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Introduction

Welcome

As the successor to Microsof1S-DOS;, Windows 3.1 and Windows for
Workgroups 3.11, Windows “Chicago” is the next majglease of the standard
operating system for the desktop and portable Pta&re is something for everyone,
whether it's a more intuitive way to work, new chigies like “surfing the
information highway,” or better support for managan1,000 PC installation site.

This Reviewer’s Guidelescribes and explains the features in Microsu¥tisdows
"Chicago” beta. Since the size and scope of tHea@b project is quite large, the
Introduction chapter contains a brief summary efltey features and customer
benefits. This chapter also provides some comtexhe principles guiding the
Chicago product’s development and our vision ofate with customers and the
industry.

Chicago Mission
Where We've Been

Over the past decade, the PC industry has delivenedative, cost-effective products
that have made the personal computer a widely-“m#doth in the office and at
home. These products were enabled by a numbeycdidtvances during the 1980s
and early 1990s:

e The adoption of MS-DOS as an operating system atanidr PCs, providing a
platform for application development

« Rapid decreases in price-performance ratios dumtavations in PC components,
especially with the introduction of Intel i386and i486" microprocessors

* The wide adoption of the Microsoft Windows opergtgystem for PCs, which
made PCs much easier to use because of its appgadiphical user interface,
multitasking capabilities, and the new generatibgraphical applications that
Windows made possible

Where We Are Today

Although the PC has made dramatic gains over teedecade, a number of
limitations keep current users taking full advaetagtheir PCs and discourage others
from beginning to use them:



PCs are still not easy enoughMany people perceive PCs as hard to use. Tasks
such as connecting to a printer or adding a CD-R®DiVe are too complicated for
the typical computer user. Just learning how mthe PC is difficult because the
PC does not lend itself to learning through experitation. The wrong
configuration or set of keystrokes can, for examiplexplicably cause programs to
disappear. Many users are frustrated learning basit tasks like launching or
switching between applications.

Users want software that takes full advantage ohe power of their hardware.
The performance delivered by hardware—the CPU, viystem, CD-ROM drive,
video subsystem, and so on—is constantly accelgrathmd new hardware—such
as wireless, PCMCIA, and MPEG—continuously arriveste market. Users
want their software to exploit all this power ts ftillest.

Connecting to a network is hard. The two primary PC operating systems, MS-
DOS and Windows, were not designed with the expdical of easy connectivity

to a network. Consequently, notwithstanding thevalence of networks in
organizations of all sizes, the basic task of coting a PC to a server and to other
PCs is still a challenge today.

PCs are expensive to supportThe cost of PC hardware is small relative to the
costs of installing, configuring, and maintainimg tPC and of training and
supporting the PC user. These costs must be rédagaake PCs a more cost-
effective tool for business.

Where We're Headed

Windows 3.1 moved the PC platform forward by makit@s easier to use. Yet
today’'s customer problems highlight the need taificantly further the ease, power,
and overall usefulness of the PC. Windows Chiggaes beyond simple ease of use.
It not only enables a new range of people to bede@eisers by making the PC
dramatically easier to use, but also enables a mégerange of uses for the PC for
existing users as follows:

Chicago makes PCs even easier to usé/indows 3.1 put a friendly interface on
top of MS-DOS to make common PC tasks easier. hinago, the goal is to make
those tasks more intuitive, or where possible,raata@. The addition and
configuration of new hardware devices on the P@his example. Windows
Chicago automatically loads the appropriate driveess IRQs, and notifies
applications of the new capabilities of the hardwadevice without any action by
the user. A redesigned user interface, highligbtethe Windows Taskbar,
makes computing more automatic for novices—Chicagbility tests show a ten-
fold improvement over Windows 3.1 in time to contpleertain common tasks
such as starting an application—and makes the pofitee PC more
discoverable for intermediate and advanced users.

Chicago is a faster and more powerful operating sysm. Ease on the surface
requires power and speed at the core, and Chicagudern, 32-bit architecture



meets these requirements. Freed from the limitatad MS-DOS, Chicago
preemptively multitasks for better PC responsivereso users will no longer
have to wait while the system copies files, forragle—and also delivers
increased robustness and protection for applicati@hicago also provides the
foundation for a new generation of easier, moregrw multi-threaded 32-bit
applications. And most importantly, Chicago delss/this power and robustness
on today’s average PC platform while scaling wellake advantage of additional
memory and CPU cycles.

Chicago integrates network connectivity and managdality. Windows 3.1

gave end-users the power to better use their RE#, did not make the same
strides for MIS organizations. Windows Chicagoraddes this deficiency by
providing a system architecture that makes bagigork& connectivity easy by
integrating high performance, 32-bit client suppotd the operating system—
including a 32-bit client for NovellNetWare—and goes beyond simple
connectivity by enabling the central managementamdrol of the PC.

Chicago’s user profiles, policies, and ability #sp through server-based security
make it much easier for MIS organizations to adstériand support large
numbers of PCs within the corporation.

Chicago is more than the next generation of Windeiss a catalyst that will
move the PC industry to a higher level of usefudrfes end-users. We expect the
release of Chicago to spawn not only a new gemerati PCs and peripherals that
support Plug and Play, but a new generation of piody&2-bit Windows
applications as well.

How We Get There

In many ways, Chicago’s development has been guigiete primary principle of
making all of the great technological improvemerasslate to practical benefits for
users, and making these benefits easily and inskygEy available to everyone. This
means several things:

Compatibility with existing MS-DOS and Windows-basedapplications.
Chicago is designed to add significant value to R@ywithout requiring
additional software or hardware, and compatibiltth existing applications is a
must. Chicago not only supports the enormous rafgegisting MS-DOS and
Windows applications, but goes a step beyond bgdikey compatibility
deficiencies of Windows 3.1. It provides, for exses much better support for
demanding MS-DOS-based applications. With Chicggo,can run your cool
games right from Windows.

Compatibility with existing hardware. The wide range of available hardware
for Windows 3.1—from scanners to plotters to fax emod to video capture
boards—is enormously valuable to users. While pliagi support for new,
easier-to-use peripherals through Plug and Plaiga@hb also preserves the huge



investment both users and manufacturers have hytamaing compatibility with
existing peripherals and their associated devined.

e Equal or better performance than Windows 3.1.Keeping with the goal of
adding value to existing PCs without needing eRtradware and software,
Chicago matches or exceeds the performance of Win@ol on today’'s average
PC (386DX with 4MB of RAM). And as more memoryaidded to the PC,
performance scales faster than Windows 3.1. Fstoouers this means access to
all of Chicago’s new features should not cost tlam performance penalty.

* Safe, hassle-free upgrade and migrationChicago makes the upgrade process
as easy as possible with a Setup program that degi@eanly over Windowsx3.
Chicago also includes the Windows 3.1 File Managel Program Manager so
that end-users can migrate to the new user inedatheir own pace.

A Quick Preview of Chicago’s Top Features

This section briefly outlines some of the key neatéires in Chicago and the problems
they solve for customers. Since the scope of maufes is broad and their appeal
wide, we’ve organized them into features for endrsind MIS organizations in terms
of how they provide the following benefits relatiee\Windows 3.1:

e Even easier
¢ Faster and more powerful

e Compatible

Even Easier

For End-Users

For end-users and MIS organizations alike, imprgéase of use goes beyond fixing
problems with Windows itself; the improvements ini€ago also encompass the
hardware, connectivity, and applications as weéss-experienced users find the
plethora of overlapping Windows, minimizing and rmaizing too complex to easily
master. More experienced users crave greateregffig. Chicago offers these
solutions:

¢ New user interface. A blizzard of improvements greatly enhance lebilitg,
usability, and efficiency for users of all levelsexpertise. New users can get
started more quickly, and experienced users candaolock the power of their
PCs.

¢ Plug and Play. The goal of Plug and Play is simple: When a urssglls a new
hardware device, it just works.



e Long Filenames. The end of 8.3, long filenames are an importaatele of
Chicago’s many usability improvements.

For MIS Users

MIS organizations increasingly find their job malifficult as the number of PCs in a
given corporation increases more rapidly than thgport staff. In addition, the
introduction of Windows 3.1 led to a series of ségureliability, and management
issues because of its lack of integrated connégtvid lack of infrastructure for being
managed. Some features that attack these problems

¢ Built-in networking. Whether you're running NetWare or Microsoft Netis
IPX/SPX, TCP/IP or NetBEUI; NDIS or ODI, Chicagoshaative, integrated
support for your network. And additional LANs arasily supported.

* The Registry. By holding all pertinent information about thesm—installed
hardware, installed software, user preferencegights—and by exposing its
contents remotely through a wide variety of industandard interfaces—SNMP,
DMI, Win32o plus RPC—the Registry provides the foundation forgly-
manageable PC.

» User profiles Chicago has the ability to expose different fiorality depending
on who has logged into the PC. A network admiatsir could, for example,
prevent Joe from deleting program items no matteatw?C he logs in on, or
enforce a policy that everyone in a particular grbave passwords of at least six
characters.

« Pass-through user- level security A Chicago PC can require that a remote user
and their password be passed-through to and vetidat a NetWare server or
Windows NTo Advanced Server before allowing the user to doetbing—for
example, change the PC'’s Registry or accesséis dihd printers over the network
or remotely.

* Network backup agents Chicago includes agents that support industgitey
server backup products.

Faster and More Powerful

For End Users

Another major area of concern for end-users is avipg the efficiency and power
with which they use Windows. Users care abouingetheir work done faster.
They’'d like to run more than one application or paer process at a time so they
spend less time waiting on their PC. They'd likdotomore effective without
sacrificing system stability or performance. Aretlaps most important of all, they'd
like to escape the feeling that they take advantégaly a small fraction of what their
PC can do.



Chicago is designed to anticipate and exploit kegrging trends and technologies.
The need for seamless mobile computing, for exangplaore important than ever as
more hardware power is packed into smaller anddigflesigns, and more users work
at home or on the road. The explosion of the horagket means that users demand
more powerful multimedia applications for their qmuters, and this means better
multimedia support from the operating system.

Key features that bring more power and speed tsuselude:

e True preemptive multitasking. Chicago can preemptively multitask 32-bit
applications smoothly and efficiently.

e Scaleable performance Chicago performance increases more rapidly than
Windows 3.1 as the amount of RAM increases becatige high-performance,
32-bit architecture.

e Support for 32-bit applications. Chicago’s support for the Win32 APl means
that users can look forward to a new generatioregasore powerful multi-
threaded 32-bit applications.

¢ Increased robustness New features mean greater robustness and pootdot
existing MS-DOS and Windows applications, and tighést level of protection
for new 32-bit Windows applications.

* Mobile computing anywhere Chicago provides both a remote networking client
that allows dial-in to any network, including thedrnet, running IPX/SPX,
TCP/IP or NetBEUI over PPP, as well as a dial-mveethat lets any Chicago PC
act as a secure, single-line dial-in gateway tetavaork.

e Faster printing. Chicago’s new 32-bit printing subsystem mearat ks time
waiting for print jobs to spool and to finish.

* High-performance multimedia components Both the video playback engine
(Video for Windows) and CD-ROM file system (CDF3¢ aew 32-bit
components that deliver smoother video and soupi@deiction.

¢ More memory for MS-DOS applications Chicago’s use of protected-mode
device drivers and file systems means users wilimely get 600K+ free
conventional memory in each MS-DOS session evefewlbinnected to the
network and using a CD-ROM drive and using a maumkso on.

For MIS Users

MS-DOS and Windows were not architected to worl metworked environment.
The result is a string of well-known problems toSvjirofessionals, including not
having enough real-mode memory to run the MS-DO&thanission critical
application for the business, instability under @éws (for example, turning off a
Novelln NetWare server completely hangs all connected Wisdmachines.



Just some of the Chicago product features thaegbkse problems for MIS
organizations are:

*  32-bit NetWare connectivity. Chicago includes a 32-bit network client NetWare
that is fast, reliable and requires zero-footpinntonventional memory. Chicago
also includes a similar client for Microsoft Netwer

e Multiple network support. A Chicago PC can have multiple network clients
(NetWare, Windows NT Advanced Server, and so od)raultiple transports
(including IPX/SPX, TCP/IP, NetBEUI) loaded and mimg simultaneously.

« Universal information client. Chicago’s information client (code-named
Capone) is integrated seamlessly into the userfawmie, and allows a wide range
of services—whether email, online services, groygiegations, and others—to
plug in. This gives the user a single interfaceanworld of information, and the
MIS administrator a single client that supportstiplé email and other systems.
Chicago includes support for two services: MicfoMeil and faxing (Microsoft
At Worko fax software).

Compatible
For End Users

If an operating system upgrade requires new sofiwapbre memory, or new
hardware, then the upgrade’s cost is far higher phst its purchase price.
Unfortunately, users usually need to wait a sultistsammount of time—usually until
their next PC purchase—before benefiting from theskatechnology.

One of Chicago’s biggest goals was to allow eveeytonbenefit from the latest
version of Windows and thus the following features:

e Compatibility with existing MS-DOS and Windows-basedapplications.
Chicago works with and improves the software ubaxse today.

e Same or better performance As long as a user has at least a 386DX with 4MB
RAM, they are assured that Chicago will run thgstem at least as fast as
Windows 3.1, and in many cases, faster. Chicagoires no additional RAM to
maintain performance.

« Backwards compatibility with existing hardware devices Chicago supports
existing hardware and device drivers while alsdéng next generation, easier-
to-use hardware through Plug and Play.

For MIS users

MIS organizations have had similar problems asalai®end-users in terms of the cost
to upgrade to a new operating system. Compatihilith today’s hardware and
software is even more important, not only becadiskeolarger scale of the upgrade,
but because of compatibility problems with haviriffeding operating system
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platforms within the organization. Having to supgpmore than one platform only

multiplies the problems MIS organizations face. Mdi®fessionals worry about re-
training users and about the need to migrate isexsiew platform quickly, easily,
and in an orderly way.

Chicago addresses these needs through:

¢ Network compatibility . In addition to its 32-bit client for Novell Netave,
Chicago is compatible with existing real-mode netadients and existing logon
procedures like login scripts used by NetWare.

¢ Inclusion of the Windows 3.1 Program and File Manage. An explicit
Chicago goal is to allow users and their MIS departts to change to the new
user interface at their own pace.

The mission for Windows Chicago is to go beyond imguPCs easier to make them
truly usable. This means a more intuitive and iatiic PC that also integrates the
latest technologies and offers superior responses®and stability. For end-users, this
means an even easier, faster, and more powerfth&@ compatible with today’s
existing software and hardware. And Chicago aonsake the upgrade and transition
easy, without pain and without loss of performanceapability.

The size and scope of the Chicago product is awesom you'll find the features in
the first beta are worthy of the mission. The odghis guide goes into more detail on
the specific benefits of the many Chicago featamprovements and innovations.
Enjoy.



Chicago’s Place in the Microsoft Windows
Operating System Product Line

Microsoft’'s operating system product line providestomers and developers with a
rich set of services which take full advantagehefbroad range of hardware platforms
available today, from small form-factor portabletgyns to multiprocessor servers.
The members of the Windows operating system faatilghare a consistent user
interface and a consistent programming environn@entake the entire product line
easier to learn and use for both end-users andagers.

