenarios

s 3
e

The following examples illustrate scenarios where Windows NT Workstation ig the
best choice.

* Engineers. gcientific researchers, statisticians. and other technical users often

need to use procegsing-intengive applications for data analysis and large design
activities. Windows NT Workstation, with its support for SMP and its portability
to high-performance platforms. such as those based on Pentium. Alpha. or

M}PS CPUJs. can provide the performance of a leading-edge worfzstation or
minicomputer at a fraction of the cost. Moreover. with Windows NT Workstation.
users can also run personal productivity applications on their systems.

For ipdustriesthat need to protect sensitive data or application files. such as
banking and defense. Windows NT Worktation provides a secure desktop. The
NTF3 file system. combined with appropriate security procedures, helps prevent
unauthd'i.zzd aCcess 1o systems and data, and the security model in Windows NT
Warkstation is designed to be compliant with C2-level certification. With these

feafune.s. a sing]e Windows NT system can be shared by multiple users and still
maintain security for all files on the system. -

Many companies require high levels of availability and performance and cannot

afford downtime. regardless of which appliation iy running. Often these types of
<vstems are being “right-

. sized” from mini and mainframe systems. For example.
many manufacturing companies use 16-bit applications to manage their
prod}xctz_on lineg With Windows NT Workstation. these Win16-based
wpplicghions can be run in separate address spaces,

5 \ (often referred to as separate
virtual maichines). Then even if one application fai

ls. the other applications
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continue to run. Windows NT Workstation also provides complete protection for
32-bit applications and automatic recovery (reboot, if necessary) if the system
goes down.

Evaluating Windows 95

As you compare Windows 95 with other operating system products on the market,
including Windows 3.1, you should examine the following areas to help identify the
operating system that best meets your needs and the needs of your system’s users:

e Ease of use

e  Performance

e Compatibility of device and application support
e  Support for networking and connectivity

e  Support for manageability and administration

e  Support for communications and messaging

e  Support for mobile services and remote access

In the following sections, we briefly discuss these evaluation criteria. The remaining
chapters in this book show how Windows 95 provides the best deSktop operating
system for mainstream platforms in each of these areas.

Ease of Use

It is important to look at the ease-of-use aspects of an operating system from the
perspectives of both a novice and an experienced user. Novice users include both
people who have never used a PC and people who have used one infrequently, often
because they find PCs intimidating. Novices might have trouble moving around the
user interface and might need more information or coaching—for example. from an
online Help system. Experienced users generally interact with more areas of the
operating system than novice users, and they demand flexibility, speed, and power.

As you evaluate the ease of use of an operating system, it’s helpful to answer the%e
questions:

e [s the operating system easy to learn and use and efficient for the wideSt range of
ugers?

o Can users discover new features and new, more efficient way* of performing tasks
as they become more experienced?

e Does the operating system make it easy for novice users to complete common
tasks, such as starting new applications, switching between two or more active

applications, or manipulating files?

o Is the operating system flexible enough that experienced users can customize 1t to
reflect the way they interact with the computer?
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Performance

The term system performance refers to how the operating system performs overall
while performing a set of broad tasks—for example. running a group of applications
and programs that are normally run simultaneously. The term peiformance also refers
to the ability of individual system components or subsystems to perform a more
narrow set of tasks—for example, file input/output (I/O) operations.

Several available suites of benchmarks test the ability of operating systems to complete
a set of tagks that are designed to mimic real-world use of a particular PC/operating
system combination. These benchmark suites produce numbers that represent the
responsiveness of the operating system for a given set of commercially available
applications. You can run the same set of applications in your environment and use the
benchmark information to determine the relative performance of various operating
systems.

However, benchmark suites don’t tell the whole story. In addition to running
application benchmark suites, you should isolate and separately test various
components and subsystems of the operating system to obtain low-level results that
indicate how well the operating system can support the services used by applications
Areas commonly isolated and benchmarked on standalone PCs include the
performance of the local file system for disk and file 1/0, the performance of the
graphics subsystem and video display drivers for graphics and text I/O, and the
performance of the printing subsystem for printing I/O. In addition, you should test
desktop operating systems in networked environments for their ability to support
network I/O throughput for the supported network clients, as well as server
functionality responsiveness (if supported by the operating system).

All operating systems perform at their best on a PC that hag the maximum amount of
RAM. However, most users’ PCs have less than the maximum amount. You should
run performance tests against different hardware configurations, including memory
ranges from 4 MB to 16 MB and PCs containing Intel 80386DX, 80486, and Intel
Pentium-based CPUs. Because different hardware resources deliver different
performance testing results, it’s important to test not only on more than one PC
configuration, but also on hardware that is currently mainstream in the industry.

As you evaluate the performance of an operating gystem, it’s helpful to answer these
questions:

*  Does the operating system perform well on a wide variety of hardware and
software?

Howl wgll does the .operating system complete benchmark tests on a suite of
applications on a given hardware platform?

How well does the operating system complete benchmark tests on individual
components and device drivers provided as part of the system?

Chapter 1 The Microsoft Windows Operating System Family

Does the operating system perform well as far as network connectivity for
supported network clients or provided network server functionality is concerned?

Compatibility of Device and Application Support

When it’s time to replace an old operating system, a key question to consider is

“Can my company still use its existing hardware and software with the new operating
system?” Your company has probably invested a large amount of money in
applications, printers, modems, and other PC-related peripheral devices. It’s important
to find out whether the replacement operating system can run with the existing
hardware and software.

It’s also important to know how broad a range of devices is supported by the operating
system you choose. No doubt, as your company grows, your hardware needs will grow
too. Your choice of an operating system should not unreasonably restrict the peripheral
devices your company can buy later. The operating system you choose should include
ample device drivers, not only to support the devices you currently own, but also those
you will buy in the future.

When examining device support of an operating system, consider the number of
devices supported, the industry standards that the operating system supports, and
compatibility with existing device drivers shipped with earlier operating systems or
with the devices themselves.

As you evaluate the device and application support of an operating system, it’s helpful
to answer these questions:

e Does the operating system provide broad support for your company’s existing
hardware and the associated MS-DOS-based and Windows-based device drivers?

Are devices easily recognized, installed, and configured by the operating system?

Does the operating system allow you to run your existing MS-DOS-based or
Windows-based applications as well as MS-DOS 6.x or Windows 3.1?

Does the operating system allow the easy exchange of information among
applications, or does it support advanced interapplication communication
mechanisms?

Does the operating system provide services for new types of applications, such as
multimedia, remote access, and communications-related applications?

Support for Networking and Connectivity

In a corporate environment, an operating system must be able to provide network
support for a broad base of clients. You should compare each operating system’s
ability to support connectivity in a heterogeneous environment, as well as how

successfully network functionality and other areas of the system, such as the user
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interface, are integuted 1n each operating $%tem. Bear 1n mind that. in general.
companies are not boiKirg for the incorporation of proprietary ‘ne twor 4 functionality in
an operating systan. The ¥ %ant te operating sy temn to fuppo find usry -wide
standards so that trey doi?t a % to rely on a fingle Yendor to fupport a multivendor
environment.

As you evaluate thenet %or Kng support of an operating $¥sem. 11" ¢ helpful to answer
these questions:

* |8 Megperaling syem an open, layered networking architecture that lesyou mix
@id match Pestof-breed components at e very layer?

Does the operating % %em haV¥e built-in, nati%e Support for popular networls?

Does the opera'ing Sy%tem natively support a Wide range of network transports,
such 45 TCP/IP and IPX/SPX; industry-wide communication protocols, such as
RPC, NetB1@S « DCE, and named pipe$; and existing network device standards,
such as NDJS and OpI?

Does the operating system provide a Simple, consistent user interface for
ACCESSing the network and using network resources?

Floes the operating system support an open architecture that allows third-party and
rle"work operating %ystem vendors to easily integrate or add network connectivity
enhancem®nts or application support?

Support for Manageability and Administration

1* are now one of the largest expen®e® of an MIS organization. Medium and large
bu'in“sse” invest tens of thousands of dollars each year, not only on the hardware and
software for new and existing computer syStems, but also for setup and administration
of these by‘tems, Currently, the available tools for managing and administering PCs in
a networked environment have little consistency and almost no integration.

Slandarc.is organizations are now working to simplify system administration by
dcvel(?plng *tandard methods for managing PCs. These standards will mean better and
more integrated management tools for the network administrator. For an administrator
to reap any benefits, however, the operating system must support management

mechan‘xs.ms that adhere to exi$ting standards or its infrastructure must be designed for
adaptability to a new standard.

“As you ejv‘aluate the support for manageability and administration of an operating
y'tem, it’s helpful to anfi wer the following questions:

° 4 -
Does the operating system provide the tools and platform infrastructure for

ss:pt‘:or?igﬁ management mechanisms that adhere to existing industry standards,
ch as SNMP, and # it flexible enough to support future standards, such as DMI?

Chapter 1 The Microsoft Windows Operating System Family 9

o Does the operating system provide tools and mechani gns for MIS organizations

and administrators to customize and control the functionality and capabilities on
the desktop?

e Does the operating system provide support for managing desktop PCs remotely

over a network?

Support for Communications and Messaging

With the explosive growth of services such as CompuServe, America Online, and the
Internet, the increase in demand for an operating system that provides access to online
and mail services has been dramatic. The support and services provided by an
operating system can open the door to the Information Age, allowing users to discover
new communications and messaging possibilities.

As you evaluate the communications and messaging support of an operating system,
it’s helpful to answer these questions:

e Does the operating system support high-speed communications and background
multitasking capabilities?

e Does the operating system provide support for communication hardware; for new
communication functionality, such as sharing communication ports; for unified
device configuration; and for emerging communications technology?

e Does the operating system provide support for industry-standard messaging
services?

e Does the operating system provide broad communication and messaging
capabilities, such as faxing, dial-up access to resources, and access to online
information services, and consolidated information access?

Support for Mobile Services and Remote Access

To realize seamless mobility, users must be able to easily communicate and remain
productive, whether they are in the office, at a customergite, or at home. Users must
be able to communicate with coworkers and clients regardless of their location. In
addition, transition, from home computer to portable computer to office computer
must not cause interruptions in workflow. Including support for mobility services
as part of the operating sy, tem ensures tight integration and connectivity between
portable computers and desktop PCs, allowing minimal work interruptions as users
switch from one location and/or computer to another.

As you evaluate the support for mobile services of an operating system, it helpful to
answer these que, tion, :

® Does the operating system support remote acce s to the key servicé or
information you need on your corporate network?

Samsung - Exhibit 1023 - Page 18




10 Introducing Microsoft Windows 95
1

e Does the operating system have robust support for the dynamic nature of mobjle CHAPTER 2
hardware, such as PCMCIA, power management, and docking stations?

An Overview of Windows 95

Window? 95 is an extremely feature-rich operating system. Virtually every aspect of [ | L
Windows 95 reflects improvements over Windows 3.1 and Windows for Workgroup® L
This book discusses the areas of technology that make up Window® 95, focusing on
the following features, functionality, and components:

e  The Windows 95 user interface
e Base system architecture
e Robustness

e Support for running MS-DOS-based applications

e  Plug and Play ; =
e Device support . o
e  Networking :
e Systems management |-
e Printing ‘

Communication$

e  Mobile computing services

e  Microsoft Exchange: e-mail, fax, and more

e The Microsoft Network online information service
e  Multimedia services

e Installation and setup of Windows 95

e International language Support

e  Accessibility

e Applications and utilities

Where appropriate, each discusSion includes the following: i

® A summary of improvements in Windows 95 over Windows 3.1. Thi “section
provides a quick overview of ways in which Windows 95 addre %e *Window 531
problems or improves upon Windows 3.1 functionality. These discussions also
apply to Windows for Workgroup § even though Window *for Workgroups may
not be explicitly identified.