Which Products Are Available Today?

Today the Windows operating system product linéuithes Microsoft Windows
operating system version 3.1 and Microsoft Windéwr3Vorkgroups 3.11, which are
designed to run personal and business productpipjications on mainstream PC
platforms. The most recent additions to the protinetare Microsoft Windows NT
Workstation and Windows NT Server operating systemich are designed to run the
most demanding applications on high-end workstadioth server platforms.

Windows
Windows for Workgroups

Windows NT

Pen computing

Figure 1. Consistent Platform for Development, Depyment, and Training

Which Products Will Be Available in the Future?

Microsoft continues to update and enhance the Wisdiperating system product line
to keep pace with the growing and changing usetlsie€hicago is the code name for
the development project to create the successtlindows 3.1 and Windows for
Workgroups, and moves Windows a major step forw&Hicago provides an easier
to use system with increased functionality for srieam desktop platforms while
leveraging the investment customers have in theéstiag applications and systems.
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The successor to Windows NT is the project codeenb@airo, which will add
directory services, an object file system, advargqesgtying capabilities, and an object-
oriented development model. Daytona is an intedl@ase of Windows NT focused on
size and performance improvements plus enhancatkectivity services. When a new
Windows platform ships, other members of the Winsléamily will be updated to
maintain consistent user interfaces and applicaifogramming interfaces.

1993 1994
Server, | Windows NT 3.x, Windows
high-end NT/AS 3.x “Daytona”
desktop 16+ MB 16+ MB
x86 and RISC x86 and RISC
Bring functionality to latest hardware technology
: | /

Volume MS DOS 6.x, Windows SgQTnotgrface and
desktop, | Windows 3.x, “Chicago” Programming Interface
laptop WFWG 3.x 4+ MB

2+ MB 386+

286/386+

Bring functionality to broadest hardware base /

Figure 2. Evolution of Windows Operating System

Why Is There A Choice For a Client Operating

System?

Microsoft offers more than one option for clienteogting systems because there are
two distinct client markets—one for those usingr@nstream systems and another
for those using on high-end computers. No singkerating system can fully optimize
every hardware combination possible on with today&ad list of hardware choices.
For the mainstream system (currently representgutdgucts such as laptop and
desktop computers), the primary operating systesigdegoal is to deliver responsive
performance for a broad range of applications wtdleserving the amount of system
resources used. On the high-end (such as a Rt®@ital workstation or multi-
processor server), the operating system must d¢albjtalize on the capabilities of the
hardware and provide advanced services for thé demsanding business and
technical workstation applications.

Over time, as mainstream computers become morerfigwtechnologies

implemented first on the high-end Windows operasiggtem product will migrate to
the mainstream product. Sometimes technical intmvawill appear first on the
mainstream product, due to timing of releases oabige some features are focused on
ease of use for general end-users (as is the ¢dsPlwg and Play support). The
guiding principle for product planning is for thigh-end product to provide a superset
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of the functionality in the mainstream product. yAteviations from this principle are
temporary, due to variations in product releaseduales

Which Client Operating System Should You Choose?

The answer to this question depends on what caiebdiyou requires. The Chicago
(the next version of Windows) and Daytona (the nexsion of Windows NT) client
operating systems each provide the following:

Powerful operating system capabilities, with 32gsgemptive multitasking,
multi-threading and support for the Win32 API ardt8t OLE 2.0

Integrated connectivity support, with an open nekivay architecture for making
simultaneous connections to multiple networks,tbnimessaging capabilities,
and remote access support

Systems management capabilities, with the Windoegid®y, user-level security,
user profiles, backup agents, performance mongaaimd event logging tools, and
remote configuration support

Chicago provides all these capabilities while dafivg the highest level of
compatibility possible for applications and devicesrently used with Windows 3.
and MS-DOS. However, Chicago also adds improved efuse, with Plug and Play
support and a new, more intuitive user interface.

Daytona enhances the base client operating systpabiities by providing:

The highest level of capacity for advanced applicat which have previously
only been available on expensive UNIX and minicotapplatforms

Support for multiprocessor and RISC systems

The greatest degree of protection for applicatenms data, with access privilege
restrictions for individual workstations, Unintepted Power Supply (UPS)
support, a transacted file system, and suppornfdtiple virtual DOS machines
(MVDM) to allow preemptive multitasking of Win16 plications in separate
address spaces






Chicago Evaluation Criteria

With the first technical Beta-1 release of Chicaggers and members of the press can
begin reviewing or evaluating the features andtionality that Chicago brings to the
industry. To effectively evaluate Chicago, it ecessary to not only know the feature
set of the product, but also to understand thesguiathe development team and the
needs of the marketplace that have evolved intal¢velopment of the next generation
of the Windows operating system.

To review or evaluate Chicago, you should apprdhelprocess in the following way:

1) Read this section of tlighicago Reviewer’s Guide understand Chicago from
the point of view of providing a leadership opargtsystem for the desktop and
mobile computer user.

2) Read the rest of théhicago Reviewer's Guide understand the goals behind the
Chicago project, as well as to understand the featet and improvements that
Chicago represents over Windows 3.1. Chicagdasge project, offering many
features and benefits to end-users as well as c@MIS organizations—this
guide discusses these features and benefits.

3) Read th8eta-1 Release Noté&sr the latest information about the Beta-1 release
Chicago Beta-1 represents work in progress andetbase notes will identify
known bugs or incomplete feature sets to help testeoid known problems that
may impair your use of the Beta-1 release.

4) Since performance and compatibility issues argigually refined throughout the
development process, wait until the final shippseatipct to properly evaluate
Chicago’s performance and compatibility. See ‘& &till Under Construction”
for more information.

5) Tryit! Once you've had an opportunity to explore howoagp makes the PC
even easier to use, you'll see why the Chicago ldpweent team is so excited
about this product.

Areas Still Under Construction

The Beta-1 release of Chicago represents thetdicihical Beta release. While most
of the base functionality is present in the Betal@ase of Chicago, there are still
several areas that are under construction andghesent state is not entirely
representative of the final Chicago product. #&obpractical purposes, Chicago as a
whole is under construction and various componargdikely to change or be
enhanced.

It is through feedback that we receive from Betassihat we drive the development
efforts, bug fixes, and functionality enhancemdrgtsveen now and the time that
Chicago is shipped as final product. It is alasddl on feedback from Beta sites and
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analysis of the bugs that are reported that fiet¢mninations are made as to when
Chicago will be released to manufacturing.

One of the purposes of the technical Beta releb&hicago is to put the product in
the hands of experienced MS-DOS and Windows userfiave them provide
feedback to Microsoft about compatibility with theiisting applications, device
drivers, and environment. While compatibilitytteg is being performed within the
test labs at Microsoft, it is through a technicat®release that the product can be
tested with a breadth of different application peogs, network operating systems,
MS-DOS-based device drivers, Windows—based devieerd, and hardware devices.

The following areas provided as part of the Betaléase will continue to receive
close scrutiny by the Chicago development teame adk that you keep this in mind
while examining Chicago:

« Performance

Use the final released version of Chicago codégrahan the Beta-1 release, to
formally test and report performance. Discusseigtive performance
improvements or degradations of a pre-final versib@hicago can be misleading
to end-users and may not properly reflect the peréormance levels they will
observe when they try Chicago for themselves wighfinal product.

Performance optimization is something you can lfaokard to in the final
product. In a Microsoft product development cyalgplementation of features
and functionality are completed in the early staafedevelopment; code
optimizations and performance tuning are refinedaras the latter phases.

e Compatibility

Use the final released version of Chicago codégrahan the Beta-1 release, to
formally test and report compatibility. Againjghs an area that is best tuned in
the latter stages of development and will not brieately represented for
evaluation in the Beta-1 release. Through the Beiaprocess, feedback from
users about running their set of applications urittécago is used by the
development team to ensure that Chicago meetsdisdompatibility goals. Any
issues related to compatibility that are identifidale testing Chicago that results
in behavior different from that of MS-DOS or Winde®.1 should be reported as
a bug as part of the Chicago Beta program.

* User Interface Transition for Windows 3.1 Users

The initial efforts for developing a new easy-teursterface for Chicago is
focused at new and novice users. During the &fter the Beta-1 release of
Chicago and the next wide-scale Beta release teffall be undertaken by the
shell interface and development teams to implemmégtation aids to make it
easier for Windows 3.1 users to get up to speed @liicago. Once advanced
and power users overcome the initial learning cofthe new Chicago user
interface, they will become quickly familiar andnefortable with the additional
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functionality offered by the Chicago shell. Thmahility lab at Microsoft and the
interface designers continue to work towards destngathe time it takes to
transition experienced Windows 3.1 users, alloviirem to discover the power,
flexibility, and robustness of Chicago.

Suggested Evaluation Criteria for Desktop Operating

Systems

As you compare Chicago with other operating sygtemducts on the market,
including Windows 3.1, there are several areasythatshould examine. Consider
these areas to help identify the operating syshkaniiest meets your needs and the
needs of users:

e Ease of use

e Performance

e Compatibility of device and application support
e Support for new applications

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

The following sections discuss each of these dregedationship to how Chicago
provides the best desktop operating system for streiam platforms.

Ease of Use

When looking at the ease-of-use aspects of an tipgigystem, it is important to
look at it from the perspective of both a novice axperienced user. Novices
include those who have never used a PC, and thesause it infrequently, often
because they find PCs intimidating. Typical profdeor novices include finding
it hard to navigate through the user interfaceragetling more information or
coaching (for example, from online Help). Expaded users interact with more
areas of the operating system than a novice URegse users demand flexibility,
speed, and power.

As you evaluate how easy the operating systemusdoit’s helpful to answer
these questions:

* Is the operating system easy for a novice useonaptete common tasks such
as starting new applications, switching betweendwmore active
application, or manipulating files?

e Is it easy for novice users to find the help thegahto complete common
tasks?
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« Is the operating system flexible for experiencegrsiso customize and tailor
to the way they interact with the computer?

¢ Does the operating system allow the experiencedtadee able to examine
the configuration of their system, tweak or optientkeir system, or observe
the relative performance of their system?

Performance

System performance refers to how the operatingsysgerforms overall while running
a set of broad tasks (for example, a group of apfitins and programs you would
normally run simultaneously). Performance alsenefo the ability of individual
system components or subsystems to perform a naorevmn set of operations (for
example, file 1/0).

Several suites of benchmarks are available thatttesbility of operating systems to
complete a set of tasks that are designed to nigaicworld use of the PC and
operating system combination. These benchmatk pesduce numbers that represent
the responsiveness of the operating system foremgiet of commercially-available
applications. It's possible to run the same soitapplications in your environment
and use this information as a baseline to idettiéyrelative performance between the
operating systems you compare. However, benchmatds don'’t tell the whole story
and should be used in conjunction with traditioc@hponent-level benchmark tests
and actual application tests.

In addition to running application suite benchmaiks best to isolate and separately
test various components and subsystems of the togesystem. This way you can
obtain low-level results indicating how well theepgting system can support services
that are used by applications. Areas of perfogaahat are commonly isolated and
benchmarked on standalone PCs include the perfaenafithe local file system for
disk and file 1/0, the performance of the graplsobsystem and video display drivers
for graphics and text I/O, and the performancéefgrinting subsystem for printing
I/0. In addition, desktop operating systems sthdndl tested in networked
environments for their ability to support netwof® lthroughput for the supported
network clients, as well as the responsivenessednorer functionality if supported by
the operating system.

Of course, any operating system will perform bdstmvyour PC has the maximum
amount of RAM. This configuration, however, is ealistic since most end-users’
PCs have less than the maximum amount of RAM.foReance test suites should be
run against different hardware platforms includingmory ranges from 4MB to
16MB, on platforms that include PCs containing I8@386DX, 80486, and even Intel
Pentium-based CPUs.

When you evaluate performance, it's helpful to arstiese questions:

* How well does the operating system complete a braadhtest exercising a suite
of applications on a given hardware platform?
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« How well does the operating system complete bendhteats exercising
individual components and device drivers providggart of the system?

« How well does the operating system perform for ekwconnectivity for
supported network clients or provided network sefuactionality?

Compatibility: Device and Applications Support

When it's time to replace an old operating systarkey question to consider is “Can
my company still use our existing applications aaddware with the new operating
system?” If you are thinking about replacing aistixg operating system, your
company probably has invested a large amount oegonapplications, printers,
modems, and other PC-related peripheral devidésw it's important to find out if
the replacement operating system can run with ggisting hardware and software.

It's also important to consider how broad a ranfy@ewices is supported by the
operating system you choose. No doubt, as youpeay grows, your hardware
needs will grow too. Your choice of an operatiiygtem should not unreasonably
restrict the peripheral devices your company canléier. The operating system you
choose should include ample device drivers, not tinsupport the devices you
currently own, but for those you will buy in thedue.

When examining device support of an operating systensider the number of
devices supported, the industry standards thaipkeating system supports, and the
compatibility for using existing device drivers gped with earlier operating systems
or with devices themselves.

As you evaluate the device and application suppah operating system, it's helpful
to answer these questions:

« Does the operating system provide broad devicemtifigr existing hardware
and associated MS-DOS and Windows—based devicerddv

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

¢ Does the operating system support running youtiagi$1S-DOS or
Windows—based applications as well as MS-DOS 6r Windows 3.1?

* Does the operating system allow easy exchangemafiton between
applications or support advanced inter-applicatiommunication
mechanisms?

* Does the operating system provide services fortypes of applications (for
example, multimedia, remote access, and commuaitatielated
applications) ?
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Support for

Support for

Network Services and Connectivity

In a corporate environment, it's extremely impottiam an operating system to be able
to provide network support for a broad base ofhttie An operating system that can
support connectivity in a heterogeneous environrdestinguishes that operating
system from the others. Likewise, it's importemtompare how well network
functionality and other areas of the system (suctha user interface) are integrated in
each operating system.

In general, it's more than just incorporating pietary network functionality in an
operating system product that customers are lodkingCustomers also want support
for industry-wide standards to prevent reliance@ingle vendor to support a multi-
vendor environment.

As you evaluate the networking support for an ofiregesystem, it's helpful to answer
these questions:

* Does the operating system have built-in, nativepeupfor popular networks?

¢ Does the operating system natively support a wadge of network
transports (such as TCP/IP and IPX/SPX), indusidevweommunication
protocols (such as RPC, NetBIOS, DCE, named pij@s) existing network
device standards (such as NDIS and ODI)?

* Does the operating system provide a simple, cangisiser interface for
accessing the network and using network resources?

¢ Does the operating system support an open arahitetd allow third-parties
and network operating system vendors to easilgmate or add network
connectivity enhancements or application support?

Manageability and Administration

PCs are now one of the largest expenses of an kigzation. Medium and large
businesses invest tens of thousands of dollarsyesah not only on the hardware and
software for new and existing computer systemsalsd for setup and administration
of these systems. Thus far, there is little cdentsy and almost no integration among
available tools for managing and administering PGsnetworked environment.