Faesrs
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¢ A Try It! section. You are encouraged to see for yourself that Windows 95 is 3
flexible, powerfal, and robust operating system D3 following brief sets of
instructions for performing specific tasks

Key New Features

As you read this book, it’s important to keep m mind the needs of the marketplace and
how Windows 95 meets those needs. This section briefly outlines some of the key new
featares in Windows 95 and the problems they solve. Because the scope of the new
i faatares is broad and their appeal is wide, they are organized here in terms of
U improvements over Windows 3.1 in the following areas:
S ¢ Eage of use
| & ¢ Speed and power
Rt e
P ¢ Compatibility
- K]
&‘ The features are further organized by benefiting groap:
1
# ¢ End-users
by #«  MIS oreariizations
o
>
)
4 Ease of Use
-
. For End-Users
D
4’( For end-users and MIS orgamizations alike, improvements in ease of use in
A Windows 95 fix the problems identified in Windows 3.1. For example. less-
L 4

experienced users found overlapping windows and tasks such as minimizing and
maximizing windows too complex, while more experienced users craved greater
efficiency. But the improvements go beyond simply solving these problems. by also

encompassing hardware, connectivity, and applications. Windows 93 offers these
solutions:

* A ntw user interface (UI). A shower of improvements greatly enhances ease of

learning, usability, and efficiency for all users, no matter what their level of
expertise. Novice uters can get started more quickly, and experienced ugers can
fully unlock the power of their P(’s.

Plug and Plity. The goal of Plug and Play is simple: When a user installs a new
hardware device, it works

Liing filtnams. Signaling the end of cryptic 8.3 filenamesg, long filenameg are
just one example of th¢ many usability improvements in Windows 95.

Chapter2 An Overview of Windows 95

For MIS Organizations

MIS organizations find their jobs increasing in difficulty as the number of PCs in

a given corporation grows more rapidly than their support staff. In addition, the
introduction of Windows 3.1 led to a series of security, reliability, and management
issues because of its lack of integrated connectivity and lack of management
infrastructure. The following features of Windows 95 attack these problems:

e Built-in networking. Whether a company is running NetWare or Microsoft
networks; IPX/SPX, TCP/IP or NetBEUI; NDIS or ODI, Windows 95 has native,
integrated support for its network. And additional LANSs are easily supported.

e The Registry. By holding all pertinent information about the system—installed
hardware, installed software, and user preferences and rights—and by exposing its
contents remotely through a wide variety of industry standard interfaces—SNMP,
DMI, Win32 plus RPC—the Registry provides the foundation for a highly
manageable PC.

e User Profiles and System Policies. Windows 95 can provide different operating
system and Ul functionality depending on who has logged onto a PC. For
example, a network administrator can prevent a particular user from deleting
program items no matter which PC that user logs onto, or the administrator can
enforce a policy that requires everyone in a particular group to have password® of
at least six characters.

e Pass-through user-level security. A PC running Windows 95 can be configured
to require that remote users and their passwords be passed through to and
validated by a NetWare server or Windows NT Advanced Server before those
users are allowed to carry out certain tasks, such as changing the PC’s Registry or
accessing its files, either over the network or remotely. This user-level security
allows the existing network-based namespace to be leveraged.

e Network backup agents. Windows 95 includes agents that support industry-
leading server backup products, making it easier to back up information stored on
PCs throughout the network.

Speed and Power
For End-Users

A major area of concern for end-users is improving the efficiency and power with
which they use Windows. Users want to get their work done faster. They want to be
able to run more than one application or computer process ata time instead of wampg
for their PCs to finish one task before starting another. They want to be.more effective
without sacrificing system stability or performance. And perhaps most 1mp0r}ant of all,
they want to escape the feeling that they take advantage of only a small fraction of
their PCs’ capabilities.
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The following features of Windows 95 bring more poser and spesd 10 msers
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¢ True preemptive multitasking. Windows 95 can presmptively multnask 32-bit
applications smoothly and efficiently

¢ Sealeable performance. As the amount of RAM inc
Windows 95 increases more rapidly than that of
performance, 32-bit architecture of Windows 95

mcans that users can look forward to a new generation of casier. more powerful
multithreaded 32-bit applications.

s Inereased robustness. New features mean greater robustness and protection for
existing MS-DOS and Windows-based applications, and the highest level of
protection for new 32-bit Windows—based applications.

¢ Mobile computing anywhere. Windows 95 provides both a remote networking
client that allows dial-up access to any network (including the Internet) running
IPX/SPX, TCP/NIP or NetBEUI over PPP, and a dial-in server that lets any PC
tunning Windows 95 act as a secure, single-line dial-in gateway to a network.

¢  Faster printing. The new 32-bit printing subsystem in Windows 95 means users
spend less time waiting for print jobs to spool and finish.

’W:rman(ft multimedia components. Both the video plavhack €ngine
(Video for Windowsy and CD-ROM file system (CDFS ) are new 32-bit
components that deliver smoother video and sound reproduction.

¢ More MEmOry for MS-1)(S-based applications. The use of protected-mode
device dpyvers and file systems in Windows 95 means ugers will routinely have
00 KE 4 maore of free conventional memory available in each M §-DOS session,

eVen sf BIeY w2 connected to a network. using a CD-ROM drive, a mouse. and 5o
on,

For MIS Organizations

Because MS-DOS and Windows were not designed for networked environments, their
use in lhme environments can result in a string of problems well known to MIS
P"f'f‘_’“l‘m«’lﬂ,& These problems include not having enough real-mode memory to run
mission-critical MS-DOS-based applications, and instability under Windows 3.1—for

Chapter 2 An Overview of Windows 95 15

example, turning off a Novell NetWare server completely hangs all connected
machines running Windows.

The following features of Windows 95 are just some of the solutions that will make the
job of MIS organizations easier:

e 32-bit NetWare connectivity. Windows 95 includes a 32-bit network client for
NetWare that is fast and reliable and has a zero footprint in conventional memory.
Windows 95 also includes a similar client for Microsoft Networks.

e Multiple network support. A PC running Windows 95 can have multiple
network clients (to connect concurrently to a Novell NetWare server, a Windows
NT Server, and so on) and multiple transports (including IPX/SPX, TCP/IP, and
NetBEUI) loaded and running simultaneously, providing connectivity in a
heterogeneous environment.

e Universal information client. Microsoft Exchange, the universal information
client provided with Windows 95, is integrated seamlessly into the user interface
and provides a wide range of plug-in services, such as e-mail, online services,
group applications, and so on. Thus the user has a single interface with the outside
world of information, and the MIS administrator has a single client that supports
multiple e-mail and other systems. Windows 95 includes support for Services such
as Microsoft Mail for e-mail, Microsoft At Work fax software for faxing, and
Internet mail.

Compatibility
For End-Users

If an operating system upgrade requires new software, more memory, or new
hardware, then the upgrade’s cost is far higher than just its purchase price. Currently,
users often have to wait a substantial amount of time—usually until their next PC
purchase—before they can benefit from new technology. One of the biggest goal® of

Windows 95 was to make it possible for everyone to stay up to date with the latest
version of Windows.

The following features were included in Windows 95 with this goal in mind:

* Compatibility with existing MS-DOS-based and Windows-based applications.
Windows 95 works with and even improves today’ S Software.

e The same or better performance. Windows 95 runs PCs with at least a 386DX
processor and 4 MB of RAM at least as fast as Windows 3.1 does—faster in many
cases. Windows 95 requires no additional RAM to maintain performance.

o Backwards compatibility with existing hardware devices. Windows 95
supports existing hardware and device driver$ while enabling next generation,
easier-to-use hardware through Plug and Play.

L
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i
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For MIS Organizations CHAPTER 3

In term of co t, MIS organizations also have problems upgrading to a new operating
\ tem However maintaining compatibility with existing hardware and software is

SVS
€ en more important, not only because of the larger scale of the upgrade, but also

t;e . au e different operating systems might be used by different groups within the
orgamzauon Having to support more than one operating system multiplies the
problem MIS organization, face. MIS professionals also worry about the need to
migrate u erS to a new operating system quickly, easily, and in an orderly way and
about retrammg u ers.

Windows 95 addres es these needs through the following features:

e Network compatibility. In addition to its 32-bit Microsoft Client for Novell
NetWare networks, Windows 95 is compatible with existing real-mode network
clients and existing logon procedures, such as the scripts used by NetWare.

o A self-paced guided tour and Windows 3.1 help. Windows 95 offers a guided
tour to help novice users and users new to Windows 95 find their way around. In
addition, an online help system that eases the transition of Windows 3.1 users to
Window, 95 is only a mouse-click away.

o Inclusion of the Windows 3.1 Program Manager and File Manager. An
explicit Windows 95 goal is to allow MIS organizations and users to switch to the
new uger interface at their own pace. In keeping with this goal, Windows 3.1 users
can opt to continue working with Program Manager and File Manager until they
feel comfortable with the new interface.

The Windows 95 User Interface

When you first boot Microsoft Windows 95, you know immediately that the old world
of Windows running on top of MS-DOS is no more. Gone are the character-mode boot
messages that held meaning only for a very small minority of computer users. Instead,
you are graphically carried to the desktop of the new Windows 95 user interface (UI).

More than any other part of the operating system, the Ul defines the user’s overall
experience. The easier, more powerful, and more compelling the Ul, the better the user
feels about computing and the more productive the user is likely to be. A great Ul
helps the computer industry grow because it makes computing easier and more natural
for all people, from the novice user to the power user.

This chapter discusses the design process that produced the Ul in Windows 95 and
then introduces the components of the UI, organized into the following categories:

e Easy. Outlines Ul features that make Windows 95 easy to learn and use,
especially for those new to Windows.

e Powerful. Outlines Ul features that make Windows 95 more powerful efficient,
and customizable for the experienced Windows user.

e  Compatible. Outlines Ul features that make Windows 95 easy to learn and to use
for those familiar with Windows 3.1.

Designing the Windows 95 User Interface

The overarching goal of the UI in Windows 95 is to make PCs even easier to use for
all people. Fulfilling this goal is a challenge because different people work in very
different ways. Novices want learning how to perform a task to be easy, even at the
expense of efficiency. However, experienced users want to do more with their PCs,
and they want efficiency and flexibility. In addition, users upgrading from Windows
3.1 want to make the transition without throwing out everything they have already
learned.

s
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Windows 95 meets these disparate needs by being scaleable—that is, by being able
to fit the proficiency and preferences of the individual user. For novices, the most
common and essential features of Windows 95, such as launching an application, task
switching, and finding a file, are easily “discoverable” via the Taskbar, with its Start
button and push-button task switching. For experienced users, Windows 95 promotes
efficiency, customizability, and control via such power-user capabilities as the
Windows Explorer, rich secondary mouse-button clicking, properties sheets, and
shortcuts.

Design Methodology

The Ul in Windows 95 was not constructed from a blueprint drawn from a master
specification. It started with clear objectives, guiding design principles, and a skilled
team. The design process started with the basic question, “How can the UI in Windows
3.1 be improved?” That question launched a continuous cycle of discarding old ideas,
conceiving new ideas, and learning—a constantly iterating design-usability test-
redesign loop like the one shown in Figure 2.

Y

Usability
Test

Design

Figure 2. The design loop of Windows 95

Improving the Windows 3.1 User Interface

There was no shortage of information about how the Windows 3.1 UI might be
improved. The table on the following page summarizes key findings.

The following mechanisms were used to compile this feedback data:

Usability tests. The Microsoft Usability Lab, described on the following page, is
primarily used for testing usability of new designs. However, to better understand
how people use Windows 3.1 and to establish a baseline, several phases of testing
were dedicated to Windows 3.1.

Focus groups. Several focus groups were conducted with different levels of users
to identify the problems people have with Windows 3.1.

Educator feedback program. A team of Ul designers and testers visited 12
independent software education companies. More than any other group of users,
§oftware educators understand the everyday usage challenges faced by novice and
intermediate users. The educators were asked questions such as, “What are the

R ¢
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five hardest tasks for students to learn in Windows?” and “What five changes
would you make to Windows to make it easier to learn?”” The educators also teted
prototypes of the UI in Windows 95.

e Suggestion database. Thousands of UI suggestions from Windows 3.1 users and
corporate customers were compiled and analyzed, along with beta-tegter Ul
feedback.

Make It ... Problem Areas

Easier to learn for novices *  Window management (overlapping
and minimized windows) is
confusing.

e Hierarchical views (like those in File
Manager) are confusing.

e Double-clicking to launch
applications is not discoverable.

e  Task switching is not discoverable.
As aresult, many users never run
multiple applications.

More efficient and customizable for e There is too much “middle
experienced users management,” with confusing and
overlapping functionality between
Program Manager, File Manager,
Print Manager, Windows Setup, and
Control Panel.

e 8.3 filenames are restrictive.
e  The Ul is not customizable.

e Network and connectivity integration
i poor.

Putting New Designs to the Test

Conducting extensive live tests in a variety of settings with a variety of subjects ha$
been key to engineering a state-of-the-art UI. A large portion of the total development
budget of Windows 95 has been expended on this critical activity, and Windows 95 is
probably the most usability-tested product ever. The following methods have been
used to test the Ul in Windows 95:

¢ Formative testing in the Usability L.ab. Conducted primarily in the
groundbreaking Microsoft Usability Lab, formative testing collect’ data as test
subjects perform specific tagks, such as launching a program, finding a file, and
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inistallitie a'‘printer. The Usability Lab has nine testing suites. cach with a one-way
mirror, cameras, and other equipment for observing and recording users as they

work. Central to the Lab’s operations i1s online data-collection software that heips
specialists collect coanitive and quantitative process data as subjects work through

the sets of tasks

Usability tests are observed firsthand by the design team and are essential in
futiire designs. Ar the time this book was being written. more than 1000 hours
of usability testing in' 48 phases with more than 400 participants had been
conducted. The experience of test subjects has ranged from novice users to
intermediate/advanced users, so the test results focus on new computer users
as well ag users familiar with Windows
RecyoheBin
Summative festing, Conducted at cusiomer sites and in the Usamiity Lab,
summmative testing involves testing the Ul as a whole with real users over longer
periods of time

Ul-expert and industry-expert review. [n the fall of 1993, a panel of Ul experts
and industry experts was assembled to review and critique the UI in Windows 95
[n' addition, four independent consuitants each spent large biocks of tme with
Windows 95 and gave extensive feedback.

Easy to Learn

he simplicity of sppeals to all users™ sense of org
This section describes the features of the Ul that are designed to make learmng R - .
Windews 95 easy for novices

QWIS SSSeniidl SICTEns

start 3 program of open 2 document B

The Desktop: Neat, Clean, and Logical the Start button. And they can easily switch between ~

ffer users s ir co '- 15 ¢ C er. Bros a PC is now logical and
After users start their computers, they are presented with the Windows 95 desktop My Computer. Bro PC is now log
shown in Figure 3. It's neat and clean and displays only a few graphical objects. The Network Neighbo e e il v sad ‘
,,cvrfi..._\.;\v i k Neighborhood.
LOKT LAl TS,

they can easaly
as Windows NT Server. 2 NetWare se

The Recycle Bin. The Recycle Bin allows uss
return them to their original location on the local sys
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The Taskbar: Home Base

More than any other feature, the Taskbar, which is shown in Figure 4. exemplifies
the order-of-magnitude improvement in ease of use and ease of learning of the Ul in
Windows 95. It is the UI's anchor. Its mission is to make 95 percent of what a typical
user wants to do with the operating system easy to accomplish at all times. The
Taskbar started out specifically as a program launcher and task switcher for novices.
However, because of its simplicity and power, the Taskbar is also popular with
experienced users, who can take advantage of its many other capabilities.

Chodstr | [1130am
Figure 4. The Taskbar

The two key features of the Taskbar are the Start button and push-button task
switching, which are examined in the next two sections.

The Start Button: Up and Running in Seconds

Usability tests on Windows 3.1 have shown that launching Write takes a new
Windows user an average of nine minutes. With Windows 95, launching WordPad
takes a new user an average of three minutes. If only the users that launch WordPad

via the Start button (rather than by another means) are counted, the average launch
time drops below one minute!

The main reason for thi$ dramatic 3x-9x speed improvement is the Start button, which
is shown in Figure 5. Without knowing about double clicking or complex hierarchies,
anovice uder of Window$ 95 can quickly launch a program and get to work.

Figure 5. The Start button and its menu

However, the Start button is much more

st than a super-effici
capabilities include the following: gty T e e 1s

i ,\~,.“'\".m ——
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Programs. The Start button’s Programs menu allows users to quickly launch

programs. This menu is the equivalent of Program Manager in Windows 3.1, and
in fact, when a PC running Windows 3.1 is upgraded to Windows 95, the contents
of the program groups in Program Manager are transferred to the Programs menu.

Documents. The Start button’s Documents menu contains a list of the last 15
documents opened. This menu provides very quick access to the information most
recently worked with and helps prevent time-consuming and frustrating browsing.
It also helps users think of their work in terms of documents (a concept known as
document-centricity), rather than applications.

Settings. The Start button’s Settings menu allows users to quickly change or view
the PC’s settings and options, including the Control Panel (for computer settings),
the Start menu, and the Printers folder. It also allows users to customize the
Taskbar to suit personal working preferences—for example, to specify which
programs should be included on the Start button’s Programs menu.

Find. The Find item in Windows 95 goes far beyond the Search feature of File
Manager in Windows 3.1. Searches do need not conform to the *.* searching
syntax, and criteria such as last modification date, size of file, and actual text
within a document can be used to find information.

Help. Help has been overhauled in Windows 95 and is easily accessible via the
Start button.

Run. The Start button’s Run item provides enhanced command-line type
functionality.

Shutdown. The Shutdown item provides easily accessible and safe shutdown,
restart, and logoff.

Task Buttons: Task Switching Made Simple

Novices need to have powerful features presented to them in a Simple and compelling
way; otherwise they won’t use these features. Research conducted with active
Windows users indicates that fewer than 50 percent frequently use more than one
application at a time and only 20 percent frequently use ALT+TAB taSk switching.
These powerful features of Windows 3.1 are simply not discoverable.

The objective of the Taskbar is to make switching among multiple applications as
simple as changing channels on a television set. Every open window has a button on
the Taskbar, allowing the user to see which documents and applications are currently
open. Switching applications is a simple matter of selecting the desired “channel” on
the Taskbar. No more minimized program icons; no more disappearing windows. The
user can see all the active tasks simply by looking at the Taskbar, the TV Guide of
Windows 95. When a task is minimized into the Taskbar or maximized from the
Taskbar, animation helps new users understand “where” the task goe®:
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Task buttons resize themselves automatically depending on the number of active tasks.

If the buttong get too small to be useful, the user can customize the Taskbar. In fact, a
host of other Taskbar configuration options allow the user to customize it in other
ways, including the following:

o Reposition. The Taskbar can be dragged to any perimeter position on the screen.
e Resize. The width of the Taskbar can be widened by dragging its inside edge.

e Auto Hide. The Taskbar can be hidden and made to appear on the screen only
when the mouse hits the screen edge, by selecting Settings and then Taskbar from
the Start menu.

In addition to making task switching dramatically easier and more accessible via the
Taskbar, the Ul in Windows 95 includes an updated version of the familiar ALT+TAB
“cool switch.” It now displays an iconic road map of all active tasks to prevent users
from getting lost in an infinite ALT+TAB loop, as was common under Windows 3.1.

Try It!

Customize the Start Button

1. Click Start, and then Settings, and then Taskbar.

2. Onthe Change Start Menu property sheet, select the programs you want to appear
either at the Srart button’s first level or on the Programs menu.

3. Close the property sheet and check your new configuration by clicking the Start
button.

Hint: You can also add a program to the Start button by dragging a shortcut defined
for the program to the button.

Test a Novice

L. Find astopwatch and a friend or family member who is a computer novice.
2. Sit the novice down at a PC that is running Windows 95 with no programs loaded
and a clean desktop.

Ask the novice t(? start an application that you know is listed on the Programs
menu. Note the time taken to successfully start the application.

Try the same task on a PC running Windows 3.1.

5. Compare the times to com

plete the task. The ti i i
the same or faster than the T

time using Windows 3.1.
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Display the Start Menu

e  Press CTRL+ESC, and the Start menu pops up.

My Computer: An Easier Model
for File Management and Browsing

File management and browsing in Windows 3.1 are not intuitive. Fewer than 55
percent of Windows users regularly use File Manager, and File Manager is eSpecially
confusing and intimidating for novice users.

Designing a discoverable and comfortable model for browsing and file management
for the novice user has been a priority for the Ul design team because of the observed
difficulties with Windows 3.1. Several significantly different designs have been tested
and thrown out. In the course of this testing, the design team made the following
discoveries about basic file management and browsing:

o Exposed hierarchies are intimidating and unintuitive.

e Dual-pane views—hierarchy on the left and contents on the right—are also
intimidating and unintuitive. Novices have difficulty understanding the connection
between the logical tree hierarchy pane and the contents pane.

e An object-oriented Ul works well for basic tasks but not for complex ones. The
general belief is that the more object oriented a Ul is, the easier it i% to use.
However, this is not the case. Although the direct manipulation of Screen objects
to achieve logical results is important for basic tasks (such as dragging a file from
a folder to the desktop), direct manipulation to carry out more advanced tasks
(such as dragging a file to a printer icon) is not intuitive. On the other hand,
selecting an object with the mouse and then browsing menus or buttons for actions
to perform on that object is intuitive.

e Large icon views are much more comfortable than list views.

®  Whether novice users can find what they are looking for and whether they feel
comfortable and “grounded” along the way are the defining characteristics of a
good browsing experience. Efficiency and speed are less important.

The My Computer default browsing model is the result of this testing. A folder or
drive can be opened by double-clicking it, or by selecting it and choosing Open from
the File menu. The default browsing model brings up a new window in large icon
view, as shown in Figure 6 on the following page.
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-1 Try It!

My Computer Browse Folders with a Single Window

1. Double-click My Computer.

R SRR AR T

2. From the View menu, choose Options. On the Folder property sheet, select the
Browse folders with a single window that follows you as you open each folder
option.

[ 3. Turn on the Toolbar by choosing Toolbar from the View menu.

4. Now double-click the icon for your hard drive. No new window opens.

Letters to Mom Cover Letter to  Thank you  Picture of baby

Suz noteto  Carobn Long Filenames: Greater Flexibility

Stevie

When Naming Files

By far the most-requested file system feature since Microsoft first released MS-DOS ;
is support for long filenames, but until Windows 95 long filenames have not been Al
possible. Windows 95 allows filenames of up to 255 characters. An example is shown s
in Figure 7. Eliminating the need to conform to the 8.3 naming convention results in i
obvious and large gains in usability. However, to ensure backward compatibility with i

Intemet mail
letter to Bill

4 Figure 6. Browsing My Computer

W T J i ) existing MS-DOS and Win16-based applications, extensions have not been eliminated !
B view"”t);] Vanci users this behavior seems cumbersome. “Why not open in list entirely; they are simply hidden from view by default.
' 3 5 oben =Y, acslk. ]Why create a new window that just clutters up my screen?” “Why
» In a dual-pane view? It’s much more efficient for me.” “W . % g] ‘
b : hy not turn the . oy
b, ;l;l(s)?:)tzjarhclm byddefault? All of these possible default models and more were tested '
R g i rZsa[(: éilscarded because they caused confusion and stress for novices. Long File ‘
M when they cznneas'eISl“thE lh::y are presented only with essential information and Name with No h
i : 1ly “get back™ to where they just were he d E xtension
F designed to meet these needs , 80 the default model was P”
7 . . Il
« (Experienced users can select f; . ] i _ Figure 7. A sample long filename ]l
. from the View menu. Also for ;?(g]e::nlqt:lep;cuzonﬂgwu-ragon GRiansbychousing Opfigs Fil be renamed in place in Windows 95 by selecting the file, clicking the ‘
° S ers, Windo iles can be rena i : )
£ :/lllsl-panefbrowsmg application called the Windows Expltl)iegrslﬁa:dijivtféi P;’i‘;ierflll filename, and typing the new name. The hidden file extension is not affected when a ”
; na i - : - ; =7k ) -
x‘-“' o f:f;ilr_om Windows 3.1 is still available and can be run for backward file is renamed. Files can also be renamed from within the new common dialog boxes,
g PERaEi) including the Open and Save dialog boxes.
™ The new capabiliti .
B i ities of the default )
<8 diseusSion of simplicity. Fold browsing m0d§l §hould not be overlooked in this Try It'
R b R o s drae:rs c(:ian l:ie dcreated within folders. Files and folders )
: 2 2 gg¢ed and dropped. Files : { g .
« :ng Pas;]ed Just like text and objects within aﬁplicationszgnﬁ)]\(’jiir\i Cacr; bte) s Copred,d Display the File Extensions |
- nd each window “re » ; - . s can be customized, ] il 4
p that view. The best Wrxigbgirsscot\]/?r”t: was lall)?: configured and opens automatically in 1. From any folder, choose Options from the View menu. { 1
v . € capabilities of the d - . | 1l
4 explore it, or better yet, watch a novice user explore it. SO odel -0 2. Select the View tab. i,_’ |
fih &

3. Deselect the checkbox for the Don't display MS-DOS file extensions for files that

are properly registered option. il
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The Network Neighborhood:
Accessing Networking Features

Thi, section digcu, se; how the network client in Windows 95 makes browsing
networks not only possible but ea;y, regardles; of the network provider (Windows
NT Server, Novell NetWare, Windows 95, and so on). For more details about the
networking capabilities of Windows 95, see Chapter 9, “Networking.”