The good news is that standards organizationsawenorking to simplify the
management scenario by developing standard waysdaoaging PCs. These
standards will mean better and more integrated gemnant tools for the network
administrator. For an administrator to reap aewdiits, however, it's important to
choose an operating system that supports managemeehainisms adhering to
existing standards or one whose infrastructuressghed for adaptability to a new
standard.
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As you examine the support for manageability or iathtration of a desktop operating
system, it's helpful to answer the following quess:

* Does the operating system provide a platform fppsuting existing industry
standard management mechanisms such as SNMP, @ridepthe flexibility
for supporting future standards such as DMI?

* Does the operating system provide tools and meshanior MIS
organizations and administrators to customize amdrol the functionality
and capabilities on the desktop?

« Does the operating system provide support for adteinng or managing the
desktop PC remotely over a network?

Support for Communications and Messaging

The explosive growth of services such as CompuSémerica Online, and the
Internet show the dramatic increase in demandgerating system that enable
connectivity beyond the desktop to access onlimenaail services. The support and
services that an operating system provides can thgedoor for users to discover the
communications and messaging possibilities in tiiermation Age.

As you evaluate communications and messaging stipan operating system, it's
helpful to answer these questions:

« Does the operating system support high-speed coioations and
background multitasking capabilities?

* Does the operating system provide support for nmyroanication hardware,
and provide services for supporting new commuracafiunctionality such as
sharing communication ports, unified device configion, or support
emerging communications technology?

« Does the operating system provide support for itmgtsgandard messaging
services?

* Does the operating system provide broad communbitaiind messaging
capabilities and consolidated information accessdkample, faxing, dial-in
access to resources, and access to online infammseirvices) ?

Support for Mobile Services and Remote Access

To realize seamless mobility, users must be abéasily communicate and remain
productive, whether they are in the office, at stomer site, or at home. Users must
be able to communicate with coworkers and clieegmrdless of their location.
Additionally, transitions home computer to portabtenputer to office computer must
not cause interruption in a user’s workflow. Supfor mobility services as part of
the operating system ensures tight integrationcamthectivity between portable
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computer and desktop PCs, allowing minimal intetinipfrom real work as a user
switches from one location and/or computer to agroth

As you evaluate the support of an operating systemobile services, it's helpful to
answer these questions:

« Does the operating system support remote accels te@y services or
information you need on your corporate network?

¢ Does the operating system have robust supporhé&dynamic nature of
mobile hardware, such as PCMCIA, power managenaadtdocking
stations?



Chicago Product Overview

Chicago is an extremely feature-rich product. \éttyievery aspect of Chicago
reflects improvements over Windows 3.1. This gusderganized by technology area
present in Chicago, and provides an overview ofehéures, functionality, and
components that make up Chicago.

While reading about Chicago, it is important to the functionality offered into
perspective of the needs of the marketplace witth Bhicago its target design goals.

Chicago Product Areas Covered by Guide

This guide presents an overview of Chicago by disitig the areas of technology that
make up Chicago. To facilitate a discussion ofgteuct, the following areas of
Chicago that are examined in this guide include:

e TheChicago User Interface

e Base System Architecture

e Robustness Improvements

* Improved Support for Running MS-DOS—-based Applaagi
e Plug and Play

* Improved Device Support

*  Networking

« Desktop Systems Management

e Printing Improvements

e Communications

«  Mobile Computing Services

* Chicago’s Messaging and Information Center
* Multimedia Services

e Installation and Setup of Chicago

e International Language Support

« Accessibility

« What Makes a Great Chicago Application?

* Chicago Questions and Answers

Summary of Improvements over Windows 3.1

A summary of improvements available in Chicago dindows 3.1 is provided in
many of the sections of this guide covering keyuess and functionality available in
Chicago. This section provides a quick overview@fa where Chicago address
Windows 3.1 issues, or improves upon the baseditnadity.
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Mouze

Try It!

Where appropriate, each section of this guide dedua Try It! Section that gives you
the opportunity to try and examine the areas ofawpment in Chicago. You are
encouraged to see for yourself that Chicago is eerfiexible, powerful, and robust
operating system than Windows 3.1ry | t!

Under Construction...

Not all of the functionality that will be availabie the final Chicago product is
provided in the Beta-1 release. While major charigdase functionality in Chicago
are not expected between now and the next relbasmsoft is continuing to conduct
research, elicit feedback from beta testers, afiider&unctionality and features.
Elements of the system including the Ul, devicepsufp and packaging details are
unfinished and will change or be refined beforefthal shipment of Windows
“Chicago.”

While this guide provides a good overview of thédabgo product, components such
as applications, utilities, and some other supfumttions are not discussed as they are
not present in the Beta-1 release and are stitigo@brked on.



The Chicago User Interface

When you first boot Chicago it is immediately apdrthat the old world of Windows
running on top of MS-DOS is no more. Gone arectigracter-mode boot messages
that held meaning only for a very small minorityooimputer users. Instead, you are
graphically carried to the desktop of the new Chicaser interface (Ul).

More than any other part of the operating systbm Ul defines a user’s overall
experience. The easier, more powerful, and mongpetling the Ul, the better the
user feels about computing which, in turn, makesuser more productive. Great Ul
helps grow the industry by making computing eaaret more natural faall people,
from the new user to the power user. This is tissiaon of the Chicago Ul.

This section introduces you to the Chicago Ul daaddnception. It is divided into the
following topics:

e Objectives Lays out the top-line goals of the Chicago UL.

« Methodology. Overviews the design-test-redesign loop thatdess critical to
the Ul development process.

« Easy. Outlines features that make Chicago easy tmlead use, especially for
those new to Windows.

» Powerful. Outlines features that make Chicago more powesfficient, and
customizable for the experienced Windows user.

« Compatible. Outlines features that make Chicago easy tmlead use for those
familiar with Windows 3.1. Changes to the Ul betwdBeta-1 and general
release will focus on this important area.

Designing the Chicago User Interface

Objectives

The overarching goal of the Chicago Ul is to makis Bven easier to use fall
people.

Fulfilling this goal is a challenge because peapbek in very different ways. For the
beginner, performing a task must be easy to leeen at the expense of efficiency.
However, the experienced user is interested ingdoiare with the PC and in
efficiency and flexibility. In addition, the usetho upgrades from Windows 3.1 must
not be made to throw out everything he or she é@mnéd.

Chicago has fulfilled these disparate needs by mgatkie most common and essential
features of Chicago (such as, launching an apitatask switching, finding a file)
easily discoverable by the beginner via the Chicbaggkbar, with its “Start” Button
and push button task switching. At the same time product is deep in power user
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capabilities that promote efficiency, customizaipjland control such as the
“Explorer”, rich secondary mouse-button clickingaailities, properties sheets, and
“Shortcuts”.

The Chicago Ul is designed to be scaleable—tha&t i, the proficiency and
preferences of the individual user.

Methodology

The Chicago Ul was not a grand plan designed tasten specification. It started out
with clear objectives, guiding design principlesda skilled team. The design
process has been full of discarded designs, neasjéged a great deal of learning.

The process started with answering the basic qurestiow can Windows 3.1 be
improve® From there the Ul team began to work throughsageh, to usability test, to
redesign loop that continues to iterate today.

y

Usability
Test

Design

A

Figure 3. Chicago feedback design loop

Improving Windows 3.1

There was no shortage of information sources iardghing how the Windows 3.1 Ul
might be improved. The following table summarikey findings.
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How can the Windows 3.1 Ul be improved?
Make it easier to learn for novices. Problem areas
¢ Window management (overlapping and minimized winsoi confusing
¢ Hierarchical views (like the file manager) are agsifig
¢ Double-clicking to launch applications is not digecable

e Task switching is undiscoverable, which means &vodsers are taking
advantage of running multiple applications

Make it more efficient and customizable for expecied users. Problem areds:

¢ Too much “middle management”. Confusing and oyxgilag
functionality: Program Manager, File Manager, PNanager, Windows
Setup, Control Panel

« 8.3 file naming
¢ Not customizable
¢ Poor network and connectivity integration

Figure 4. Goals for improving the Ul over Windows 31

We used the following mechanisms to compile feekilnkata:

» Usability Tests The Microsoft Usability Lab, detailed below, isrparily used
for testing usability of new designs. Howeverpider to better understand how
people are using Windows 3.1 today and to estahlisaseline, several phases of
testing were dedicated to Windows 3.1.

» Focus Groups Several focus groups were conducted with diffelevels of user
to determine the problems people are having withddivs 3.1 today.

¢ Educator Feedback Program Last year a team of Ul designers and testers
visited 12 independent software education companiésre than any other
people, software educators understand the eveyghye challenges faced by
beginner and intermediate users. Questions'Wdeat are the 5 hardest tasks for
students to learn in Windows2hd “What 5 changes would you make to
Windows to make it easier to learn®ere asked. These educators have also
served as a great resource for testing Chicagotypss.

e Suggestion Database Thousands of Ul suggestions from Windows 3.1-esets
and corporate customers have been compiled angzadal Going forward beta
tester Ul feedback will be incorporated into theafirelease Ul.

Many of the advances you will observe in the ChicBgta-1 Ul are targeted at
specifically solving the problems users are cutyestperiencing with Windows 3.1.
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Putting New Designs to the Test

Conducting extensive live tests in a variety ofisgs with a variety of subjects has
been key to the engineering of a state-of-the-artAJlarge portion of the total
Chicago development budget has been expendedseriti¢al activity. Chicago is
likely the most usability-tested product ever. Mwmts employed for testing the
Chicago Ul follow.

Formative Testing in the Usability Lab. Conducted primarily in the
groundbreaking Microsoft Usability Lab, formativesting tests real users on
specific tasks (such as, launching a program, riimdi file, and installing a

printer). The Usability Lab has nine testing ssliteach with a one-way mirror,
cameras, and other equipment for observing anddewpusers as they work.
Central to the Lab operations is online data ctib@acsoftware which helps
specialists collect cognitive and quantitative gescdata as subjects work through
sets of tasks.

Usability tests are observed first hand by thegfegtam and are essential in
future designs. To date, we have conduatede than 1,000 hours of usability
testing over 30 phases of lab testing with mora B30 participants

Summative Testing Conducted at customer sites and in the Usalhiity,
summative testing involves testing of the Ul ashel with real users over longer
periods of time. Several phases of summative tests been conducted to date at
corporate sites. As the product approaches shgppsability tests will focus on
summative testing.

Ul and Industry Expert Review. Last fall, a panel of Ul and industry experts
was assembled to review and critique the ChicagoAl8o, four individual
consultants spent 1.5 days each “alone with Chicagd gave extensive
feedback.
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Easy

“Easy” is a broad term so it requires some debniti This section will detail those
features of the Chicago Ul that are focused onisglthe first category of “How can
the Windows 3.1 Ul be improved” from above. Namédarnability for those who are
new to Windows.

The Desktop: Neat, Clean, and Logical

After you boot into Chicago, you are presented withnew Chicago desktop (see
Figure below). It's neat and clean with only a fgraphical objects on the screen. It's
like moving into a new office before you have tiaice to really get it messy.

Fdw Carnputer

Info Center

ﬂ Start | <- Click here to begin. 11:18 AM

Figure 5. The Chicago Desktop

The simplicity of the desktop appeals to all useesise of cleanliness but also serves
to focus the novice user on the essentials:

e Taskbar. Quickly start a program from the Start Buttdrasily switch tasks.
e« My Computer: Makes browsing your PC logical and easy.

¢ Network Neighborhood In the world of mapped drives and complex irsteefs,
users are unable to browse the network. Chicageta/ork Neighborhood makes
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browsing networks possible and easy, independethieafietwork provider (such
as, Windows NT Advanced Server, NetWare, or Chidtsgdf).

¢ Info Center. Optionally installed. Gives the user a sindkcp to go to access
all MAPI-provided information (such as, Mail, Migoft At Works faxing).

The Chicago Taskbar: Home Base

More than any other feature, the Taskbar exemplifie order of magnitude
improvement in ease of use and learnability of@hecago Ul. It is the anchor of the
Ul. Its mission is to make 95% of what a typicaéuwants to do with the operating
system easily accessible at all times. An indicaf@ great design is that it turns out
to be much more than it was originally intendedhe Taskbar started out specifically
as a novice user program launcher and task switddewever, its simplicity and
power have turned out to be favorites of experidnemdows users, and it has many
more capabilities.

i#f start-| T Microsoft Word - UIR... | [ Paintbrush - RICH BMP . 5 Microsoft Mail |

Figure 6. The Chicago Taskbar

The two key features of the Taskbar are the StattoB and Push-button task
switching.

The Start Button: Up and Running in Seconds

Usability tests on Windows 3.1 show that it takdsand new Windows user an
average of nine minutes to open “Write”. With Gigo, opening Wordpad takes a
new user an average of three minutes. If onlyudees that launched Wordpad via the
Start Button (rather than by other means) are eabitite average time to launch drops
below one minute! The main reason for this draen2i-9x speed improvement is the
Start Button. Without ever having to know aboutible clicking, complex

hierarchies, or program manger groups, a begin@irgago user can quickly launch a
program and get to work.

Progranns 1 Accessories 2
Documents P[] Main b
Settings P ] Startup 3
Find b Explarer

Help Topics. . bicrozoft Excel

Bur... % Microzoft PowerPoint

% M icrosaft \Word
ShutDown-. BB \5.00S Prompt
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Figure 7. The Chicago Start Button
However, the Start button is much more than a safisient program launcher.

e Programs. During Setup the user is asked to select hieomost often used
programs. These programs are placed in the Pregranu of the Start Button.
In the future the user can easily change the pragthat appear on this menu by
selecting Taskbar Settings right from the Start@ut For upgrades, all of their
Windows 3.1 program groups are converted to foldettsin the programs folder
and are accessible from the Start Button.

» Documents The Documents menu of the Start button contailist of the last 15
documents the user opened. It provides very cagclkess to the most recently
edited files. This helps prevent time-consumind fiastrating browsing and
helps people begin to think of their work in terafislocuments (“document-
centricity”), rather than applications.

e Settings Gives quick access to the Control Panel, thetéhs folder, and the

Fonts Folder. It also allows the user to custorttizeTaskbar itself (such as, what
programs to include in Start Programs menu) toprisonal working preferences.

« Find. Find is a new feature of Chicago that goes éyobd File Manager’s File
Search feature in Windows 3.1. Searches do neecbnform to the *.*
searching syntax, and criteria such as last madifio date, size of file, and full
text can now be used. More on Find in “Power” belo

« Help Topics. Help has been overhauled for usability in Chicagd is easily
accessible from the Start menu. See “Help” togierlin this section for details.

* Run. Provides enhanced command-line type functignfititm the Start Button.

« Shutdown. Allows for easily accessible and safe shutdawstart, and logoff.

Try This—Customizing the Start Button

e Select Start, Settings, Taskbar.

* From the Change Start Menu property sheet, chobgshywrograms you'd
like to appear either at the first level of therSButton or inside the
programs group.

» Close and check your new configuration by pushivegStart Button.
Power user hint: You can also put a program on the Start button by
dragging and dropping a Shortcut to the progratmt g the button.