Network browging is accomplished by means of the Network Neighborhood, which
4 its on the desktop and logically represents the resources not available via My
Computer. It icon is shown in Figure 8.

=

Network
Neighborhood

Figure 8. The Network Neighborhood icon

Browsing the network via the Network Neighborhood is as easy as browsing a local
hard disk.

® Top-level configuration. The Network Neighborhood can be configured by the
network administrator to display only those PCs, servers, and printers that are in
the user’s immediate workgroup. Top-level configuration insulates the user from
the vastness of large corporate networks. The user can still browse the larger
network by opening Entire Network from within the Network Neighborhood.
(Until Windows 95, browsing the larger network was not possible.) When a user
browses a server, network connections are made without drive “mapping” (the
assigning of new drive letters to a specific network resource).

Systemwide support for UNC pathnames. This technology makes obsolete the
proce g of mapping drives and allows natural network browsing via the Network
Neighborhood. UNC pathname support allows a whole host of usability
1mprovements of which network browsing is just one.

The .Network.COntrol Panel tool. Thi tool consolidates all networking
conflgur.anon in one location, and thereby eliminates the difficulty of configuring
networking under Windows 3.1 and Windows for Workgroups 3.x.

Easy drivo mapping. A Map Network Drive button on the Windows Explorer
and browsing window toolbars make drive mapping available in Windows 95.

(Power u €rs can also right-click My Computer.) Mapped drives appear as
connection gin My Computer.

Netw.orkmg and mobility. The Ul in Windows 95 was designed from the ground
up with networking and remote access in mind. For example, when a file is copied
over a dow-link (a modem connection), the Copy dialog box includes an
Estimated time to completion status me sage.

PR
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Networking integration with new common dialog boxes. The new common
dialog boxes, which are standardized in applications that make use of them,
provide a consistent way to open and save files on network resources as well as on
local drives. In addition, the Network Neighborhood can be browsed directly from
the common dialog boxes, and the majority of basic file management tasks can be
performed from them.

Try It!
Create a Shortcut to a Network Folder on the Desktop

1. Browse the Network Neighborhood until you find an often-used network folder.

2. Point to the folder, hold down the right mouse button, and drag the folder to the
desktop.

Choose Create Shortcut Here.
Close the network window.

Double-click the shortcut. The network folder opens in anew window. The
shortcut will be available every time you boot Windows 95.

Use the UNC Path to “Run” a Favorite Network Folder

From the Start menu, choo®e Run.

Type the full UNC path to your favorite network folder, Such as
W KTG\PROGRAMS\SARAHB, and press ENTER. The folder opens in
a new window, with no drive mapping.

Create a New Folder from Within Common Dialog Boxes

1. Click the Start button, and then chooe Programs, Accessories, anq W.ordP.ad.
(WordPad is the word processing equivalent in Windows 95 of Write in Windows

3.1. It uses the common dialog boxes.)

From the File menu, choose Open, and click the Look in drop-downjb.ox, which
provides acces Sto the entire PC hierarchy, including the Network Neighborhood.

From the File menu, choose Save, and click the Create New Foldericon. Unlike

in Windows 3.1, where you have to start File Manager or exit to the MS-DOS

command prompt to a create a new folder, you can create a folder when you save

a document.
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- ’ o Document creation from within folders and in the Windows Explorer. From
The ReCVCIe Bin: Easy Deletlng within any folder in Windows 95 or from the desktop, users can create new files in
. . lace by choosing New from the File menu and then selecting a file type. An icon
and Undeleting of Files iy . B8 v

like the one shown in Figure 10 is then created to represent the new file. This
flexibility makes it very convenient to manage files based on projects, rather than
at the whim of an application.

The Recycle Bin isan easily recognizable metaphor for being able to “throw away”
files and then recover them by simply removing them from the bin. Files deleted in
Window s 95, or deleted from the common dialog boxes in applications that support
them, are moved to the Recycle Bin. Users can remove an item from the Recycle Bin
and drag or cut/copy/paste it to another location, or they can restore it to its original
location by choosing Undo Delete from the Edit menu.

The Recycle Bin graphically indicates whether it is empty or contains items.
Information about “deleted” item$ is available in the Recycle Bin’s details view, as
shown in Figure 9. Figure 10. The icon for a new Word document

“* Recycle Bin

T e — Tl Try It!
e x s carcen taanwoices el Create a New WordPad Document from Within a Folder
D:\Demo\Copy #1 0...  10/3/94 6 02 PM Microsoft Excel 5.0 147 b

- D:\Demo\Copy #1 0. 10/3/94 6:02PM  Text Document 147b. 1. Select a project folder in which you want to create a new WordPad document.
‘ D:\Demo\Copy #1 0. 10/3/94 6:02PM  MS PowerPont 4 0 24.0kB
_ 10/3/34 6:02PM  Bitmap Image 478b 2. From the File menu, choose New and then select WordPad Document.
Recycle Bin Al an adto e o

AOLV0AC.00 DAL
S L R B

3. Type a name and press the ENTER key.

' Figure 9. The Recycle Bin with deleted items and the Recycle Bin details view 4. Double click the new document to open it in WordPad. U -

N showing additional information !
K Hint: This functionality can also be accessed by right-clicking from within any folder N
. or on the desktop. Il
| Focus on Documents: Working the Way Users Work |
R - OLE introduced the concept of “document-centricity” by incorporating in-place . . : = eration S :
.;” o editing of objects. In a document-centric environment, the application window changes BaCKtrac k| ng . U nd0| ng FI Ie Op . e
i and the document stays the same, So that software works the way people work, rather When working with files on your system, how many times hi_i"e HQU SHCIQ YOI
. S By EEker “ didn’t mean to do that!” after accidentally deleting, renaming, Moving, or cfopyltt:g ;
E file that you didn’t intend to? Windows 95 has a simple answer for putting things bac
B The UI in Windows 95 picks up on the concept of document-centricity in the following the way they were. Windows 95 provides a multilevel undo feature that allows users to
% FroetutHONCR P undo one or more of their preceding actions. Users can 1.md0 file deletions, rfenames, |
5 = i i j ‘ ' i :moly choosing Undo from the Edit menu of any UI window, as t
I”. Windows as views of objects. When the user opens an object from anywhere in moves, or copies by simply choosing ‘
» the UI, a new window opens. Logically, the title of the new window is the same shown in Figure 11 on the following page. |
Lo as that of the object’s icon. For example, when the icon of a Microsoft Word '
N document called My Document is double-clicked from the anywhere in the UI, a

new window opens entitled My Document—Microsoft Word.

LI
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& New Folder

Figure 11. The Undo command on the Edi i
t
e aiions it menu, which can be used to undo

Try It!

Undo a File Operation
1. Open a folder and select a file.

2. Rename the selected file.

3. From the Edit menu, choose Undo Rename to undo the rename operation.
Undo Multiple File Operations

1. Open afolderand select a file.

Rename the selected file.

Drag the file from the folder to the desktop.
Delete the file.

Go back to the folder you first opened.
Fro [
m the Edit menu, choo’ e Undo Delete to undo the delete operation

Choose ]
Undo Move from the Edit menu to undo the move operation

L e

Choose Un i
do Rename from the Edit menu to undo the rename operation

Wizards: Guides to Powerful Capabilities

Originally developed in Mi ; &t

A T Worl(;e:n;nmfms?ﬂ s Apphcgnons Group and used in applications such

TR S Sl kroso t Excel, Wizards are a proven tool that make it eas

Wik it et ake advan.tage of powerful but complex functionality. Th 1
er through a series of questions, which are posed to the usz; in :

friendly and straj
ghtforward
shown in Figure 12. way, and walk the user through a process like the one

Chapter 3 The Windows 95 User Interface
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Figure 12. The Printer Installation Wizard, which walks the user throug
printer installation process

Windows 95 uses Wizards throughout the operating system to assist all types of users.

For example, Wizards are used to perform the following operations:

Displaying Setup options to the user during the installation process
Adding a new device to the system, such as a printer or modem
Setting up remote access in the Network Neighborhood

Creating a shortcut for an application

Installing a new application
Creating a Briefcase for syn
Creating a workgroup po.t o
e-mail client

chronizing file between two PCs
ffice for ue with the Microsoft Exchange

A New Help Engine: Accessible
and Useful Online Information

Online Help has been completely retooled in Win
usability testing and the result is a significantly eas
system. Additionally, it is now dramatically easier
(ISVs) and corporate customers
Following are brief descriptions
Windows 95:

o Simplified interface. Help in Windows
had three main functions: Contents, Sea
not well organized and presented, and there was some am
functions to use when. Windows 95 behavs, much more intuitive
a real reference book. It only has two Tabs: Contents and Index.

h the

dows 95. It underwent extensive
ier-to-use and easier-to-learm Help
for independent software vendors

to customize and develop Windows help files.
of the major features of the new Help system 1n

3.1 was difficult to learn and to use. It
rch, and Glossary. The Contents view was
biguity about which
ly and more like

el e i

iy

-

I - R ——
E -~ S R T ey, S

iy

- e R R e

se———
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Z
4 e The Contents tab. Organized like a book’s table of contents, the Contents tab 4. Click the Properties for Display shortcut button to move directly to this property
4 displays top level “chapters” (iconically represented as books) from which users s
. can “drill down” to subtopics (iconically represented as pages). Many chapters . . |
L also have Tips and Tricks subsections that have proved popular in lab testing. TranSItiOn Alds g Easy M Igratlon |
N o  Short Help topics. Topics all fit in one small window, so users don’t have to to the W|ndows 95 User Interface
5' scrgl thioush farse, compligated pelp information. Windows 95 provides several aids for helping both wSers new to Windows and users (-
: ". e Shortcut buttons. New shortcut buttons make using Help even easier in of Windows 3.1 become productive quCkly in the Windows 95 UI. Usability tests l
A' Windows 95. Some He]p topics contain shortcut buttons, like the one shown in indicate that, with little or no additional training, users can complete common tasks |
i step | in Figure 13, that take users to the referenced area in Windows 95. For under Windows 95 as quickly as they did under Windows 3.1, or even quicker. i,
= » example, a user who is searching for help on how to change the date on a PC Windows 95 offers the following self-paced aids: <
g can “jump” right to the Clock Control Panel tool from within Help. . . . ) . . ‘
2 o Quick tutorial of Windows 95. This tutorial walks users through the basics of
" ] ' ” Windows 95 and covers topics such as starting programs, task switching between
i . 1 open windows, finding information on the local computer, and using the online
X Help system. The tutorial is designed for both novice users and experienced =
% To change the date on your Windows users and shows how to complete common tasks. e
i *‘ GompuiSE e Transition aids for Windows 3.1 users. The Help system provides additional e
* 1 Click here [ to view Date/Time Help topics designed to make the transition to the Ul in Windows 95 easier for
¥ ‘ properties. 1 Windows 3.1 users. These Help topics answer common que®tions to help users
R 2 Inthe Date area, select the correct h familiar with the components of Windows 3.1 quickly and easily find the

month, year, and day. respective tools or commands in Windows 95. i

Note il e

-Lin

i i e Readily available information in the online Help system. The Help system in H o
. Y';/'n??WShuse:Ilhe i se:tlr;g . | Windows 95 is designed to provide the information needed to complete the i [
i Imz;ifligdw N desired task. Topics include How To, Tips and Tricks, and Troubleshooting ]

categories. Help is always available and can be easily accessed by choosing Help I3 ,

from the Start menu. i

Figure 13. A Help shortcut button (in step 1) !
1

What’s This? button. All Control Panel tools in Windows 95 have a ? button at Powerful Features

the right end of their title bars. When the user clicks this button, the pointer |
ch‘anges to a question mark. Clicking any object in the dialog box with this pointer
brings upa short description of the object. Users can also access the question-
mark pointer by right-clicking within a Control Panel tool.

Experienced users glean many of the same benefits from the taskbar and the Start ‘ o
button--—quickly launching a new program, quickly Switching to another task, and o il
on—as novices. However, experienced users need more, including the following: (RN
i ;
Tl'y It! ® They need a powerful way to browse and manage file hierarchies, whether they i
are local or not. |

Use Help’s Shortcut Button to Change the Desktop Color : Jg i

e They need to be able to customize the Ul to “uit their needs and tastes. F

g » = 7 T

L. From the Start menu, choose Hel, |
p e They need to be able to take shortcuts to get tasks done more quickly and
efficiently.

2. Select the Index tab.

i ,

3. T ] : :
ype display. Double-click the background pictures or patterns, changing topic. ® They need to be able to do more.

S
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Introducing Microsoft Windows 95

The new Ul in Windows 95 definitely enables the experienced user to do more, as the
following ‘®ctions ‘how.

The Windows Explorer: For File Management
and Information Browsing

The Windows Explorer, shown in Figure 14, has been described as “File Manager on
steroids.” It is powerful, flexible, efficient, and extensible. It also solves many of File
Manager’s fundamental problems, such as having different windows for different
drives. For many power users of Windows 95, the Windows Explorer will be the
primary interface for navigating through information.

5i Explosing  Long Filename Diectory

) el § = P A
Desktof TV 2
il 2 &DComputev | L_l L_]

] 3% Floppy (A) Fiscal Year New Empty 1994 Financial  4th Quarter

® & 5% Floppy (B) Infoimation Folder Projections Analysis
(=K== iy’ harddisk (C:) rerroe =
== Document: . F I ] 221
&‘! g Long Fidshd®e Dieclon ‘ = = £
it3
i office Boss's bithday Company Logo Directions to  Shortcut to
®=-E u/sxn lows card company MS-DOS
&3 Compressed (D:) =3 o pichic based
& Fonts _"‘}l » ﬁ Application
& Control Panel =~
@& Printers New Animation New Wave

= : Network Neighborhood Sound
Recycle Bin

Figure 14. The Windows Explorer

The best way to under®tand the Windows Explorer is to experience it firsthand.
However, here is an overview of its major features:

* Single view of a world of information. The Windows Explorer is the eyes of

any PC running Windows 95. With it, users can view the entire namespace (all
resources, local or connected) from the equivalent of 10,000 feet, or they can
zoom down to the equivalent of 10 inches. My Computer and the Network
Neighborhood can be browsed and managed, quickly and easily.

Flexible and customizable. Via the Windows Explorer toolbar and the View
f‘nenu,.users can view folder contents in several ways, including large icon, small
1con, list, and details views. Folder contents can easily be sorted by name, size,

type, and modiﬁcation date by selecting the column title. Users can ab o map
network drives from the Windows Explorer toolbar.

Rich mformatioAn apout objects in details view. Details view provides a wealth
of context-sensitive information about folder contents. For example:

¢ Files retain their identifying icons.

Chapter 3 The Windows 95 User Interface 37

e Dirive sizes and free space (even mapped network drives) are reported in My
Computer.

e Descriptions of Control Panel tools are provided.
o Jobsin the print queue are listed in the Printer ¢folder.
e Comments on other computers in the Network Neighborhood can be viewed.

All the powerful right-click and properties features described in the next two sections
are supported in the Windows Explorer.

Try It!

Copy a File to a Different Drive Without
Opening a New Window

1. Right-click My Computer and choose Explore. Maximize the window.
2. Select a file that you want to copy to a network or floppy drive.

3. Move to the left pane in the Windows Explorer and use the + icons to the left of
the folder and drive icons to find the network folder to which you want to copy
the file. Do not click the destination folder.

4. Go back to the right pane where the file is currently stored and drag or
cut/copy/paste the file to the destination folder.

Operations like this one could not be performed in Windows 3.1 without opening two
or more File Manager windows.
Right-Click to Create a New Folder

1. In the Windows Explorer, right-click an unused space insid
want to create a new folder.

e a folder in which you

2. Choose New Folder.

Shortcuts: For Accessing Objects

Shortcuts are an extremely powerful tool for increasing efficiency. Theyb grete:lgl)s}cl-x:lsl);
useful in a networked environment. Users can create a shon.cut to z:inylo éeif ;nyWherc
file, program, network folder, Control Panel tool, or disk drive, ap t;i ;:t R
in the Ul or in an application. Opening the shortcm}llt (;lpceur:sut)h;\a/I (}),bque;work heufons

is “pointing” to. For example, if a user creates a sho :

1asn:t(v)s:ork ferver and drops the shortcut on the local desktop, Oé)er}mi St}:; ;h}?;i,iu;
actually opens My Network Folder. Shortcuts are re.pres.ented1 5); ;cgl R
small “jump” arrow in the Jower-left corner, as shown in Figure
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Shortcut to My
Network Microsoft
Folder Excel

Figure 1S. Shortcut icons for a folder and a program

Shortcuts are created by selecting an object and choosing Create Shortcut from the
File menu or by right-clicking the object and choosing Create Shortcut. After creation,
shortcuts can be renamed. If the shortcut is for an object that was created after
installation of Windows 95 and the object is renamed, Windows 95 changes the
shortcut definition to reflect the new name. For example, if a user creates a shortcut
on the local desktop to \Server\Share\Public Folder and the folder is subsequently
renamed, the shortcut will still work. A shortcut can be deleted without affecting the
object to which it points.

Uses for shortcuts are virtually limitless, but the following are some common powerful
use® for shortcuts:

¢ Shortcuts in the Programs folder. Shortcuts are an extension of the icons that
in Program Manager group$ in Windows 3.1. The icons simply pointed to an
executable file somewhere in the file system. In Windows 95, the icons that
appear on the Start button’s Programs menu, which can be customized by
choosing Settings and then Start Menu from the Start menu, also appear as
shortcuts in the Programs folder. When a shortcut is added to or deleted from the
Programs folder, it is also added to or deleted from the Programs menu. As a
result, user® can keep shortcuts to all favorite programs in one central place,
regardles® of where the programs are actually stored.

Shortcuts on the desktop. Power users can create shortcuts to commonly
accedsed files, programs, drives, folders, and utilities right on their desktops. This
capability i% especially powerful with network resources because no complicated
browsing or drive mapping iS required to access network folders.

Embedded shortcuts in applications. A shortcut to a large file stored on the
network can be dragged to an e-mail message. When the message recipient
double-clicks the shortcut, the network file opens. This process is much more
efficient than embedding the actual file in an e-mail message because the message
is smaller, and embedding shortcuts cuts down on file version proliferation.

Try It!

Discover Where the Start Button’s Programs Menu Is Stored

®  From the Start menu, choose Serrings and then Start Menu. The Start Menu folder,

which i* a sub-folder of the Windows folder, opens. The Programs folder containg
the items that appear on the Start button’s Programs menu.

RV
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The shortcuts and folders are those that appear on the Programs menu. Adding or
deleting shortcuts and folders changes the items that appear on the menu.

properties: For Customizing All Objects

Property sheets are a pervasive feature in Windows 95. All objects in the Ul carry
context-sensitive properties that can be accessed and customized by choosing
Properties from the File menu or by right-clicking the object and choosing Properties.
Good, consistent, easily accessible property sheets have been a favorite of power-user
testers. Try the following examples to see how property sheets work.

Try It!

Rename a Hard Drive

1. Inthe Windows Explorer or My Computer, right-click to select your hard disk and
choose Properties to open a property sheet like the one shown in Figure 16.

2. Inthe Label box, type a new name and choose OK.

3. From the View menu, choose Refresh.

| zieefpfloe

Figure 16. The properties for a disk drive
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Share a Folder

1. In the Windows Explorer, right-click a folder you want to make available to others
on your network and choose Properties.

2. Select the Sharing tab.
3. Select Shared As, and then complete the other fields in this dialog box.

Customize a Shortcut Icon

1. Click the Start button and choose Settings and Start Menu.

2. Open the Programs folder.

3. Right-click any shortcut and choose Properties.
4. Select the Shortcut tab.

S. Click the Change Icon button.

6. Select a new icon for the shortcut and choose OK.

From the View menu, choose Refresh.

Right-Clicking: For Performing Actions on Objects

Youat AN _anNG.

s

Lagt

A

Right-clicking, like properties, is a pervasive, context-sensitive feature of Windows 95.
(In this book, “right-clicking” refers to clicking the secondary mouse button. Most
right-handed people set their mouse options to use the left button as primary and the
right button as secondary.) Usability tests have shown that right-clicking as a shortcut
way of performing common actions on an object is a very popular power-user feature.
However, in general, right-clicking is not a feature that novices discover or remember
so the vast majority of functions that can be performed by right-clicking can also be
performed by choosing the corresponding menu commands.

The power of right-clicking can be explored by carrying out the following examples.

Try It!

Right-Click the Desktop to Customize It
1. Right-click a blank space on the desktop.

2. Choose Properties.

Minimize or Tile All Open Windows
1. Right-click a blank space on the Taskbar.

2. Choose Minimize All or Tile Horizontally.

\ =

\
\ —___H_&———mh_ﬁ__ﬂ_‘%—v
.
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3. To undo this operation, right-click a blank space on the Taskbar and choose either
Undo Minimize All or Undo Tile.

Create a Shortcut

1. Right-click an object for which you want to create a shortcut.
2. Choose Create Shortcut.

Drag a File and Create a Shortcut

1. Right-click and drag a file fromthe Windows Explorer onto the desktop. A menu
like the one shown in Figure 17 appears.

2. Choose Create Shortcut(s) Here.

Figure 17. The menu that appears when a file is dragged using the right
mouse button

Right-Click a Screensaver to Test It

1. Choose Find Files or Folders from the Start menu.

2. Type bezier and choose Find Now.

3. Right-click Bezier.

4. Choose Test.

Close a Task from the Taskbar

1. Right-click the Task button for a window or program you want to close.

2. Choose Close.

Access the Property Sheet for an Open Window
1. Right-click the mini-icon in the upper-left comer of any window.