Try This—Test a Novice

e Get a stopwatch.
* Find a friend or family member who is a computevioe. Sit this person
down at your Chicago PC with nothing running aralean desktop.
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« Ask him or her to open an application called “X’have X is in the programs
group. Note the time to completion.

¢ Try the same thing on Windows 3.1.

e Compare.

Try This— CTRL+ESC Brings Up the Start Button

e SelectcTrRL+ESCand the Start Menu will pop up.

Task Switching Made Simple From the Taskbar

Novices need powerful features presented to thearvigry simple and compelling
way, otherwise these features will not be usedseRech on active Windows users
shows that only 27% of general Windows users fratiy@ise more than one
application at a time and only 20% frequently ase+TAB task switching. These
powerful features of Windows 3.1 are simply notdigerable.

The objective of the Taskbar is to make switchimgpag multiple applications as
simple as changing channels on a television seeryfhew window that is opened
automatically gets a button on the Taskbar. Taghdasks, all the user must do is go
to the Taskbar and select the desired channelmdte minimized program icons, no
more disappearing windows. No matter where theigsée or she can see all of his
or her active tasks simply by looking at the Taskba Windows TV guide.

Task Buttons re-size automatically depending omtivaber of active tasks. Should
the buttons get too small to be useful the userccatom configure the Taskbar. In
fact, there are a host of Windows Taskbar configomeaoptions that allow the user to
configure it to fit his or her needs including:

¢ Reposition The Windows Taskbar can be dragged to any p&impesition on
the screen.

¢ Re-size. The width of the Windows Taskbar can be widenedtagging the
inside edge.

« Auto Hide. The Windows Taskbar can be hidden from the sca@el made
appear only when the mouse hits the screen edgelégting Settings, Taskbar
from the Start Button.

Also, noteworthy is the animation when a task isimized into the Taskbar or
maximized from the Taskbar. It helps new useretstdnd “where” a program goes
when it is minimized.

An Easier Model for File Management and Browsing

File management and browsing in Windows 3.1 wasmottive. Fewer than 55% of
general Windows users regularly use the File ManaBer novice users the File
Manger is especially confusing and intimidating.
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by Computer

E'In Edit icaw  Hale
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File Edit “iew Help
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Letters to Mom Cover Letter to Thank pou Picture of baby
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z

— Internet mail
== letter ta Billg

Figure 8. Browsing My Computer

New Windows and Large Icons Work for those new to W  indows

Designing a discoverable and comfortable modebfowsing and file management
for the novice user has been a priority for thededign team because of the observed
difficulties with Windows 3.1. Several significiyntlifferent designs have been tested
and thrown out. In the course of this testingdbsign team made a few basic
discoveries about file management and browsing:

* Exposed hierarchies are intimidating and unintaitiv

» Dual-pane views (hierarchy on the left, contentshenright) are also intimidating
and unintuitive. Novices have difficulty undersdamg the connection between
the logical tree hierarchy on the left and the eatg pane on the right.

« Object-Oriented Ul is great for basic tasks, butfoocomplex ones. There exists
a general belief that the more object oriented &lthe easier it is for the user.
This is an appealing theory, but in real life tisi;ot the case. Direct
manipulation of screen objects and logical resglbehaviors are important for
basic functionality (such as, dragging a file frarfolder to the desktop).
However, advanced direct manipulation features ssatfragging a file to a
printer icon, are not intuitive. Intuitively, useanderstand selecting an object
with the mouse then browsing menus or buttonsdtioas to perform on that
object.
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e Large icon views are much more comfortable tharnviesws.

¢ A novice’s ability to find what he is looking fond feeling comfortable and
“grounded” along the way are the defining charasties of a good browsing
experience. Efficiency and speed are less impbrtan

The “My Computer” default browsing model is theuk®f all of this design, testing,
and learning. A folder or drive can be opened dwlde clicking or selecting it and
choosing File Open. The default browsing modeidsiup a new window in large
icon view. To many advanced users this behaviemsecumbersomeaihy not open

in list view? Why create a new window, it justtidts up my screen? Why not open
to a dual pane view? It's much more efficientrfae. Why not turn the Toolbar on by
default? All of these models and more were tested thoroughty discarded (as the
default configuration) because they caused confusia stress among novices.
Novices respond best when presented only with &aserformation and when they
can easily “get back” to where they just were.

Note  Multiple configuration options are available tqpexienced users in View
Options.

Chicago has a very powerful dual-pane browsingiegiibn for Experienced users
called the Explorer, which is likely how you, asexperienced user, will prefer to
browse. The Explorer will be covered in “Powerldwe. Additionally, the File
Manager can be run for backwards compatibility.

New Capabilities in the Default Browsing Model

New capabilities of the default browsing model ddmwot be overlooked in this
discussion of simplicity. Folders can be creat@&tiwfolders. Files and folders
respond very logically to being dragged and dropgeites and folders can be cut,
copied, and pasted just like text and objects wittpplications. Views can be
customized by the user and each window “remembera’'the user last configured it,
so that the next time it opens it is in the usér®rite view. The best way to discover
the capabilities of the default browsing modebiplay with it yourself, or better yet,
find a novice user and watch him use it.

Try This—Turn Off “Open into a new window”

¢ Double click My Computer.

¢ Select View Options.

¢ From the Folder property sheet, choose Browse FoMé&th a Single
Window.

e Turn on Toolbar by selecting View Toolbar.

¢ Now double-click your hard drive—no new window.
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Name Files in English with Long Filenames

By far, the number one most requested feature $iticesoft has been in the
operating system business is long filenames. Fheility win by eliminating the need
to conform to the 8.3 naming convention is obviand large. To ensure backwards
compatibility with the universe of existing MS-D@®d Win16 applications,
extensions have not been eliminated, just hiddem friew by default.

Long File
Mame with Mo
Estenzion

Figure 9. Chicago long filename

Additionally, files can be renamed in place in Glgio by selecting the file, clicking on
the filename, and typing a new name. The hidderefitension is not affected by
renaming the file. Files can also be renamed fratmin the new Chicago common
dialogs (including File Open and Save).

Try This—Show File Extensions

Users who want to view extensions can do so fropfaider.
e Choose View Options.

e Select the View tab.

» De-selecting Don't Display File Extensions.

Network Neighborhood and Networking Accessibility

This section will discuss how the Chicago clienkembrowsing networks possible
and easy, independent of the network provider (sischWindows NT Advanced
Server, Netware, or Chicago itself). For more iletgbout Chicago’s networking
capabilities, see the section called “Chicago Netimg and Systems Management.”

The Network Neighborhood icon, shown in the fighetow, sits on the desktop and
logically separates for the user the place to dardavse resources not on “My
Computer”. The user can easily browse the netwizrkhe Network Neighborhood
just as if he or she were browsing his or her lbsk.

F
B =)
= =]

M etwork,
M eighborhood

Figure 10. Network Neighborhood desktop icon in Cicago
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¢ The Network Neighborhoodis also configured by the administrator to dispkay
the top level only those PCs, servers, and prittkettsare in the user’'s immediate
workgroup. This insulates the user from the vesstrod large corporate networks.
However, if the user wants to browse the largewogk, this can be done by
opening “Entire Network” from within the Network Mgaborhood. This was not
possible prior to Chicago. When a user browsegesgrnetwork connections are
being made without ever having “mapped” a drive.

Try This—Shortcut to a Network Folder on the Deskto  p

«  Browse the network neighborhood until you find dteio-used network

folder.
%) ¢ Hold down right mouse button and drag and dropfthider on the desktop.
Mouze e Choose Create Shortcut Here.
¢ Close the network window.
* Double click the shortcut and your network foldeens into a new window.
This will be available every time you boot into €hjgo. For more
information on shortcuts see the “Powerful” sectietow.

e System-wide support for UNC pathnamesnakes obsolete the unnecessary
process of “mapping” drives (assighing new driviéels to a specific network
resource). This technology allows the naturalvoet browsing observed
through the Network Neighborhood. UNC pathnamesupallows a whole host
of usability improvements of which network browsisgust one.

Try This—UNC “Run” to Your Favorite Network Folder

%) e From the Start button choose Run.
e Type the full UNC path to your favorite networkder (such as,
Mouse “A\MKTG\PROGRAMS\SARAHB") and pressNTER

e The folder will open up in a new Window. No driw&pping.

¢ The “Network” Control Panel tool consolidates all networking configuration in
one location. Solves difficulty of configuring Wows networking under
Windows 3.1 and Windows for Workgroup.3.

e Easy drive mappingis also available in Chicago. There is a Map NekwDrive
button on the Explorer and browsing window toolbafd¢so available via right-
click on “My computer” for power users. Mappedwiis appear as persistent
connections in “My Computer”.

¢ Networking and mobility are intrinsic to the Chicago Ul. The Chicago Wswv
designed from the ground up with networking andatenaccess in mind. For
example, when a file copy detects that the cofeing performed over a slow-
link (modem connection), the copy dialog itselflimes an “estimated time to
completion” clock.
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Networking integration with new common dialogs(including File Open and
File Save). Full exploitation of new common diaddgroughout the system will
not be implemented until Beta-2. However, keyh® great leap in usability of
new common dialogs observed in the labs, is tigtetgration with networking.
From new common dialogs, the Network Neighborhoa lze browsed just like
My Computer. Also, the majority of basic file maeanent tasks can be
performed from within common dialogs.

Try This—Create a New Folder From Within Common Dia  logs

¢ Click the Start button, then choose Programs, Asmréss, System Tools,
Admin Configuration Tool. Admin Config is a newtnerk and system
administration tool that happens to takes advantégew common dialogs
in Beta-1.

* Select File Open.

e Choose the Create New Folder icon.

New Help Engine: Accessible and Useful Online Infor ~ mation

Online help has been completely re-tooled in Chicalg underwent extensive
usability testing in the labs and the result iggaificantly easier to use and learn help
system. Additionally, customizing and developingn@bws help files by ISVs and
corporate customers has been made dramaticallgreasibrief description of the
major features of new Chicago Help follows.

Simplified interface. Help in Windows 3.1 was difficult to learn anskeu It had
three main functions: Contents, Search, and Glpssehe Contents view was not
well organized and presented and there was sommyaitytabout which of the
functions to use when. Chicago behaves much mtugively and more like a
real reference book. It only has two Tabs: Cadstand Index.

The “Contents” Tab is organized like a book’s tableof contents Top level
“chapters” (iconically represented by a book) aspldyed and can be drilled
down on for sub topics (iconically represented page). Many chapters also
have “Tips and Tricks” subsections. These haveq@opular in lab testing.

Help Topics are short They all fit in one small screen to keep usesafhaving
to scroll through large, complicated help topics.
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2. windows Help [_ O] ]

Contentz]  Index Frirt

To change your computer's date or

time

1 Click here ll ta dizplay date and time
properties.,

2 Click the zetting you want to change, and then
click or type the new value.

3 If pou want to change the way the date or time iz
dizplayed, click Format.

Maote

* The date and time =ettings are used to identify
when filez are created or modified.

Figure 11. Help Shortcut button

¢ Shortcut Buttons make using Help advice simple New Shortcut buttons are the
most popular feature of Help. Some Help topicsa@iorthese shortcuts that take
the user right to the area of Chicago that it isrencing. For example, a user
who is searching for help on how to change thekctotthe PC can “jump” right
to the Clock Control Panel tool, right from wittitelp. (see figure above).

¢ What's This? From within all Chicago Control Panel tools, awri€” icon
appears on the upper-right of the Title Bar. Bgating this the user’s cursor
changes to a “?” and can be dropped on any targbeidialog box. This brings
up a short description of whatever was select&thdt’s this?” can also be
accessed by right-clicking within Control Panellsoo

Try This—Use Help’s Shortcut Buttons to Change Desk  top Color

%) e From the Start button choose Help Topics.
e Select the Index tab.
Moz e Type “display’. Double-click the option called Background PigtOr

Pattern Changing.
e Click the shortcut jump button to Display Propestieol.

More “Document-centric”

OLE 2 introduced document-centricity with in-plaeiting of objects. The
application window changes and the document steysame. This makes the
software begin to work the way people work, rathan vice-versa.
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Figure 12. New Word document template

The Chicago Ul picks up on the concept of docuneentricity in several subtle, but
powerful ways including:

A window is just an open view of an object When the user opens a folder from
anywhere in the Ul, a new window opens up. The dif the new window is the
same as the name under the folder before the pseied it. This is logical. In

the next generation of applications written for €lgjo, ISVs will follow this same
model. A Word for Chicago document called “My domnt” is double-clicked
from the anywhere in the Ul, and a new window (Witsdlf) is opened entitled
“My Document—Microsoft Word”. This is partially inlpmented in Beta-1 with
Wordpad and Paint.

“New” templates from within folders and in the Explorer. From within any
folder in Chicago or from the desktop, new files te created in place by
selecting File New and then choosing a file typéis is very convenient for
managing files based on projects rather than themwhan application.

Try This—Create a new Wordpad document from within a folder

* Browse to a project folder where you'd like to saveew Wordpad
document.

e From the File menu choose New then Wordpad Document

* Type a name and presSTER.

« Double click your new document to launch it.
Hint: This functionality can also be accessed by rdiaking from within
any folder or the desktop.

Wizards: Your Guide to Powerful Capabilities

Started in Microsoft's Applications Group, Wizara® a proven tool that make it easy
for all classes of user to take advantage of pawerft complex functionality. A
series of questions are posed to the user inrdisiend straight-forward way.
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@New Device Installation Wizard A

Welcome to the Printer Installation ‘Wizard. This wizard
‘ will help vou to quickly and easily install vour printer.

@New Device Installation Wizard A

‘Wwhat type of printer would you like to install?

If wour printer iz directly attached to wour computer
select local printer, othenwise select netwark printer.

Click the Printer that matches your hardware, and then
% click OK. If you have an installation diskette for this

— device, press the ‘Have Disk.__" button.
=
il Manufacturers: Models:
Dfalap_mducls 2] =5 HP Lasedet IIID PS Cartridge b=
/ g:g;::;“ 3 HP LaserJet D PostScripts
‘ Epson S HP Laserdet IlIP
Fuiilsq “HHP LaserJet IIIP PS5 Cartridge
Generic HP LaserJet IIIP PostScript ]J
Hermes = asernel oslocnpli+
HP [9HP Laseret llISi 1
———— |IEM Y HF Laserlet lISi PostS cript R*s
Kodak = =

BTN Lot Corica 11

Have Dizk_.. |

Figure 13. New Device Installation Wizard Walks Usefhrough Installing a
Printer

Chicago uses Wizards throughout the system, inotudi
* Add Printer wizard in the Printers Folder
* New Device wizard in the Control Panel

¢ Remote Access setup wizard in the Network Neightadh
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Powerful

Experienced users glean many of the same benefitsthe Start Button and the
Chicago Taskbar as do beginners—quickly launch apregram, quickly task switch,
etc. However, experienced users need more. Téeg a powerful way to browse and
manage file hierarchies be they local or somewhks® They need to be able to
customize the Ul to suit their needs and tastdwyheed to be able to take shortcuts
to get tasks done more quickly and efficiently.eyimeed to be able to daore. The
new Chicago Ul enables the experienced user toate,mas you will see in the

coming pages and during you're own explorations.