2. Choose Properties.

S
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42 Introducing Microsoft Windows 95

0 Pro jesties for Display
The Control Panel: The Consolidated Control Center AT
The objective of the Control Panel is to consolidate all command, control, and
configuration functions in one location. With Windows 3.1, these functions were
difficult to find, use, and remember—for example, video resolution was changed in

< Windows Setup, but a printer was installed by selecting the Control Panel’s Printers
g icon. As shown in Figure 18, in Windows 95 distinct graphics make all important ’
; functions instantly recognizable and previews are offered where appropriate.

g J S ’ —

| % Exploring - Control Panel

° LB
g ( | m-& 3%Floppy (A:) f = . ) | '
‘ B-& Mydivec(C) t = {1
by ® Drive_d (D:) o 1
: s Cd_rom (E:) ﬁ @ @ u !g ‘ .' : |
25 @8 rons Keyboard Modems Mouse Multimedia Network JI¥e
. 4 1145,
4 "
-8 Network Neighborhood | a O Q g ‘| ;
i - g Recycle Bin | 1 I
Passwoids Regional  SoundEvents  System ‘
| - - — _ Settings |
3 I S - ' Figure 19. The display properties i |
» e |
b
: Figure 18. The large icon view of the Control Panel in the Windows Explorer Trv It li‘
- y . ll # E"'L’lb =
] )
The individual functions available through the Control Panel tool are discussed in the 3 : i N
) _ : - _ i solution it
} relevant sections of this book—for example, the Network tool is discussed in Chapter 9, Switch the Display Re . ~ - “ " glt
- “Networking.” However, one Control Panel tool, Display, controls the configuration of Dynamic resolution switching allows the resolution of the Q1splay to (tj)e c Tgon :1 ‘} i,
A the Ul in Windows 95 and allows users to customize the Ul itself. As shown in Figure 19, without having to restart Windows 95 or reboot the PC. This feature epelnnse ,@"' i
4 its property sheet has the following four tabs: several factors, including the type of video card and the selected color palette. : { .;1. ‘
¢ Background. Allows pattern and wallpaper configuration and preview. 1. Choose Settings and then Control Panel from the Start menu. 4 "'1
% ®  Screen Saver. Allows screen saver configuration and preview. g\ Gpanithe Disslay ik ; | ‘,":
% ¢ Appear?nce. Allows configuration and preview of all of the user interface metrics 3. Select the Settings tab. Lft \l
. (fonts, sizes, colors, and so on). ) T VARG 5’ 5.
| ° 4. Set Color Palette to 256 colors and click Apply Now to restarty i 'ilf
o Settings. Allows configuration of monitor resolution and color palette size. J . : ’_Zl i
5 t steps 1 and 2 to reopen the Display icon. il i
N 5. After your PC restarts, repeat step i $} B
: ’ idin| i
6. Choose another video resolution that i supported by your card b);ssl;zé f%om ‘ W e
the Desktop Area slider bar. For example, change the desktop are l“ w‘
L 640 x 480 to 1024 x 768. il
4 1|

7. Click Apply Now.

8. Now try playing an AVI clip.
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Finding Files or Folders: Easy and Efficient Try It!

A powerful new Find utility is built into Windows 95. As shown in Figure 20 and Save the Results on a Complex Search
Figure 21, it goey far beyond the minimal functionality of File Manager’s Search
utility in Windows 3.1. 1. Click the Start button, and choose Find and then Files or Folders.

Find: All Files 2. Type a partial string that you know will be present in many files, such as rep
or doc.

3. Select the Date Modified tab.
4. Select Modified during the prev'ious seven days.

Select the Advanced tab.

6. If necessary, select a file type.
7. Click Find Now.
8. When the find operation is complete, choose Save Search from the File menu.

(Notice that because the Find feature is 32-bit preemptively multitasked, you have
Search ] control and can go perform other tasks while Find is running.) A Find Results icon

i Search Fos: [ggg is automatically created on the desktop.
St lpe B 9. Double-click the Find Results icon. ;‘
X search All Subdirectories 1
. |
p The Printers Folder: Consolidated Printer Control |
. . . . |
Figure 21. Searching in Windows 3.1 The Printers folder, shown in Figure 22, offers one-stop shopping for printer ‘

management and configuration. It replaces the troublesome Print Manager and Printers
dialog box in the Windows 3.1 Control Panel, which is shown in Figure 23 on the \
(]

8 Partial name searches. Type rep in the Find Files Named window, and all files following page.

The Find utility includes the following features:

B

8 and folders with rep somewhere in their names are found.
; 3 Punters
zzé ®  Searches on last modification date. Because files can be searched on their last :
< modification dates, users can perform searches such as Find all Word documents — -
modified in the last 3 days. Q Q @
) l
e o o o pe
* Full-text searches. Documents containing specified text can be searched for. | Add Frinter; Pnnter HP Laseret Il HP Laseret Ph]'ek[,ﬁ?;X
3 in room 2481 HISi aser I
2 ®  Saving of search results. Complex or useful searches can be saved. o
3 ®*  File management from the search results pane. Operations such as renaming

files or viewing file properties can be carried out within the results pane in the Figure 22. The Printers folder in Windows 95 1
same way as in the Windows Explorer. 1 ’
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Default Printer

HP LasewJet 111Si PostScript on LPT1:

Inslalled Printers: C
Ge ohics® Driver on GEN
HP Lasm.let IS PostScript on LPT1:
HP Lasewet IIP Plus on LPT2:

[

Figure 23. The Printers dialog box in Windows 3.1

The Printerg folder is discus;ed in more detail in Chapter 11, “Printing.”

Font Settings: More Powerful Font
Management and Preview

The Fonts folder represents a single namespace in which all fonts used in the system
can be installed or manipulated. (If any fonts are identified in the WIN.INI file,
Window‘ 95 moves them to the Fonts folder on startup, so all fonts in the system

re ideina Single location.) Different views of the Fonts folder present additional
information about the fonts installed in the system, as shown in Figure 24.

@ Yo
Arial Arial Bold  Arial Bold ltaic  Arial ltalic Coutier New
Couner New Couner New Couner New S ymbol T |mes New

Bold Bold Itakc ltalic

|® @ =
|
| TmesNew  TimesNew  TimesNew  WingDings

RomanBold RomanBold Roman ltalic
Italic

Figure 24. The large icon view of the Fonts folder

Operation can be performed on fonts in the same way they are performed on other file
system objects. For example, a font can be removed from the Fonts folder by dragging
it to another location, a font can be deleted from the system by deleting it from the

Chapter 3 The Windows 95 User Interface a7

Fonts folder, and a font can be added to the system by dragging it from another

location into the Fonts folder.

Try It!

Preview the Fonts

1. Open My Computer and double-click the Fonts folder, or open the Fontsicon in

the Control Panel.

2. Right-click the font you want to preview.

3. Choose Open. Samples of the selected font are displayed and may be printed.

Quick Viewers: Examining Files
Without Opening Them

|
The Quick Viewers allow users to preview a file from the UI without having to open ij ‘
the application that created the file. In fact, users don’t even have to have the !
application that created the file on their system. As a result, documents can be sent
over a network or through e-mail. Figure 25 shows a quick view of a Microsoft Excel

worksheet.

Y P 3

Figure 25. A quick view of a Microsoft Excel worksheet

For more information about the Quick Viewers in Windows 95, see Chapter 20,

“Applications and Utilities.”
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i

. Opening documents from a command-line

Try It! o Scaling the size of the MS-DOS command prompt
Quick-View a File o Using cut/copy/paste operations to integrate information from MS-DOS and

) Windows-based applications
1. Right-click an icon for a file created by a registered application—for example, a

bitmap, a text file, or a WordPad document. e UNC pathname support

2. Choose Quick View. See Chapter 6, ““Support for Running MS-DOS-based Applications,” for more

information.
Compatibility

Compatibility is a requirement for Windows 95. It is a no-excuses, “no-brainer”
upgrade from Windows 3.1. Overall, compatibility is most important for third-party
software and hardware. However, it also applies to the Ul. The Ul in Windows 95
must be compatible with the way current Windows and MS-DOS users work, and it
must scale itself to the level and preferences of individual users.

For Users of Windows 3.1

Of primary importance is that new Ul features be easy for current Windows 3.1
users to learn at their own pace. In addition, UI visual elements and operations in
bl Windows 95 must be consistent, to the extent possible, with the elements users are

- | already familiar with in Windows 3.1. In addition to providing aids for users migrating
| from Windows 3.1, Windows 95 also includes tools familiar to Windows 3.1 users. For
example, the system menu in the upper-left corner of most windows, and keyboard
shortcuts such as ALT+F4, ALT+TAB, CTRL+X, CTRL+C, and CTRL+V, are present in
Windows 95, easing the requirement for relearning or retraining.

With minimal changes in appearance, Program Manager and File Manager run under
Windows 95 and are easily accessible via the Start button. As of this writing, the
designs for access and default configuration of these Managers is not yet set. For
example, when a user who has upgraded boots Windows 95 for the first time, the
Program Manager window might be open. Or the Start button might have a
Windows 3.1 Compatibility menu item that will launch Program Manager and File
Manager. Regardless of the final design, many help and learning devices will be
B specifically designed for the upgrade, such as a Click Here to Begin arrow that

: zooms to the Taskbar when the user first boots Windows 95.

, For Users of MS-DOS

Users of the command line in MS-DOS won’t have to give it up when they move to
the graphical Ul of Windows 95. In fact, “command-line junkies” will find that the
usability and power of the MS-DOS command prompt have been dramatically
improved. New command-line functionality includes the following:

® Launching Windows-based applications

-
-
e
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CHAPTER 4

gase System Architecture

h Ease on the surface requires power and speed at the core, and the modern, 32-bit
! architecture of Windows 95 meets these requirements. Freed from the limitations of
MS-DOS, Windows 95 preemptively multitasks for better PC responsiveness—for

: example, users no longer have to wait while the system copies files—and delivers
é: “ increased robustness and protection for applications. Windows 95 also provides the
foundation for a new generation of easier, more powerful multithreaded 32-bit

applications. And most important, Windows 95 delivers this power and robustness on
o today’s average PC platform while scaling itself to take advantage of additional
‘ memory and CPU cycles.

|
The mission of Windows 95 is to deliver a complete, integrated operating system that
4 offers modern, 32-bit operating system technology and includes built-in connectivity
support. In addition to the high-level mission of Windows 95, market requirements
dictate delivery of a high performance, robust, and completely backward-compatible
5 operating system that provides a platform for a new generation of applications.

Y

This chapter discusses the base system architecture used by Windows 95. The base
architecture covers low-level system services for managing memory, accessing disk
devices, and providing robust support for running applications.

AN . A

Summary of Improvements over Windows 3.1

r Improvements made to the base architecture of Windows 95 result in many benefits to
i users. Following is a summary of some of the key improvements:

in

e A fully integrated 32-bit protected-mode operating system. The need for a
separate copy of MS-DOS has been eliminated.

e Preemptive multitasking and multithreading support. System responsiveness

and smooth background processing have been improved.

-

Samsung - Exhibit 1023 - Page 39




$ >

52 Introducing Microsoft Windows 95

° 32-pit installable file systems. Systems such as VFAT, CDFS, and network
redlr.eclors provide better performance, u € of long filenames, and an open
architecture that supports future growth.

32-bit device drivers. Available throughout the system, these drivers deliver
improved performance and intelligent memory use.

A complete 32-bit kernel. Included are memory management, scheduler, and
process management. ’

lmprqved sys.tem-wide robustness and cleanup. This more stable and reliable
operating environment also cleans up after an application ends or crashes

I\lOl € dy“a"llc environment C()llflgm ation. [he Ileed fOl‘ users to tweak the I
System 1S reduced.

:}rlnproxt;eled systgm capacity. Included are better system resource limits to address
e problems Windows 3.1 users encountered when running multiple applications

A Fully Integrated Operating System

t1}"1l;¢i3rt”icrost thing t}}at }l:selrs of Windows 3.1 and MS-DOS will notice when they turn on
mputers is the lack of an MS-DOS command i

formerly have invoked Windows. Wi i e ol

_ . Windows 95 is a tightly int i
that feature® a preemptive multitaski e
sking kernel which boots directly i i
‘ ask to th
Ul and also provides full compatibility with the MS-DOS operatirzl g"slyste:x repned

IVIany Of CO [0) Ol W ow! 9 Vi {0) lllnl[a[lOllS lIl]lCIellt n IVIS‘DOS
[he mp nents f lnd S 5 overcome
a]ld \:V ]]l(l()WS :; 1 . ] [()Wevel [l 1€s€ l][lpl ovements dO no
Iy t come at the cost Of
Coulpatlblhty Wltll Cxlstlllg SOftwa[C, haldware, or COIIlputlllg environments

A Preemptive Multitasking Operating System

The job of th i i i

i Sjy o anedog):r:trlnnlﬁétystsm 1s to prowde services to the applications running on

il app]ic,ation by asking environment, to provide support that allows more

TR A n.concurr.entl).'. In Windows 3.1, multiple applications ran

required an aPPIiCati:n tgtt\;]e nlzumtaSkmg T s e e

N check the message queue every once in a while to allow the
y 0 give control to other running applications. Applications that did

not check the message
queue on a frequent basis effecti i
and prevented switching to another ruqnning tzsslkS e

Windows 95 uses a preemptive multitaski i
bty ; sking mechanism for running Win32—
aggther rur:lsr;iigdt :Sl](: c(;peratn}g system takes control away from or gg}ves":j)it:);lsf:
il Winsz-bepegdmg on t'he needs of the system. Unlike Win 16--based
ek mu{t N ?s.e applications do not need to yield to other running tasks in
e, na riendly manner. (Win16-based applications are still

y multitasked for compatibility reasons.) Windows 95 providles a

"\
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mechanism called multithreading that allows Win32-based applications to take
advantage of the preemptive multitasking nature of the operating system and that
facilitates concurrent application design. In operating-system terms, a running Win32-
based application is called a process. Each process consists of at least a single thread.
A thread is a unit of code that can get a time slice from the operating system to run
concurrently with other units of code. It must be associated with a process, and it
.dentifies the code path flow as the process is run by the operating system.