The Explorer: Power Browsing and File Management

¥ Explorer - Work Projects
File Edit “iew Toolz Help

I 23 work Projects j t_l b=

All Folders Contents of “work Projects’

E|l My Computer | | Name | Size | Type | todified
"13 5.25 Floppy [4:] | Budget #s 435KE  Microsoft Excel 5., Sunday, December 05, 1933 8:00 AM
"13 35 F|°I3_I3.'r' [B:) Board Presentation  20.5kB M5 PowePaint 4. Tuesday, February 01, 1954 8:00 Ak
-2 Hard drive (T) ] Loga for Pragram ~ 92.3KB Paint Picture Sunday, May 08, 1994 10:51 P
- -{1 Office ¥ Proposal May, 1934 450KB  WordPad Docum..  Sunday, May 08, 1994 10:52 PM

|1 Guide Bitmaps Falder Sunday, May 08, 1934 10:57 P

Caritrol Panel
L.{Z8 Printers Folder

[]--E Metwork. Meighborhoos

4 [ o [ [

Figure 14. The Chicago Explorer

One Chicago developer describes the Chicago Expderéhe “File Manger on
steroids”. It is powerful, flexible, efficient arektensible. It also solves many
fundamental problems with the Windows 3.1 File Mgaralike having to have a new
window for every drive. For many Chicago powerragbe Explorer will be the
primary interface. The best way to understandek@orer is to experience it
firsthand, however, here is an overview of its mégatures:

« Single view on a world of information The Explorer is the eyes of the Chicago
PC. With it, the user can view the whole of Chwagingle, unified namespace
(all resources, local or connected) from 10,000 dezoom down to 10 inches.
“My Computer” and the “Network Neighborhood” can l®wsed and managed,
and, if the MAPI 1.0 subsystem and Chicago Mailiastalled, the “Infocenter”
can be browsed giving access to mail, shared fo|d¢& At-Work faxing and any
installed MAPI service providers (such as, CompuSemail).

* Flexible and Customizable Via the Explorer toolbar and View menu, the user
can view folder contents in several ways includarge icon, small icon, list and
details views. Folder contents can easily be ddstename, size, type, and



40

Mouze

modification date by selecting the column titleheTuser can also map network
drives from the Explorer toolbar.

¢ Rich information about objects in Details View Details view provides a wealth
of context-sensitive information about folder conige For example:

¢ Files retain their identifying icons
« Drive sizes and free space (even mapped networgsjrare reported in My
Computer
* Descriptions of Control Panel Tools
¢ Jobs in queue in the Printers folder
¢ Comments on others computers in the Network Neigidumd
«  All of the powerful right-click and Properties feats described in the following
two topics are supported in the Explorer.

Try This—Copy a File to a Different Drive Without O  pening a new
Window

¢ Right-click My Computer and select Explore. Maxmithe window.

e Select a file that you would like to copy to a netkor floppy drive.

¢ Mouse back to the left pane a the Explorer andhesé+” icons just to the
left of folder and drive icons to find the netwddider you wich to copy the
file to. Do not click on the destination folder.

¢ Go back to the right pane where your original ffleurrently stored and drag
& drop it to the destination folder.

* Operations like this could not be performed infile Manager without
opening up 2 File Manger windows.

Try This—Right-click For a New Folder

*  From the explorer right-click on unused space msidolder in which you
want to create a new folder.
e Choose New Folder.

Shortcuts

Shortcuts are an abstract but extremely powerallftr increasing efficiency and are
especially useful in a networked environment. Arusan create a shortcut to any
object (such as file, program, network folder, GohPanel tool, disk drive, and so on)
in the Chicago Ul and place it anywhere else indher in an application. When this
shortcut is opened the object that the shortctgamting” to is opened. For example,
a shortcut to “My network folder” could be creatatd dropped on my desktop.
When the shortcut is opened, it actually opens etwaork folder which is out on some
network server somewhere. Shortcuts are reprasargelike regular icons, except
that in the lower left corner there is a small “piharrow, as shown in Figure 15.
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Figure 15. Chicago Shortcut Icon

A shortcut can be deleted without affecting theeobjo which it points. A shortcut
can be created by selecting an object and cho@diegte Shortcut from the File menu
or from the right mouse click context menu. If gbots are created on an object that
was created since Chicago was installed, then Gbikaeps track of renames. This
means you can create a shortcut$eivekShardPublic Folderand put it on your
desktop. Then if you or anyone else renames ttveonle folder, the shortcut will still
work regardless of the fact that the name of thdefoit points to has changed. You
can also rename shortcuts themselves.

Uses for shortcuts are virtually limitless, but ooommon powerful uses for shortcuts
include:

e Shortcuts in the Programs Folder Shortcuts are an extension of the concept
behind the icons that used to appear in the Winddtv$rogram Manager. They
simply pointed to an .EXE file somewhere in the 8lystem. In Chicago, the
icons that appear in the Start Programs menu gliseaa as shortcuts in the
Programs folder, which can be found by selectintjriggs Programs from the
Start Button. This way the user can keep shortoutdl of his favorite programs
in one central place, regardless of where the jprograre actually installed.
When a shortcut is added or deleted from the progifalder, likewise it is added
or deleted from the Start Programs menu.

* Shortcuts on the Desktop Power users will create shortcuts to commonly
accessed files, programs, drives, folders, aniiesilight on their desktops. This
is especially powerful with network resources, hseano complicated browsing
or drive letter mapping is required to access netvkamders.

« Embedded Shortcuts in applications For example, a user can drag a shortcut to
a large file sitting on the network somewhere mtmail message. When the
message recipient double clicks the shortcut theark file will be opened. This
is much more efficient than embedding the actdalifi a mail message because it
is much smaller and it cuts down on version prodifen.

Try This—Discover Where the “Programs” Menu off the Start Button is
Stored

e Select Settings Programs... from the Start button.
e The Programs folder will open up (it is a sub-foldéthe Windows folder)\
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¢ Note all of the shortcuts and folders are exactiptaappears in the Programs
menu off the Start button. You can add or delbtetsuts and folders. This
will change the items that appear in the Programswoff the Start button.

Properties Everywhere

Property sheets are an all-pervasive feature ing@ioi. All objects in the Ul carry
context sensitive properties that can be accesmtdustomized by selecting File
Properties or by right-clicking. Good, consistezasily accessible properties sheets
have been a favorite of power user testers to dateperties will be illustrated
through a series of “Try This” tips.

Try This—Rename Your Hard Drive in Disk Properties

%) ¢ From the Explorer or My Computer” right-click toleet your hard disk.
e Choose Properties.
Movse e Type a new name in the “Label” box. Choose OK.

¢ Choose View Refresh.

s Properties for Hard dnive [C:] EE |

Sharing |

== Label |HARD DRIVE

Twpe:  Local Disk

. |lzed Space: 93,942 400 bytez  95.3MB
. Free Space: 24645 632 bytez 23.5MB

Capacity: 124585032 bytez 118MB

Drive C

1] .4 Cancel

Figure 16. Chicago drive properties
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Try This—Share a Folder

* From the Explorer right-click select a folder yoiswto make available to
others on your network. Choose Properties.

e Select the Sharing tab.

» Select Shared As, then complete the other fieldsisndialog box.

Try This—Customize a Shortcut Icon

e Choose Start, Settings, Programs.

* Right-click on any shortcut. Choose Properties.

» Select the Shortcut tab.

e Click the Change Icon button.

» Select a new icon for the shortcut and choose OK.
» Select Refresh from the View menu.

Right-Clicking Everywhere

Right-clicking, like properties, is another all pasive, context-sensitive feature of
Chicago. Right-clickingrefers to clicking the secondary mouse button besanost
right-handed people set their mouse options taheséeft button as primary and the
right as secondary.) Usability tests have showhithgeneral, right-clicking is not a
feature that novices discover or remember, theeetbe vast majority of functions
performed on the right-click can also be performgdelecting the corresponding
menu commands. However, right-clicking as a sbatrfor the most common actions
to perform on an object has proven to be anotherpapular power user feature. The
power of right-clicking is best illustrated througtseries of “Try This” tips.

Try This—Right-click the Desktop to Customize
* Right-click blank space on the desktop.
e Choose Properties.
Try This—Minimize All and Tile
* Right-click a blank place on the Windows Taskbar.
e Choose Minimize All or Tile Horizontally.
Try This—A Shortcut to Creating a Shortcut
* Right-click an object to which you would like toeette a Shortcut.
* Choose Create Shortcut.
Try This—Non-default Drag and Drop
* Right-click and drag a file from the Explorer orh@ desktop.
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%}%\} Move Here

Copy Here
Create Shortcut(z] Here

Cancel

Figure 17. Non-default (right mouse button) drag ad drop

Try This—Right-click a Screensaver to Install It

¢« Choose Find Files or Folders from the Start Button.
e Type ‘bezier’ and choose Find Now.

¢ Right-click on Bezier.

¢ Choose Test.

Try This—Close a Task Right From The Taskbar

e Right-click on a Taskbar button.
e Choose Close.

Try This—Access Properties On an Open Window

¢ Right-click the mini-icon in the upper left handroner of any open window.
e Choose Properties.

Control Panel: The Consolidated Control Center

The objective of the Control Panel special folde€hicago is to consolidate into one
location, all command, control, and configurationdtions. A problem with Windows
3.1 was that these functions were difficult to finde, and remember (such as,
Windows Setup to change video resolution). Théeldin has striven to create distinct
and memorable visuals for all important functiond affer previews where
appropriate. Individual Control Panel tool funcidity will be covered in the section
to which it pertains (such as, “Network” in the ‘i€ago networking and Systems
Management” section of this guide).
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5‘ Explorer - Control Panel M[=] E3
File Edit “iew Toolz Help
I Control Panel j t. | %'g||"

| &l Folders | Contents of ‘Control Panel'

ﬁ Desktop I T iy
E|--- My Computer @ @ dat

=3 5.25 Floppy [:] Date/Time Dizplay Feyboard Locale Modems
-i=3 3.5 Floppy [B:]
-i= Hard drive [C:]

= 2nd hd [D] _ =7
Control Panel %) JEL@ "yrFL E

|5 Prirters Folder Mouze Multimedia Metwark Mew device Frinters
{E Metwork Neighborhood

Security System Telephory

Figure 18. Explorer larger icon view of the Contrd Panel

There is one Control Panel tool, however, thatgiestto customization of the Ul
itself, “Display”. Display gives the user totalrdol over the configuration of the
Chicago Ul allowing for personalization. Its faabs are:

« Background. Allows pattern and wallpaper configuration amdvpew.
* Screen Saver Allows screen saver configuration and preview.

* Appearance: Allows configuration and preview of all of Chgals Ul metrics
(fonts, sizes, colors, and so on).

e Settings Allows configuration of monitor resolution andlor palette size.
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+ Properties for Dizplay

Backgmundl Screen Saverl Appearance

—Color Palette——————— - Desktopitea———————————
|1E colors =l Less J— More
e TN £40 by 480 pix:els

—Font Size
ISmaII Fonts j Custom... |

™ Full window drag/size |
Ch. Dizplay Tvpe...
™ Use Font Smocthing = BIEED e

k. | Cancel | ;

Figure 19. Chicago Display Properties

Try This—Full Screen Drag
(This “Try This” is only for 486/66 computers ortter with 1IMB+ video RAM.)

e First, drag any window by grabbing the title bathithe mouse and moving it

%) around. Note that you move around an outline efwindow until you let go
of the left mouse button.
Mouze * Now, right-click a blank area on the desktop.

e Choose Properties.

¢ Choose the Settings tab.

¢ Choose Full Screen Drag option from the lowerdéfthe dialog. Chose OK.

* Now try dragging a window by grabbing the Title B&fotice that the
window contents updates as you move.

Try This—Hot Resolution Switch

Hot resolution switching is a feature that depemuseveral factors including type of
video card. Itis also work-in-progress, so it may work in some cases.

e Choose Settings, Control Panel from the Start butto
¢ Open the Display tool.
¢ Choose the Settings tab.
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* Choose a different video resolution that is supabhly your card by sliding
the “Desktop Area” slider bar.

e Choose “Apply Now”.
If you are changing from 640 x 480 to a higheohation, you may require a
restart. However, after the initial restart, ytosld be able to perform hot
switches between 800 x 600 and 1024 x 768 withestarting.

e Now try it with an AVI clip playing.

Find Files or Folders: Easily Location

0_‘ Find: All Files
File Edit “iew Options Help

Name & Location | D.te Moiied | Advances|

Mamed: IFleport j M

Lok in: IHard drive [C:] j Eiomse |
New Search
[ Top level only B SEac |

Figure 20. Chicago's Find Files or Folders

B s ]
Search For: |iﬂ! | I oK I
Start From: |B;\ |

| Search All Subdirectories

Figure 21. Search in Windows 3.1

A powerful new Find utility is built into Chicagdt goes far beyond the minimal
functionality of the File Manger’s Search utility Windows 3.1. Features include:

« Partial name searches Type ‘rep” in the Find Files Named window and all files
and folders with rep in the name will be found.

e Search on “Last Modification Date”. Files can be searched on last modification
date. Therefore, the user can perform searches tikind all Word documents
modified in the last 3 days”.

* Full text search Full text of documents can also be searched.

e Search results save Complex or useful searches can be saved.



48

* File management from search results paneRename files or look at file
properties all from within the results pane jusifase user were in the Explorer.

Try This—Save a complex Find right on the Desktop

« From Start button select Find, then Files or Fdder
%) e Type a partial string that you know will be preseninany files (such as,
“rep” or “doc’).

Mouze +  Select the Date Modified tab.

« Choose modified during the previous seven days.

¢ Select the Advanced tab.

e Choose a file type if you want to.

¢ Push Find Now button.

¢ When find is complete choose Save Search fromiteartenu (notice, that
because Find is 32-bit preemptively multi-taskehilevthe Find is running
you have control and can go perform other tasks).

¢ A Find Results icon is automatically created ondhsktop. Double click it.

Printers Folder: Consolidated Printer Control

The Chicago Printers Folder offers one stop shapfanprinter management and
configuration. It replaces the troublesome Pritrigler and Printers Control Panel
Tool from Windows 3.1.
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Figure 22. Chicago Printers Folder

B Pates |

Default Printer ‘

HP LaserJet 111Si PostScript on LPT1: Cancel

Genigraphics® Driver on GENI: +
P Laserle Po pt o P Setup...
HF LaserJet lIF Plus on LPT2:

Hemove

Add >>

|In:ta|led Printers: Connect...

m

Set Az Default Printer I

4 Usze Print Manager

Figure 23. Printer Configuration from Windows 3.1

Font Settings: More Powerful Font Management and Pr  eview

Fonts

Font Wiew

[ &la| B|E] =
T ALGERLAN =
T Arial

T Arial Bold

T Ariai Bold Italic

T Arial ltalic =
| Loading fant HandHeld Fontz o

A-las . ] o
8- | 8= ""“l n—

Figure 24. Chicago Fonts Settings

New font management capabilities are only partiallggrated into the Ul in Beta-1.
Going forward, the Fonts Folder will gain in povesrd accessibility. However, the
Font Settings tool in Beta-1 is significantly impeal over Windows 3.1.
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Try This—Preview Your Installed Fonts

¢ Select Settings Fonts from the Start button.
¢ Choose Display in Actual Font from the View menu.
¢ Select a font and choose Show Sample from the Foais.

Quick Viewing of Files

Quick Viewers allow the user to get a preview @ifaright from the Ul, without
having to open the application. Quick viewing itéd is only partially implemented in
Beta-1 and significant performance enhancementplarmed. Chicago will include
Quick Viewers for most typical file formats and Malso evangelize 1SVs to ship their
own Quick Viewer drivers with future releases dittsoftware.

Try This—Quick-view a Bitmap

¢ Right-click on a Paint or Wordpad file.
¢ Choose Quick View .

Compatible

Compatibility is a requirement for Chicago. Todwecessful it must be a no-excuses,
no-brainer upgrade from Windows 3.1. In the Chicpgpject overall, compatibility is
most important for software and hardware when cmgig 3rd party sopftware and
hardware. However, it also applies to the Ul. Tiécago Ul must beompatible

with the way current Windows and MS-DOS users woday. The Chicago Ul scales
to the level and preferences of individual users.

Of primary importance, is that new Ul features emsy for current Windows 3.1 users
to learn at their own pace. While many Ul comphtybfeatures are present in Beta-1,
a great deal of the Ul modifications that will bade between Beta-1 and Beta 2 will
focus on compatibility. Also, usability tests, whihave focused on the new user to
date, will shift focus to the problems faced by tipgrader.Work continues...

Program Manager and File Manager Run on Chicago

With minimal changes in appearance, the Programalg@nand the File Manager run
on Chicago and are easily accessible via the Battidn. Several designs for access
and default configuration for these Managers adeamay. For example, when an
upgrade boots into Chicago for the first time, phegram manger might be opened as
a window. Or, perhaps there will be a “Windows Goipatibility” menu item on the
Start button that will launch the Program Managet the File Manger. Independent
of the final design decision, there will be manjphend learning devices (like the
“Click Here to Begin” arrow that zooms across tteskbar when you first boot into
Chicago) that are specifically designed for the tage.
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MS-DOS Box and “Run” Command Get Better

For the “command-line junkie”, the usability andyss of the MS-DOS Box have
been dramatically improved. New capabilities ielu Windows app launching,
TrueType Fonts, Cut-Copy-Paste support, auto-sizing UNC pathname support.

The “Run” command, available off of the Start Buttbas also been improved. It
now supports UNC pathnames and has new browsirapdaigs. Try it!

Improved ALT+TAB Task Switching

Despite the fact that task switching has been ndaalmatically easier and more
accessible via the Chicago Taskbar, the familiar-tAB “cool switch” has been
updated. It now displays an iconic road map oéelive tasks, to prevent getting lost
in the infinite alt+tab loop that was common unééndows 3.1. Try it and see.






Base System Architecture

Ease on the surface requires power and speed edtbeand Chicago’s modern, 32-
bit architecture meets these requirements. Fread the limitations of MS-DOS,
Chicago preemptively multi-tasks for better PC mesiveness—so users will no
longer have to wait while the system copies fifesgxample—and also delivers
increased robustness and protection for applicati@hicago also provides the
foundation for a new generation of easier, moregréw multi-threaded 32-bit
applications. And most importantly, Chicago dels/this power and robustness on
today's average PC platform while scaling welldket advantage of additional
memory and CPU cycles.

The mission of Chicago is to deliver a completéednated, operating system, that
offers modern 32-bit operating system technology, iacludes built-in connectivity
support. In addition to the high-level missionGificago, market requirements must
be met to deliver a high performance, robust, amdptetely backwards-compatible
operating system.

This section of th€hicago Reviewer’'s Guiddiscusses the base architecture used by
Chicago. The base architecture covers low-levetlesy services for managing
memory, accessing disk devices, and providing riodusport for running

applications. Chicago delivers a modern 32-bitratieg system that is compatible
with existing software and hardware, and deliveptaform for new applications.

Summary of Improvements over Windows 3.1

Improvements made to the base architecture of Gbioasult in many benefits to
users. A summary of some of the key improvemerdiside:

* Fully integrated 32-bit protected-mode operatingtesy, eliminating the need for
a separate copy of MS-DOS

*  Preemptive multitasking, and multithreading suppénproving system
responsiveness and smooth background processing

e 32-bit installable file systems including VFAT, CBFand network redirectors
supporting better performance, use of long filermmead an open architecture
supporting future growth

*  32-bit device drivers available throughout the sgstdelivering improved
performance and intelligent memory use

e Complete 32-bit kernel, including memory managemsetieduler, and process
management

* Improved system-wide robustness and cleanup aitapplication ends or
crashes, delivering a more stable and reliableatipey environment
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¢ More dynamic environment configuration reducing tieed for users to tweak
their system

¢ Improved system capacity, including better systesource limits to address
issues Windows 3.1 users encountered when runnittipfa applications

Fully-Integrated Operating System

The first thing that users of Windows 3.1 and MS®ill see when they turn their
computer on (or perhaps won't see) is the lackndfi&-DOS command prompt from
which they would need to invoke Windows. Chicaga itightly integrated operating
system that features a preemptive multitaskingédetivat boots directly into the
graphical user interface, yet provides full comipitity with the MS-DOS operating
system.

Many of Chicago’s components overcome limitatiortgerent in MS-DOS and
Windows 3.1, moreover, the improvements do not catiibe cost of compatibility
with existing software, hardware, or computing eowiment.

A Preemptive Multitasking Operating System

The job of the operating system is to provide s@wito the applications that are
running in the system and, in a multitasking enwinent, to provide support for
allowing more than one application to run concuttlyenwindows 3.1 allowed
multiple applications to run concurrently in thestgm in acooperativemultitasking
manner. The Windows 3.1 operating system requredpplication to check the
message queue every once in a while in order davdhe operating system to
relinquish control to other running applicatiomspplications that did not check the
message queue on a frequent basis would effectiagyall of the CPU time and
prevent the user from switching to another runrnésk.

Chicago uses preemptivanultitasking mechanism for running Win32—based
applications and the operating system will taketimdraway from or give control to
another running task depending on the needs afyftem. This means that unlike
Winl6-based applications, Win32—based applicatitmnsot need tgield to other
running tasks in order to multitask in a friendlgmner (Winl6—based applications are
still cooperatively multitasked for compatibilitgasons). Chicago provides a
mechanism for Win32—-based applications to take rdge of the preemptive
multitasking nature of the operating system tolifaté concurrent application design,
calledmultithreading A Win32—-based application running in the sysieealled a
procesdsn terms of the operating system. Each processisis of at least a single
thread of execution that identifies the code path flowtas run by the operating
system. Athreadis a unit of code that can get a time slice framdperating system
to run concurrently with other units of code, anasirbe associated with a process.
However, a Win32—-based application spawn(or initiate) multiple threads for a
given process to enhance the application for tlee long improving throughput,
enhancing responsiveness, and aiding backgrourm@gsimg. Due to the preemptive
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multitasking nature of Chicago, threads of executidll allow background code
processing in a smooth manner.

For example, a word processing application (proaesy implement multiple threads
to enhance operation and simplify interaction wlith user. The application may have
a separate thread of code that responds to kegd typ the keyboard by the user to
place characters in a document, while another thissperforming background
operations such as spell-checking or paginatioliiewlet another thread is spooling a
document to the printer in the background. SomedMivs 3.1 applications that are
available today may provide functionality similarthat just described, however
because Windows 3.1 does not provide a mechanissufiporting multithreaded
applications, it is up to the application vendoimplement their own threading
scheme. The use of threads in Chicago facilitapgdication vendors to add
asynchronous processing of information to theidiappions. Applications that use
multithreading techniques in their applicationd aito be able to take advantage of
improved processing performance available from \WmsINT when using a
symmetric multiprocessor (SMP) system by allowiiféedent portions of the
application code to run on different processoraiigmeously (Windows NT uses a
thread as the unit of code to schedule symmetyieationg multiple processors).

Information about how Chicago runs MS-DOS-basediegions in a preemptive
manner (as Windows 3.1 does today), Winl6—baselitappns in a cooperative
manner (as Windows 3.1 does today), and Win32—bagplitations in a preemptive
manner (as Windows NT does today), is provided latéhis section.

No Need for CONFIG.SYS or AUTOEXEC.BAT

Chicago no longer needs a separate CONFIG.SYS GIO®XEC.BAT file as MS-
DOS and Windows 3.1 require. Instead, Chicagotaligent about the drivers and
settings it needs to use and automatically wiltllttee appropriate driver files or set
the appropriate configuration settings during @stoprocess. If a CONFIG.SYS or
AUTOEXEC.BAT file are present, the settings in thdites will be used to set the
global environment. For example, the default de@ath or the default appearance of
the command prompt can be defined by using theogpiaite entries in the
AUTOEXEC.BAT file. While Chicago itself does noted a CONFIG.SYS or
AUTOEXEC.BAT file, compatibility is maintained witaxisting software or
environments that may require one or both of tHiéese

32-Bit Versus 16-Bit Components

Chicago uses a combination of 32-bit and 16-bitecadorder to provide a good
balance between delivering compatibility with eixigtapplications and drivers,
decreasing the size of the operating system workégand offering improved system
performance over Windows 3.1. System reliabiktaiso improved without the cost
of compatibility or increased size.
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Chicago is a 32-bit preemptive multitasking oper@gsystem that implements some
16-bit code to provide compatibility with existimgplications. In general, 32-bit code
is provided in Chicago to maximize the performaotthe system, while 16-bit code
balances the requirements for reducing the sizleeo$ystem and maintaining
compatibility with existing applications and driger

Chicago’s design deploys 32-bit code wherevegitificantly improves performance
without sacrificing application compatibility. Esting 16-bit code is retained where it
is required to maintain compatibility, or where Bi2code would increase memory
requirements without significantly improving penfeaince. All of the I/O subsystems
and device drivers in Chicago, such as networkiyfde systems, are fully 32-bit, as
are all the memory management and scheduling coempiithe kernel and virtual
memory manager). Figure 25 depicts the relatig&itution of 32-bit versus 16-bit
code present in Chicago for system-level servidescan be seen from the figure, the
lowest-level services provided by the operatindgesyskernel are provided as 32-bit
code. Most of the remaining 16-bit code consi$tsamd-tuned assembly language,
delivering performance that rivals some 32-bit caded by other operating systems
available on the market today.

- —_—
32-bit side | 16-bit side
(" USER16

- Existing Window™ 3.1 window
USER32 | Thunk bandwidth and menu management services,
plus new features (async input

\_ model, new styles, etc).
GDI32 GDI16
TrueType® rasterizer, print Existing Window™
subsystem, spooler, universal 3.1 graphics
graphics engine (DIBengine) management, plus new
Bezier, path, EMFs,
etc.
Kernel32
Thread services, synchronization (One way)
objects, memory management, <——B Kernel16

memory-mapped files, file 1/0, debu
services, console, comm, etc.

Figure 25. Relative Code Distribution in Chicago

Many functions provided by the Graphics Device iifstee (GDI) have been moved to
32-bit code, including the spooler and printingsigbem, the font rasterizer, and the
drawing operations performed by the graphics “Digiea.” Much of the window
management code (User) remains 16-bit to retaificgtion compatibility.

In addition, Chicago improves upon the MS-DOS anddbws 3.1 environment by
implementing many device drivers as 32-bit proteeteode code. Virtual device
drivers in Chicago assume the functionality proditdy many real-mode MS-DOS-
based device drivers eliminating the need to Ibadtin MS-DOS. This results in a
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minimal conventional memory footprint, improved foemance, and improved
reliability and stability of the system over MS-D&$ased device drivers.

Virtual Device Drivers—What is a VxD?

A virtual device driver (VxD) is a 32-bit, protectenode driver that manages a system
resource, such as a hardware device or instalkedare, so that more than one
application can use the resource at the same firnaunderstand the improvements
available in Chicago over the combination of MS-D&f8 Windows 3.1, it is good to
have a basic understanding of what a VxD is anddleevirtual device drivers play in
the Chicago environment.

The termVxD is used to refer to a general virtual device drivthex represents the
type of device driver. For example, a virtual devilriver for a display device is
known as a VDD, a virtual device driver for a tintvice is a VTD, a virtual device
driver for a printer device is a VPD, and so fortNindows uses virtual devices to
support multitasking for MS-DOS-based applicationgpalizing the different
hardware components on the system to make it appe@ch MS-DOS VM that it is
executing on its own computer. Virtual devices kior conjunction with Windows to
process interrupts and carry out I/O operationgfgiven application without
disrupting how other applications run.

Virtual device drivers support all hardware devifmrsa typical computer, including
the programmable interrupt controller (PIC), timdirect-memory-access (DMA)
device, disk controller, serial ports, paralleltgspkeyboard device, math coprocessor,
and display adapter. A virtual device driver cantain the device-specific code
needed to carry out operations on the device. rifalidevice driver is required for
any hardware device that has settable operatingsnodretains data over any period
of time. In other words, if the state of the haadevdevice can be disrupted by
switching between multiple applications, the deviugst have a corresponding virtual
device. The virtual device keeps track of theestdtthe device for each application
and ensures that the device is in the correct atadmever an application continues.

Although most virtual devices manage hardware, saaeage only installed software,
such as an MS-DOS device driver or a terminatestagHresident (TSR) program.
Such virtual devices often contain code that eitreulates the software or ensures
that the software uses data that applies onlydatirently running application. ROM
BIOS, MS-DOS, MS-DOS device drivers, and TSRs mtedevice-specific routines
and operating system functions that applicatiomstasndirectly access the hardware
devices. Virtual device drivers are sometimes usedhprove the performance of
installed software; the 80386 and compatible mimyogssors can run the 32-bit
protected-mode code of a virtual device more effity than the 16-bit real-mode
code of an MS-DOS device driver or TSR. In additiperformance is also enhanced
by eliminating ring transitions that result in eMtag 32-bit applications that access
16-bit real-mode services—with virtual device drisjghe system can stay in
protected-mode.
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Chicago benefits from providing more device drigapport implemented as a series
of VxDs in the Windows environment, over the usel@¥ice drivers previously
available as real-mode MS-DOS device drivers. Eanality that was previously
supported as MS-DOS device drivers, but are nowated as VxDs in Chicago
includes components such as:

¢ MS-DOS FAT file system

e SmartDrive

e CD-ROM file system

¢ Network redirector, network server, and networksgort protocols
e Mouse driver

¢ MS-DOS SHARE.EXE TSR

e Disk device drivers including support for SCSI deg

In Chicago, VxDs provide improved performance dua 82-bit code path and
eliminating or reducing the need to mode switclwieen real and protected-mode,
reduced conventional memory footprint by providdeyice driver and TSR
functionality as protected-mode components thatleds extended memory, and
improved system stability and reliability over ugithe MS-DOS device driver
counterparts. Virtual device drivers can be iderdiby the use of a .VXD extension
in Chicago, or a .386 extension as a virtual dediteer from Windows 3.1.