A Win32-based application can spawn (or initiate) multiple threads for a given
process. Multiple threads enhance the application for the user by improving throughput
and responsiveness and aiding background processing.

Because of the preemptive multitasking nature of Windows 95, threads of execution
allow background code to be processed in a smooth manner. For example, a word
processing application (process) can implement multiple threads to enhance operation
and simplify interaction with the user. The application might have one thread of code
responding to the keys pressed on the keyboard by the user to enter characters in a
document, while another thread is performing background operations such as spell-
checking or pagination, and yet another thread is spooling a document to the printer in
the background.

Some available Windows 3.1 applications provide functionality similar to that just
described. However, because Windows 3.1 does not provide a mechanism for
supporting multithreaded applications, the application developer has to implement
a threading scheme. The use of threads in Windows 95 facilitates the adding of
asynchronous processing of information to applications by their developers.

Applications that use multithreading techniques can also take advantage of improved
processing performance available from a symmetric multiprocessing (SMP) system
running Windows NT, which allows different portions of the application code to run
on different processors simultaneously. (Windows NT uses a thread as the unit of code

to schedule symmetrically among multiple processors.)

For information about how Windows 95 runs MS-DOS-based applications ina
preemptive manner (as Windows 3.1 does today), Winl6-based applicatigns ?n a
cooperative manner (as Windows 3.1 does today), and Win32-based appll.canons in
a preemptive manner (as Windows NT does today) see later sections in this chapter.

No CONFIG.SYS or AUTOEXEC.BAT?

Windows 95 doesn’t need the separate CONFIG.SYS or AUTOEXEC BAT file

required by MS-DOS and Windows 3.1. Instead, Windows 95 is intelligent about

the drivers and settings it requires and automatically loads the appropriate driver

files or makes the appropriate configuration settings during its poot process. If a s
CONFIG.SYS or AUTOEXEC.BAT file is present, the settings in these files are used {

or example, the default search path or the default

to set the global environment. F ‘ v,
priate entries In

i ing the appro :
appearance of the command prompt can be deflqed by using t :
the AUTOEXEC.BAT file. While Windows 95 itself does not need a CONFIG.SYS -

Samsung - Exhibit 1023 - Page 40



(¢] 5‘)‘4\ »

o . 1% A

>

Introducing Microsoft Windows 95

components (the kernel and vj

distribution of 32-bit cod -bi in Wi
et 1t code versus 16-bit code present in Windows 95 for system-level

or AUTOEXEC.BAT file, compatibility is maintained with existing software or
environments that may require one or both of these files.

No MS-D0OS?

Unlike Windows 3.1, Windovx 95 is not dependent on real-mode operating system
component for its interaction with the file system. However, the Windows 95 poot
sequence doe begin by loading real-mode operating system components that are
compatible with MS-DOS. During the boot sequence, support for loading any real-
mode drivers and TSRs that are identified in a CONFIG.SYS or AUTOEXEC.BAT
file is processed. Because these drivers explicitly look for or use MS-DOS application
support, the real-mode operating system components of Windows 95 help maintain
compatibility with software that users already have on their system. After the real-
mode driverﬁ are loaded, Windows 95 begins loading the protect-mode operating
system components. In some cases where a protect-mode Windows—based driver is

provided, Windows 95 actually removes real-mode drivers from memory. More
information about this subject is given later.

32-Bit Versus 16-Bit Components

To provide a good balance between delivej

: ring compatibility with existing a lications
and drivers, decreasing the size of the o offon

perating sy tem working set, and offering

indows 3.1, Windows 95 uses a combi ation of
32-bit and 16-bit code. In general, 32-bi Hiagmo

the performance of the system, while
reducing the size of the system and m
applications and drivers. System relia
of compatibility or increased size.

16-bit code balances the requirements for
aintaining compatibility with existing
bility is also improved without a cost in terms

The design of Windows 95 deploys 32-bit code w
performance without sacrificin
retained where it i required to

herever it significantly improves
g application compatibility. Existing 16-bit code is

' : maintain compatibility, or where 32-bit code would
Increase memory requirements without significantly improving performance. All of
the I/0O 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

rtual memory manager). Figure 26 depicts the relative

T’
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32-bitside | 16-bitside
USERI6 ‘

Existing Window™ 3.1 window
[ USER32. I and menu management services,
‘ | plus new features (async input
0 g P
S — N ‘ [ \
GDI32 GDI16 ‘
TrueType® rasterizer, print Existing Wim.iow"”l
subsystem, spooler, universal 3.1 graphics

hics engine (DIBengine) management, plus new
\ graphies ene g,i" ' | Bezier, path, EMFs, |
\'-——efe_—.

7 Kernel32

Thread services, synchronization - _'] Kernell6
objects, memory management, ot
memory-mapped files, file /O, debug
services, console, comm, etc. ./

Figure 26. The relative code distribution in Windows 95

As shown in the figure, the lowest-level services provided by the operating system
kemel are provided as 32-bit code. Most of the remaining 16-bit code consists of hand-
tuned assembly language, delivering performance that rivals some 32-bit co@e used by
other operating systems available on the market today. Many functlons. pr0v1fied by
the Graphics Device Interface (GDI) have been moved to 32-bit Fode, mclgdmg the
spooler and printing subsystem, the font rasterizer, and the drawing operations
performed by the graphics DIB engine. Much of the window management code

(User) remains 16-bit to retain application compatibility.

In addition, Windows 95 improves upon the MS-DOS and Windows 3. l‘ environmems
by implementing many device drivers as 32-bit protected-mode code. Virtual device
drivers in Windows 95 assume the functionality provided by many real-mode MS-
DOS-based device drivers, eliminating the need to load them m MS-DOS. This
technique results in a minimal conventional-memory footprint ‘improved performance,
and improved reliability and stability of the system over MS-DOS-based device
drivers.

Virtual Device Drivers

A virtual device driver is a 32-bit, protected-mode driver that manages a system
resource, such as a hardware device or installed software, so that mor'e than one :
application can use the resource at the same.txme. To understand th.e 1mpro;/<31m§tnhz -
available in Windows 95 over the combination of MS-DOS and Windows 3.1, 1 ; p
to have a basic understanding of what virtual device drivers (VxDs) are and the role
they play in the Windows 95 environment.

The term VxD refers to a general virtual device driver, with x reprfesentmg t}?e typt; (}fD
device driver. For example, VDD is a virtual device ngf:r for a dl'splay.dewfce, a
is a virtual device driver for a timer device, a VPD is a virtual device driver for a
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printer device, and so on. Windows uses virtual devices to support multitasking for
MS-DOS-based applications, virtualizing the different hardware components on the
system to make it appear to each MS-DOS virtual machine (VM) that it is executing
on its own computer. Virtual devices work in conjunction with Windows to process
interrupts and carry out I/O operations for a given application without disrupting how
other applications run.

Virtual device drivers support all hardware devices for a typical computer, including
the programmable interrupt controller (PIC), timer, direct-memory-access (DMA)
device, disk controller, serial ports, parallel ports, keyboard device, math coprocessor,
and diSplay adapter. A virtual device driver can contain the device-specific code
needed to carry out operations on the device. A virtual device driver is required for any
hardware device that has settable operating modes or retains data over any period of
time. In other words, if the state of the hardware device can be disrupted by switching
between multiple applications, the device must have a corresponding virtual device.
The virtual device keeps track of the state of the device for each application and
ensures that the device is in the correct state whenever an application continues.

Although most virtual devices manage hardware, some manage only installed
software, such as an MS-DOS device driver or a terminate-and-stay-resident (TSR)
program. Such virtual devices often contain code that either emulates the software or
ensures that the software uses only data applicable to the currently running application.
ROM BIOS, MS-DOS, MS-DOS device drivers, and TSRs provide device-specific
routines and operating system functions that applications use to indirectly access
= the hardware devices. Virtual device drivers are sometimes used to improve the
B pgrformance of installed software—for example, the 80386 and compatible
microprocessors can run the 32-bit protected-mode code of a virtual device more
efﬁc.:l.ently than the 16-bit real-mode code of an MS-DOS device driver or TSR. In
addlthn, performance is enhanced by eliminating ring transitions that result in
e{(eculmg 32-bit applications that access 16-bit real-mode services, because with
virtual device drivers, the system can stay in protected-mode. ,

Wlpdows 95 benefits from providing more device driver support implemented as a
sene.s of VxDs.in the Windows environment, instead of using the device drivers
prev§ously available as real-mode MS-DOS device drivers. Functionality that was
prt'ewously supported as MS-DOS device drivers but is now supported as VxDs in
Windows 95 includes the following components:

ANe . As

MS-DOS FAT file system

SmartDrive

CD-ROM file system

Network card drivers and network transport protocols

Network client redirector and network peer server
Mouse driver

MS-DOS SHARE.EXE TSR

Di§k device drivers including support for SCS] devices
DriveSpace (and DoubleSpace) disk compression

R T

A
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In summary, in Windows 95 VxDs provide the following advantages:

e Improved performance as a result of a 32-bit code path and the elimination or
reduction of the need to switch between real and protected mode

e Reduced conventional memory footprint by providing device driver and TSR
functionality as protected-mode components that reside in extended memory

e Improved system stability and reliability compared to MS-DOS device driver
counterparts

Virtual device drivers in Windows 95 can be identified by .VXD extensions, and
virtual device drivers from Windows 3.1 can be identified by .386 extensions.

The System Architecture
Layout in Windows 95

Figure 27 illustrates the layout of the base system architecturs: for Windows 9?.
Components of the system are divided between Ring 0 and Ring 3 code, offering _
different levels of system protection. The Ring 3 code is protected fr(?m other running
processes by protection services provided by the Intel processor architecture. The Ring
0 code consists of low-level operating system services such as the file system and the

virtual machine manager.

l 7 Ring 3 (System VM) . i' I

|
| . '\ i.
{[ win3ze ] ] |‘| | !
pp Winl6 a .
il;* System services: ‘ }i ng 3 \ ng 3 |
| . ) ( ’ (MS-DOS || (MS-DOS
|

Win32®
=) s ] | e
"m | window mgmt' L I ’ I
[ ’ f*lrjii [ E— =

= L
i Ring 0 7
In Protect-mode file system 'I { Virtual Machine Manager

‘ VFAT, CDFS, SCSI, Network Pager, Scheduler, DPMI server

I s s s o i =

Figure 27. The integrated architecture of Windows 95, which su.ppo'rts
running MS-DOS-based, Win16-based, and Win32-based applications

hat MS-DOS-based, Winl6-based, and Win32-based

sions that the

i 27 also depicts the way t . ] :
e ; he following section discusses the provi -

applications run in the system. T ol
system makes for running these applications. ..
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Support for Win16—-Based Applications

Winl6-based (16-bit) applications run together within a unified address space and run
in a cooperatively multitasking manner, as they do under Windows 3.1. Win 16-based
applications benefit from the preemptive multitasking of other system components,
including the 32-bit print and communications subsystem and the improvements made
in system robustness and protection from the system kernel in Windows 95.