Chicago System Layout

Figure 26 illustrates the layout of the base sysiechitecture for Chicago.
Components of the system are divided between RengdORing 3 code, offering
different levels of system protection. The Ringdgle is protected from other running
processes by protection services provided by tted jmocessor architecture. The
Ring 0 code consists of the low-level operatingesysservices such as the file system,
and virtual machine manager.

This figure also depicts the way that MS-DOS—, VBinland Win32—based
applications run in the system. The following arefthis section discuss the
provisions that the system makes for running tlaggdications.



59

Ring 3 (system VM)
Win32®
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VFAT, CDFS, SCSI, Network Pager, Scheduler, DPMI server

Figure 26. Chicago's Integrated Architecture for Ruinning MS-DOS—, Win16-,
and Win32-based Applications

Support for Winl6—-based Applications

16-bit Windows—based applications (Win16) run tbgetwithin a unified address
space, and are run in a cooperatively multitaskisgion as they do under Windows
3.1. Winl6-based applications benefit from thespmgtive multitasking of other
system components including the 32-bit print anghrminications subsystem, and the
improvements made in system robustness and praefctim the Chicago system
kernel.

When Winl16—based application support was examigatddChicago development
team, three goals drove the architectural desigedan customer needs, resource
needs, and market needs: compatibility, size, @anfbpmance. Functionality such as
running Winl16—based applications together in thaMisubsystem preemptively or
running Winl6—based applications in separate VMs examined, however each
option examined failed to meet the design goaléostt. The following discussion
will provide some insight as to the architectursige of Chicago for running Win16—
based applications in a fast, stable, and reliabalg

Compatibility

First and foremost, Chicago needs to run existingl\8~based applications without
modification. This is extremely important to ekigt customers that want to take
advantage of new functionality offered in Chicageolsas 32-bit networking, but don’t
want to have to wait until new Chicago-enabled i&agibns are available on the
market.

Chicago builds upon the Windows 3.1 platform toyite support for running existing
Winl6-based applications and using existing Winddoased device drivers, while
providing support for the next generation of 32&gplications and components.
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Chicago extends the Windows 3.1 architecture iastlat have little or no impact on
compatibility, as well as enhances the architedmi@eliver a faster, more powerful
32-bit operating system.

Size

While many newer computer purchases are Intel 8®&d computers with 4MB or
8MB (or more) of memory, there are still a highqetage of 80386DX-based
computers with 4MB of memory in use running Wind®vs today. To support the
needs of the market, Chicago needs to run on afdagerm of an Intel 80386DX-
based computer with 4AMB of RAM, to provide accesthe new features and
functionality provided, without requiring an upgeadf existing hardware or the
addition of more RAM.

To meet its design goals, the Chicago developneamh tdesigned Chicago to occupy
no more working set than Windows 3.1 currently ddlesreby insuring that any
Winl6-based application running at a perceiveddpeea 4MB or 8MB computer
(or greater) still runs at the same (or higheresipender Chicago and does not suffer
any performance degradation. To meet the requiredgeals of Chicago, Win16—
based applications run within a unified addressespgesulting in little overhead
beyond that required by Windows 3.1 to support mmiVindows—based
applications. This allows Chicago to not only siyrfit on a 4MB computer, but also
to perform well. The Chicago architecture include®vative design features such as
dynamically loadable VxDs to decrease the workigigo§ components and memory
requirements used by the operating system.

Meeting the size design goal (as well as to meettmpatibility goal), precluded the
development team from adopting a strategy of ruphifin16—based applications in a
separate VM by running a separate copy of Winda@o8 top of the operating
system (thereby paying a several megabyte “menaotyfor each application) as
0S/2 does, or emulating Windows 3.1 on top of tha3& subsystem (thereby paying
a "memory tax" for running Winl16—based applicatjcas Windows NT does.

Running Winl16-based applications in separate VMg Iiig expensive memory wise.
This would require separate GDI, USER, and KERNB#ecin each VM that is
created, requiring the working set to increasedgnach as 2MB for each Win16—
based application that is running (as is requine®8/2 for Windows). If you have a
computer with 16MB or more, this may not appeareécsuch a big deal. However,
given the existing installed base of computersotidd be impossible to run Win16—
based applications in their own separate VMs in 48Bll, and very difficult to run
them in 8MB with the same level of performance ast@mers observe and expect
under Windows 3.1 today.

Performance

Users expect their existing Win16 applicationsuo as fast or faster than they do
under Windows 3.1. Winl6-based applications vahéfit from the 32-bit
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architecture of Chicago including the increasedafst?-bit device driver components
and 32-bit subsystems, as will MS-DOS-based apjuita

Winl16—based applications run within a unified addrgpace and interact with the
system much as they do under Windows 3.1 todayniRg Winl16-based
applications in separate VMs requires either a rimgppf Winl6 system components
in each address space, as Windows NT does, ordimgva separate copy of each
system component in each address space, as OSMrfdows does. The additional
memory overhead required for Win16 system companierdach VM to run a
Winl6-based application has a negative impact stesyperformance.

Chicago balances the issue of system protection@ngstness, with the desire for
better system performance and improves on theraygtbustness over Windows 3.1.
The improvements in this area are briefly discudsgddw, and are described in greater
detail in a separate section of this guide.

Protection

The support for running Winl6—based applicatioms/joles protection of the system
from other running MS-DOS-based applications or 3%irbased applications. Unlike
Windows 3.1, an errant Winl6—based applicationre#treasily bring down the system
or other running processes on the system. While3@/4based applications benefit the
most from system memory protection, the robustirapsovements present in Chicago
result in a more stable and reliable operatingrenwent than Windows 3.1.

Winl6-based applications run within a unified addrgpace, and cooperatively
multitask as they do under Windows 3.1. The imprognts made to overall system-
wide robustness greatly enhance the system’s\atulitecover from an errant
application, and lessens the likelihood of appitraterrors due to improved clean up
of the system. The occurrence of general protedtalts (GPFs) under Windows 3.1
are most commonly caused by an application thaes/dver its own memory
segments, rather than being caused by an apphcatierwriting memory belonging to
another application. Windows 3.1 did not recovexcgfully when a Windows—based
application crashed or hung. When an applicatiaa halted by the system due to a
GPF, the system commonly left allocated resoumtesamory, causing the system to
degenerate.

Due to improved protection in Chicago, an erranbY8-based application can not
easily bring down either the system as a wholetloer running MS-DOS or Win32—
based applications, and can at most impact otmerimg Win16—based applications.

Other protection improvements include the use pase message queues for each
running Win32—based application. The use of arsgpanessage queue for the Win16
address space and for each running Win32—-basetatirh provides better recovery
of the system and doesn't halt the system shoMiird 6—based application hang.
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Robustness Improvements

System robustness is also greatly improved whenimgriWinl6—based applications
over Windows 3.1. Chicago now tracks resourcexated by Winl6-based
applications and uses the information to clearhepsystem after an application exits
or ends abnormally, thus freeing up unused resedorause by the rest of the system.

Robustness improvements is discussed later inaaepsection of this guide.

Support for MS-DOS-based Applications

There are many improvements in Chicago for runMi8DOS—based applications
over Windows 3.1. As with Windows 3.1, each MS-B®&sed application runs in its
own “virtual machine” (VM). A VM takes advantagétbe Intel 80386 (and higher)
architecture allowing multiple 8086-compatible $miss to run on the CPU, allowing
existing MS-DOS applications to run preemptivelyhathe rest of the system. As
with Windows 3.1, the use of virtual device drivprevide common regulated access
to hardware resources, thereby making each apiplicainning in a virtual machine
think it's running on its own individual computedjowing applications not designed
to multitask to run concurrently with other apptioas.

Chicago provides a flexible environment for runnM§-DOS—based applications.
Unlike Windows 3.1, where users sometimes neededitdVindows in order to run
MS-DOS-based applications that were either ill-lvedzor required direct access to
system resources. MS-DOS—-based application cohbilggtis improved in Chicago
so almost all MS-DOS-based applications shouldunder Chicago.

Protection

VMs are fully protected from one another, as welfram other applications running
on the system. This prevents errant MS-DOS—bagplications from being able to
overwrite memory occupied or used by system compisna other applications. If an
MS-DOS-based application attempts to access meoutside of its address space,
the system will notify the user and the MS-DOS—hameplication will be ended.

Robustness Improvements

System robustness is also greatly improved whenimgrMS-DOS—based applications
over Windows 3.1. Robustness is discussed lat@isgparate section of this guide.
Improved Support for Running MS-DOS—-based Applicati  ons

Chicago provides much better support for runningM3S—based applications within
the Windows environment than Windows 3.1.

A detailed discussion of the improvements madeitming MS-DOS—-based
applications is discussed in the section “Impro8egport for Running MS-DOS—
based Applications” later in this guide.
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Support for Win32—-based Applications

Win32-based applications can fully exploit and Hiémeore from the design of the
Chicago architecture. In addition, each Win32—tageplication runs in its own fully-
protected, private address space. This prevehés @in32—based applications from
crashing each other, crashing other running MS-0O8aSed applications, crashing
running Winl16—based applications, or crashing thie#&jo system as a whole.

Win32-based applications feature the following lithever Winl16-based
applications in Chicago or under Windows 3.1:

e  Preemptive multitasking

e 32-bit Win32 APIs

* Long filename support

¢ Separate message gqueues
* Flat address space

e Memory Protection

Preemptive Multitasking

Unlike the cooperative multitasking used by Winléséd applications under
Windows 3.1, 32-bit Win32—based applications asepptively multitasked in
Chicago. The operating system kernel is respoméilsl scheduling the time allotted
for running applications in the system, and supfmrpreemptive multitasking results
in smoother concurrent processing and prevent®aeapplication from utilizing all
system resources without permitting other tasksito

Win32-based applications can optionally implembrgads to improve the granularity
at which they multitask within the system. The abthreads by an application
improves the interaction with the user and resutmoother multitasking operation.

Separate Message Queues

Under Windows 3.1, the system uses the point wheapglication checks the system
message queue as the mechanism to pass contratteatask, allowing that task to
run in a cooperative manner. If an applicationsttecheck the message queue on a
regular basis, or the application hangs and therggmts other applications from
checking the message queue, the system will keepttter tasks in the system
suspended until the errant application is ended.

Each Win32—-based application has its own separassage queue and is thus not
affected by the behavior of other running taskshair own message queues. If a
Winl6-based application hangs, or if another rupiifin32—based application
crashes, a Win32-based application will continueitopreemptively and will still be
able to receive incoming messages or event ndiiica
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Message queues are discussed in more detail fiRtiIStness Improvements”
section of this guide.

Flat Address Space

Win32-based applications benefit from improved genfance and simpler construct
due to being able to access memory in a lineaidashather being limited to the
segmented memory architecture used by MS-DOS amdlaMis 3.1. In order to
provide a means of accessing high amounts of mesing a 16-bit addressing
model, the Intel CPU architecture provides supfmraccessing 64K chunks of
memory at a time, called segments. ApplicatiortstAe operating system suffer a
performance penalty under this architecture dubdmecessary manipulations
required by the processor for mapping memory refse from the segment/offset
combination to the physical memory structure.

The use of a flat address space by Chicago’s 3@shiponents and for Win32—based
applications will allow application and device drivdevelopers to write software
without the limitations or design issues inhereithwthe segmented memory
architecture used by MS-DOS and Windows 3.1.

Compatibility with Windows NT

Win32-based applications that exploit Win32 APImomn between Chicago and
Windows NT can run without modification on eithdatiorm on Intel-based
computers. The commonality of the Win32 API pr@sd consistent programmatic
interface allowing application vendors to use @lgimevelopment effort to leverage
delivery of software that runs on multiple platfamThis provides scalability of
applications and broadens the base of platformitade for running ISV or custom
applications with minimal additional effort.

Application vendors are encouraged to develop egfitins either under Chicago or
Windows NT, and test compatibility on both platfarm

Long Filename Support

Win32-based applications that call the file I/Odtions supported by the Win32 API
will benefit from the ability to support and manigie filenames up to 255 characters,
with no additional development effort. The Win3PI& and common dialog support
handles the work for manipulating long filenamey] the file system provides
compatibility with MS-DOS and other systems by atsaintaining the traditional 8.3
filename automatically. This eases the burden fiteerapplication developer.

Memory Protection

Each Win32-based application runs in its own peaddress, and is protected by the
system from other applications or processes tleatiaming in the system. Unlike
running Winl6—based applications under Windows &iant Win32—-based
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applications under Chicago will only end themselvather than bring down the entire
system if they attempt to access memory belongiranbther application.

The use of separate message queues for Win32—-hppkchtions also protects to
ensure that the system will continue to run if pplization hangs or stops responding
to messages or events.

Robustness Improvements

Win32-based applications benefit from the highestll of system robustness
supported under Chicago. Resources allocatedafdr Win32—based application is
tracked on a per-thread basis and are automatitaig when the application ends. If
an application hangs, users are able to perfdona rebootoperation to end the
hung application without affecting other runningks, and the system will clean up

properly.

Detailed information about robustness enhancenigiscussed later in a separate
section of this guide.

32-Bit File System Architecture

The file system in Chicago has been re-architeftted Windows 3.1 to support the
characteristics and needs of the multitasking eatfithe Chicago kernel. The
changes present in Chicago provide many benefitsetaiser and results in:

e Improved ease of use

Ease of use is improved by support long filenansessgrs no longer need to
reference files by the MS-DOS 8.3 filename struestausers can use up to 255
characters to identify their documents. Ease efisiglso improved by hiding the
filename extensions from users.

¢ Improved performance

As in Windows for Workgroups 3.11, file I/O perfoamce is improved
dramatically over Windows 3.1 by featuring 32-hib{ected-mode code for
reading information from and writing information tfee file system, reading and
writing information from/to the disk device, andeligent 32-bit caching
mechanisms—a full 32-bit code path is available fthnfile system to the disk
device.

¢ Improved system stability and reliability

File system components implemented as 32-bit pr@demode device drivers

offer improved system stability and reliability awdS-DOS device driver
counterparts due to being able to remain in preteatode for code execution and
leveraging existing driver technology first implemted in Windows NT and also
available in Windows for Workgroups 3.11.
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Architecture Overview

Chicago features a layered file system architechaesupports multiple file systems,
and provides a protected-mode path from the agjuitéo the media device, resulting
in improved file and disk 1/0 performance over Womgs 3.1. Features of the new file
system architecture include:

¢ Win32 API support

¢ Long filename support

e 32-bit FAT file system

e 32-bit CD-ROM file System

«  Dynamic system cache for file and network 1/0

¢ Open architecture for future system support

« Disk device driver compatibility with Windows NT

Figure 27 depicts the file system architecture use@hicago.

Installable File System (IFS) Manager

Third-party file
system
component

32-bit FAT 32-bit CD File Network
(VFAT) System (VCDFS) Redirector

Block 10 Subsystem

‘ Input/Output Supervisor (I0S)

‘ SCsI Stub

Port Driver ‘

Miniport

‘ Other Layers ‘

Figure 27. Chicago File System Architecture
The Chicago file system architecture is made up®following components:
¢ Installable File System (IFS) Manager

The IFS Manager is responsible for arbitrating asde different file system
components.