Based on customer needs, resource needs, and market needs, three goals drove the
architectural design of Winl6-based application support: compatibility, size, and
performance. Functionality adjustments, such as preemptively running Winl6-based
applications together in the Winl6 subsystem or running Winl6-based applications
in separate VMs, were considered, but each of the options considered failed to meet
the three design goals. The following discussion provides some insight into the
architecture of Windows 95 as far as running Win16-based applications in a fast,
stable, and reliable way is concerned.

Compatibility

Size

First and foremost, Windows 95 needs to run existing Win16-based applications
without modification. This factor is extremely important to existing users who want
to take advantage of the new functionality offered in Windows 95, such as 32-bit

networking, but don’t want to have to wait until new Windows 95—enabled
applications are available on the market.

Windows 95 builds upon the Windows 3.1 platform to provide support for running
existing Winl6-based applications and using existing Windows-based device drivers,
while providing support for the next generation of 32-bit applications and components.
Windows 95 extends the Windows 3.1 architecture in areas that have little or no
impact on compatibility, as well as enhances the architecture to deliver a faster, more
powerful 32-bit operating system.

While many newer computer purchases are Intel 80486-based computers with 4 MB
or 8 MB (or more) of memory, a high percentage of 80386DX-based computers with
4 MB of memory running Windows 3.1 are still in use. To support the needs of the
market, Wm.dows 95 must run on a base platform of an Intel 80386DX~based
computer w1th'4 MB of RAM and provide access to jts new features and functionality
without requiring an upgrade of existing hardware or the addition of more RAM.

To meet its goals, Windows 95 is des; i
I, gned to occupy a working set of components no
larger than Windows 3.1, thereby ensuring that any Win 16— v 5

at. a perceived speed on a4 MB or 8 MB (or greater) compu
higher) spt?ed under Windows 95 without suffering any pe
meet the size goals of Windows 95, Winl6-based applica

based application running
ter runs at the same (or
rformance degradation. To
tions run within a unified

QU

R
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address space, resulting in little overhead beyond that required by Windows 3.1 to
support the running of Windows-based applications. Running in a unified address
<pace allows Windows 95 not only to fit on a 4 MB computer, but also to perform
well. The architecture of Windows 95 includes innovative design features, such as
dynamically loadable VxDs, to decrease the working set of components and memory
requirements used by the operating system.

Meeting the size design goal (as well as meeting the compatibility goal) precluded the
strategies of running Winl6-based applications in a separate VM (by running a
separate copy of Windows 3.1 on top of the operating system, which would involve
paying a several megabyte “memory tax” for each application) as OS/2 does, or of
emulating Windows 3.1 on top of the Win32 subsystem (which would also involve
paying a “memory tax” for running Winl 6-based applications) as Windows NT does.

Running Winl 6-based applications in separate VMs i$ very expensive memory-wise.
This strategy would require separate GDI, USER, and KERNEL code in each VM that
is created, increasing the working set by as much as 2 MB for each Winl16-based
application that is running (as is the case with OS/2 for Windows). On a computer with
16 MB or more, this increase may not appear significant. However, bearing in mind
the existing installed base of computers, running Winl6-based applications in their
own separate VMs in 4 MB of memory is impossible, and running them in 8 MB with
the level of performance observed and expected under Windows 3.1 is very difficult.

Performance

Protection

Users expect their existing Winl6-based applicationst to run as fast as or faster than
they do under Windows 3.1. Both Win16-based appllpatlons and.MS-D.OS—;)ased
applications benefit from the 32-bit architecture of Wmdov‘vs 95, including the
increased use of 32-bit device driver components and 32-bit subsystems.

Win16-based applications run within a unified address space and interact.wn.h thg
system much as they do under Windows 3.1. Running W1n16—bas§d appllcat:jons in
separate VMs requires either mapping Winl6 system components in each address -
space, as Windows NT does, or providing a separate copy of each system comp](j)ned
in each address space, as OS/2 for Windows does. The addmon.al memory overl .e:at‘on
required for Win16 system components in each VM to run a Winl6-based applicati
has a negative impact on system performance.

i i d robustness with the desire for
i lances the issue of system protection an :
R ] bustness of Windows 3.1.

better system performance and improves on the systt?m 1o . e
The improvements in this area are briefly discussed in the next section an

described in greater detail in Chapter 5, “Robustness.”

The support for running Win 16-based applications prqvides protection.of .Lhe syételr;;( .
from other running MS-DOS-based applications or Win32-based applications. Un
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Introducing Microsoft Windows 95

Windows 3.1, an errant Win16-based application cannot easily bring down the
system or other running processes on the system. While Win32-based applications
benefit the mq, t from system memory protection, the robustness improvements in

Windows 95 result in a more stable and reliable operating environment than
Windows 3.1.

Winl6-based applications run within a unified address space and cooperatively
multitask as they do under Windows 3.1. The improvements made to overall system-
wide robustness greatly enhance the system’s ability to recover from an errant
application, and improved cleanup of the system lessens the likelihood of application
errors. General protection faults (GPFs) under Windows 3.1 are most commonly
caused by an application overwriting its own memory segments, rather than by an
application overwriting memory belonging to another application. Windows 3.1 did
not recover gracefully when a Windows—based application crashed or hung. When a
GPF caus;d the cystem to halt an application, the system commonly left allocated
resourceg in memory, causing the system to degenerate.

Because of improved protection in Windows 95, an errant Winl6-based application
cannot easily bring down either the s

Win32-based applications. At most,
applications.

Othgr protection improvements include the use of separate message queues for each
running Win32-based application, The us
address space and for each runnin
of the system and doesn’t halt the

Robustness Improvements

System Tobustness when running Winl6-based applications under Windows 95 is

gr?at Yy 1mproved over Windows 3. 1. Window

application exits or ends abnormal
rest of the system.

Robustness improvements are discussed in Chapter 5,

Support for MS-DOS-Based Applications

Windows 95 includes many im
based applications, As with Windows 3.1

: plications to run preempti
Windows 3.1, the use of ] hen

virtual device drivers rov
hardware resources, caus d

Ing each application running in a VM to think that it is
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running on its own individual computer and allowing applications not designed to
multitask to run concurrently with other applications.

Windows 95 provides a flexible environment for running MS-DOS-based
applications. In Windows 3.1, users sometimes needed to exit Windows to run
MS DOS-based applications that were either ill-behaved or required direct access
to system resources. MS-DOS-based application compatibility is improved in
Windows 95 to the point that almost all MS-DOS-based applications should run
under Windows 95.

A detailed discussion of the improvements made to the support for running MS-DOS-
based applications within the Windows environment is provided in Chapter 6,
“Support for Running MS-DOS-based Applications.”

In Windows, VMs are fully protected from one another, as well as from other
applications running on the system. This prote?ction prevents errant MS-DOS-based
applications from overwriting memory occupied or used by system components or
other applications. If an MS-DOS-based application attempts to access memory
outside of its address space, the system notifies the user and terminates the MS-DOS-

based application.

Robustness Improvements

System robustness is greatly improved when running MS-DOS-based applications 1n
Windows 95. Robustness is discussed in Chapter 5, “Robustness.

Support for Win32—-Based Applications

W 'jv“"!“.‘?"!.",' M
Protection
ystem as a whole or other running MS-DOS or
1t can impact other running Win16-based
c use of a separate message queue for the Winl6
g W1n32—based application provides better recovery
system if a Winl 6-based application hangs.
$ 95 now tracks resources allocated by
s the information to clean up the system after an
ly, thus freeing up unused resources for use by the
Robustness.”
provements over Windows 3. ] for running MS-DOS-
, each MS-DOS-based application runs in its
(and higher) architecture, which
the CPU and thereby allows
with the rest of the system. As with
ides common regulated access to
e

Win32-based applications can fully exploit and bengfit significantly frorp the desvlgr.xt
of the Windows 95 architecture. In addition, each Win32-based applvlca;lotr: rur:js in its
own fully protected, private address space. This st.rategy p.revems \g’gs t: ;S;
applications from crashing each other, from crashing running MS- : m—cra;Shing e
applications, from crashing running Winl6-based applications, or 110!

Windows 95 system as a whole.

Win32-based applications feature the following benefits over Winl6-based
applications in Windows 95 and over Windows 3.1:

Preemptive multitasking
Separate message queues

Flat addres Sspace

Compatibility with Windows NT
Long filename support
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62 Introducing Microsoft Windows 95

*  Memory protection
. Robt\; tness improvements

Preemptive Multitasking

Uqlike the cooperative multitasking used by Winl6-based applications under
W¥ndows 3.1, 32-bit Win32—bal ed applications are preemptively multitasked ;
Windows 95. The operating sx' tem kernel is r¢ ponsible for scheduling the tj .
allotFed fgr running applications in the system, and support for preemp%ive o
mult.mi .kmg results. {nismoother concurrent processing and prevents any one
application from utilizing all system resources without permitting other tasks to run

Wm32—based applications can optionally implement threads to im
gt which they multitask within the\ ystem. The use of threads by a
1mproves the interaction with the user and results in smoother mul

prove the granularity
n application
titasking operation,

Separate Message Queues

Under Windows 3.1, the system uses the

message queue as the mechani m to pass
. . N

Tun 1n a cooperative manner. If an applic

point when an application checks the system
cpntrol to another task, allowing that task to
ation doesn’t check the message queue on a

Each Win32-based application has its own

appllcatl()n ha“gs, or lf allOthel Iunlllng w l“32‘based apphCathll Cr aSheS a w 1“32

based applicati 1

i pplication continues to run i

; preemptively and can stj ive i i
messages or event notifications, ¢ kA e sk

message queue and is thus not affected by

A a,

Mess i i
age queues are discussed in more detail in Chapter 5, “Robustness.”

Flat Address Space

Win32-based icatj i
e the;:’ CZEp;:;C;tslg?rsl beneﬁt. from improved performance and simpler construct
€mory 1n a linear fashion, r: ing limi
h : , rather than b,
megamn:r':)t?(;cr:eempry grchnecture used by MS-DOS and Windo Iv]vs gullg":"l(;m[rf)i'tcci) .
oy architecnslilengrhlg'g amount_ of memory using a 16-bit address.ir.]g mgdel ltlfealntel
provides support for accessing 64K chunks of memory calléd
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software without the limitations or design issues inherent in the segmented memory
architecture used by MS-DOS and Windows 3.1.

compatibility with Windows NT

Win32-based applications that exploit Win32 APIs common to Windows 95 and
Windows NT can run without modification on either platform on Intel-based
computers. The commonality of the Win32 API provides a consistent programmatic
interface and allows application developers to leverage a single development effort to
deliver software that runs on multiple platforms. It also provides scaleability of
applications and broadens the base of platforms available for running ISV or custom
applications with minimal additional effort.

Application developers are encouraged to develop applications either under
Windows 95 or under Windows NT and to test compatibility on both platforms.

Long Filename Support

Win32-based applications that call the file I/O functions supported by the Win32 API
benefit from the ability to support and manipulate filenames of up to 255 characters
with no additional development effort. To ease the burden of the application developer,
the Win32 APIs and common dialog support handle the work of manipulating long
filenames, and the file system provides compatibility with MS-DOS and other systems
by automatically maintaining the traditional 8.3 filename.

Memory Protection

Each Win32-based application runs in its own private address and is protected by the
system from other applications or processes that are running in the system. Unlike
errant Winl6-based applications under Windows 3.1, errant Win32-based applications
under Windows 95 end only themselves, instead of bringing down the entire system if
they attempt to access memory belonging to another application.

The use of separate message queues for Win32-based applications also ensures that
the system continues to run if an application hangs or stops responding to messages or

events.

Robustness Improvements

Win32-based applications benefit from the highest level of system robustness —
supported under Windows 95. Resources allocated for each Win32-based a.ppl.lcatlon
are tracked on a per-thread basis and are automatically freed when thcf. application
ends. If an application hangs, users can perform a local reboot operation to end the
hung application without affecting other running tasks, and the system then cleans up

properly.
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