¢ File system drivers

The file system drivers layer includes accessléodfiocation table (FAT)-based
disk devices, CD-ROM file systems, and redirectetivork device support.

¢ Block I/O subsystem

The block I/O subsystem is responsible for inténacivith the physical disk
device.
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We’'ll examine components of each of these layethimsection.

Installable File System Manager

Under MS-DOS and Windows 3.1, the MS-DOS Int 2thriupt is responsible for
providing access to the file system to manipulég¢eififormation on a disk device. In
order to support redirected disk devices (for edamrgnetwork drive, or a CD-ROM
drive), other system components such as the netrediikector would hook the Int 21h
function so that it could examine the file systemuest to determine whether it should
handle the file I/O request, or let the base fifgteam handle it. While this mechanism
provided the ability to add on additional devicerers, some add-on components
would be ill-behaved and would interfere with otirestalled drivers.

Another problem that was encountered with the MSSBkased file system was the
difficulty in supporting the loading of multiple tveork redirectors to provide
concurrent access to different network types. \Wlivelfor Workgroups provided
support for running the Microsoft Windows Netwoddirector at the same time as an
additional network redirector including Novell Ne#¢, Banyan VINES, and SUN
PC-NFS, however support for running more than teqwork redirectors at the same
time was not supported.

The key to friendly access to disk and redirectedaes in Chicago is the Installable
File System (IFS) Manager. The IFS manager isoesiple for arbitrating access to
file system devices, as well as other file systewiak components.

The Chicago includes support for the following flestems:

*  32-bit FAT driver (VFAT)

e 32-bit CD-ROM file system driver (CDFS), and

»  32-bit network redirector for connectivity to Migoft Windows Network servers
like Windows NT Advanced Server, along with a 32#dgtwork redirector to
connect to Novell NetWare servers

Third-parties will use the IFS Manager APIs to pdava clean way of concurrently
supporting multiple device types, adding additiagiak device support and network
redirector support.

32-bit File Access—Protected-mode FAT (VFAT) File Sy stem

The 32-bit VFAT driver provides a 32-bit protectedbde code path for manipulating
the file system stored on a disk. It is also reaert and multi-threaded, providing
smoother multi-tasking performance. The 32-bit ftcess driver is improved over
that provided originally with Windows for Workgrosi83.11, and is compatible with
more MS-DOS-device drivers and hard disk contrsller

Benefits of the 32-bit file access driver over M®®-based driver solutions include:

»  Dramatically improved performance and real-modé& déching software
* No conventional memory used—replacement for realeraartDrive
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«  Better multitasking when accessing information @k-e-no blocking
¢ Dynamic cache support

Under MS-DOS and Windows 3.1, manipulation of thedllocation table (FAT) and
writing or reading information to/from the diskhiandled by the Int 21h MS-DOS
function and is 16-bit real-mode code. Being dblmanipulate the disk file system
from protected-mode removes or reduces the negdrsition to real-mode in order
to write information to the disk through MS-DOS, iathwill result in a performance
gain for file I/O access.

The 32-bit VFAT driver interacts with the block 1&Dibsystem to provide 32-bit disk
access to more device types than is supported bhgdMis 3.1. Support is also
provided for mapping to existing real-mode disk/drs that may be in use on a user’s
system. The combination of the 32-bit file accmsd 32-bit disk access drivers result
in significantly improved disk and file I/O perfoence.

32-Bit Cache—VCACHE

The 32-bit VFAT works in conjunction with a 32-Ipitotected-mode cache driver
(VCACHE), and replaces and improves on the 16dat-mode SmartDrive disk
cache software provided with MS-DOS and Windows 3The VCACHE driver
features more intelligent caching algorithm thare8Brive to cache information read
from or written to a disk drive, and results in noped performance for reading
information from cache. Also, the VCACHE driverrésponsible for managing the
cache pool for the CD-ROM File System (CDFS), dregrovided 32-bit network
redirectors.

Another big improvement in VCACHE over SmartDrigethat the memory pool used
for the cache islynamicand is based on the amount of available free systemory.
Users no longer need to statically allocate a blfakemory to set aside as a disk
cache, the system automatically allocates or dmatés memory used for the cache
based on system use. The performance of the systeatso scale better than
Windows 3.1 or Windows for Workgroups 3.11, du¢h® intelligent cache use.

32-Bit CDFS—Protected-mode CD-ROM File System

The 32-bit protected-mode CD-ROM file system (CDF®)lemented in Chicago
provides improved CD-ROM access performance owverdhl-mode MSCDEX driver
in Windows 3.1 and is a full 32-bit ISO 9660 Cefdystem. The CDFS driver
replaces the 16-bit real-mode MSCDEX driver, aradifees 32-bit protected-mode
caching of CD-ROM data. The CDFS driver cacheyizathic and shares the cache
memory pool with the 32-bit VFAT driver, requirimgp configuration or static
allocation on the part of the user.

Benefits of the new 32-bit CDFS driver include:

¢ No conventional memory used—replacement for realeid&CDEX
¢ Improved performance over MS-DOS—based MSCDEX aatimode cache
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«  Better multitasking when accessing CD-ROM informati-no blocking
« Dynamic cache support to provide a better balaeteden providing memory to
run applications versus memory to serve as a diske

If MSCDEX is specified in the user's AUTOEXEC.BAThe 32-bit CDFS driver will
take over role played by the MSCDEX driver and camitate with the CD-ROM
device. The use of MSCDEX is no longer necessadguChicago.

Users of CD-ROM multimedia applications will benefieatly from the new 32-bit
CDFS. Their multimedia applications will run smieet and information will be read
from the CD-ROM quicker providing improved perfonnea.

Disk Device Architecture—Block 1/0 Subsystem

The Block I/0O Subsystem in Chicago improves up@n3B-bit disk access “FastDisk
device architecture used in Windows 3.1 to impropedormance for the entire file
system and a broader array of device support.

Block 10 Subsystem

‘ Input/Output Supervisor (10S)

‘ SCsI Layer

‘ Other Layers ‘

Miniport

Port Driver ‘

Figure 28. Architecture of Chicago Block I/O Subsgtem

Components of the block I/O subsystem include tgh-tevel 1/0O Supervisor (10S)
layer, which provides the interface to the blogk $ubsystem to the higher layer
components; the port driver, which represents aafithic disk device driver; the
SCSI layer, which provides a standard interfacedrir layer to provide device-
independent control code for SCSI devices; andtb8] mini-port driver, which
contains the device-dependent control code resplenfsir interacting with individual
SCSI controllers.

The block I/O subsystem provides the following sapjin Chicago:
e Fully Plug and Play-enabled architecture
e Support for mini-port drivers that are binary cotilple with Windows NT
e Support for Windows 3.1 fast disk drivers for baekds compatibility

* Protected-mode drivers that take over real-modelNIXS device drivers if it
is thought to be safe to do so

* The ability to support existing MS-DOS real-modskdilevice drivers for
compatibility



70

Let’'s examine the different areas that make ugbtbek 1/0 subsystem. Keep in mind
that the configuration of the disk device driveydes is isolated from the user, so the
explanation here is provided to facilitate an ustirding of the components.

I/O Supervisor

The I/O Supervisor (I0S) provides services todiystems and drivers. The 10S is
responsible for the queuing of file service regsiesid for routing the requests to the
appropriate file system driver. The IOS also pdegi asynchronous notification of file
system events to drivers that are installed.

Port Driver

The port driver is a monolithic 32-bit protected-gedriver that communicates with a
specific disk device such as a hard disk controllénis driver is Chicago-specific and
resembles the 32-bit disk access (fast disk) drged in Windows 3.1 (for example,
WDCTRL for Western Digital compatible hard disk tatiers). In Chicago, the
driver to communicate with IDE/ESDI hard disk catiers and floppy disk
controllers is implemented as a port driver. Atplbiiver provides the same
functionality as the combination of the SCSI mamage the mini-port driver.

SCSI Layer

The SCSI layer applies a 32-bit protected-modeearsal driver model architecture to
communicating with SCSI devices. The SCSI layewjates all the high level
functionality that is common to SCSI-like devicaad then uses a mini-port driver to
handle device-specific 1/0 calls. The SCSI Managelso part of this system and
provides the compatibility support for using WindoiWT mini-port drivers.

Mini-Port Driver

The Chicago mini-port driver model simplifies tlask for a hardware disk device
vendor to write a device driver. Because the S&18b provides the high level
functionality for communicating with SCSI devicéise hardware disk device vendor
only needs to create a mini-port driver that ifoted to his own disk device. The
Chicago mini-port driver is 32-bit protected-modwle, and is binary compatible with
Windows NT mini-port drivers, minimizing the taskquired by a hardware vendor to
write device drivers. Binary compatibility with Ndlso results in a more stable and
reliable device driver as the hardware vendor néedsly maintain one code base for
device support, and Chicago users benefit fronpteexistence of many mini-port
drivers already available for Windows NT.

Support for IDE, SCSI, ESDI controllers

Through the use of either a port driver, or a rpioit driver, support for a broad array
of disk devices will be available when Chicago shipluding popular IDE, ESDI,
and SCSI disk controllers. Keep in mind that uslenst have to decide whether to
use a port driver or a mini-port driver, the driieprovided by the hardware vendor
and configuration of the driver is handled by thédago system.
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Real-Mode Mapper (RMM)

To provide compatibility with real-mode MS-DOS dewidrivers for which a
protected-mode counterpart does not exist, thekdl@ subsystem provides a
mapping layer to allow the protected-mode file sgsto communicate with a real-
mode driver as if it was a protected-mode compon&he layers above and including
the real-mode mapper are protected-mode code han@#al-mode mapper translates
file 1/0 requests from protected-mode to real-msdeh that the MS-DOS device
driver can perform the desired operation to writeead information to or from the
disk device. An example scenario where the realemapper would come into play
is when real-mode disk compression software isinghand a protected-mode disk
compression driver is not available. The net éfédéthis component is to ensure
binary compatibility with existing MS-DOS—basedlddevice drivers in Chicago.

Long Filename Support

The use of long filenames in Chicago overcomestimeetimes cryptic 8.3 MS-DOS
filename conventions, to allow more user friendligrfames. MS-DOS 8.3 filenames
are still maintained and tracked by the systenuppert compatibility with existing
Winl6 and MS-DOS-based applications that only maate 8.3 filenames, but as
users migrate to Win32—based applications the ti8e3dilename conventions is
hidden from the user. Long filenames can be Wb characters in length.

Long filenames are supported by extending the MSSHAT file system and using
bits and fields that were previously reserved lgydherating system to add special
directory entries that maintain long filename imfiation. Extending the MS-DOS
FAT layout, rather than creating a new format,\aflausers to install and use Chicago
on existing disk formats without having to chanigeirt disk structure, or reformat their
drives. This implementation provides future groatid ease of use, while still
maintaining backward compatibility with existingmieations.

Because Chicago simply extend the FAT structungpett for long filenames is
support on diskettes as well as hard disk drivea.long filename is used for a file on
a diskette and is viewed by a user on a computerunoing Chicago, the user would
only see the 8.3 filename representations.

Figure 29 shows a disk directory on a Chicago caemmhowing long filenames and
the corresponding 8.3 filename mappings.
Volume in drive Cis My HARDDI SK

Vol une Serial Nunber is 1B47-7161
Directory of C\LONGFILE

<Dl R> 05-11-94 10: 34a .

.. <Dl R> 05-11-94 10:34a ..
ATHQUART XLS 147 05-11-94 12:25a 4th Quarter Analysis.xls
TEXTFI LE TXT 147 05-11-94 12: 25a TEXTFI LE. TXT
THI SI SMY DOC 147 05-11-94 12:25a this is ny long fil enane. doc
1994FI NA DOC 147 05-11-94 10: 35a 1994 Financial Projections. doc

4 file(s) 588 bytes

2 dir(s) 48, 009, 216 bytes free

Figure 29. Directory with Long Filenames Visible fom Command Prompt



72

Support for Existing Disk Management Utilities

In order for existing disk management utilitiesécognize and preserve long
filenames, utility vendors will need to revise thebftware offerings. Microsoft is
working closely with utilities vendors and is docemting long filename support and
its implementation as an extension to the FAT fdrasapart of th€hicago SDK

Existing disk management utilities that maniputhie FAT, including disk
defragmenters, disk bit editors, and some tapeupaskftware, may not recognize
long filenames as used by Chicago and may dedtemlong filename entries in the
FAT. However, the corresponding system-definedfi&2Bame will be preserved so
there is no loss of data if the long filename ergrgestroyed.

File Extensions Hidden From User

File extensions are used by Chicago to associgiea file type with an application
as is handled under Windows 3.1. However, filelesions are hidden from users in
the Shell and Explorer to make it easier to maaifgufiles, and icons are used in the
Chicago Ul to differentiate documents associaté afiplications. For compatibility
reasons, it is still necessary for Chicago to tilekame extensions for use with
existing MS-DOS and Winl6—based applications. rinfttion on the file type
associations is stored in the Registry, and thecéstsons are used to map a given file
with the appropriate icon representing the docurhgrg.

In addition to hiding filename extensions in thed@lgo shell and Explorer,
mechanisms are available for application develofehéde filenames from users in
their applications, and this is documented inGiicago SDK A good Chicago
application will make use of these mechanisms éodting files to be consistent with
the rest of the Chicago environment.

Additional File Date/Time Attributes

To further enhance the file system, Chicago maistadditional date/time attributes
for files that MS-DOS does not track. Chicago widlv maintain the date/time when a
new file is created, the date/time when a file besn modified or changed, and the
date when a file was last opened. These filebaties will be displayed when a user
requests to display file properties as shown inufag0.
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ies for 1994 Financial Projections [EE3

1994 Financial Prajections

Type: ‘wordPad Document
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Accessed: Thursday, May 12, 1934

Attribute:
[ Bead Only [" Hidden
I erchiie = [Gystem
114 | Cancel | Lppl vy |

Figure 30. Properties for a File, Showing New Filéttributes

Utilities can take advantage of this additionaldidate information to provide
enhanced backup utilities, for example, to useteebmechanism when determining
whether a given file has been changed or modifiethe system.

Coordinated Universal Time (UTC) Format

MS-DOS has traditionally used the local time of teenputer as the time stamp for the
directory entry of a file. Chicago will continue dlo this for files stored on the local
system, however support for using the UTC time fatrfar accessing or creating
information on network file servers. This will pide better, more universal tracking
of time information as required by networks thag¢igte across time zones.

Exclusive Volume Access For File Recover Tools

Today, disk management utilities such as disk defienters, sector editors, and disk
compression utilities, don't get along well with Mdbws 3.1. File system programs,
such as CHKDSK and DEFRAG, require special (exek)saccess to the file system
to minimize the disk access complexities that aesgnt in a multi-tasking
environment where disk I/O occurs. For example,uer requests to do a disk
operation that moves files or information aroundtendisk, if another task was
accessing the information or writing informationdigk at the same time, without
exclusive access to the disk it would be posshe data corruption could occur.
Windows 3.1 and MS-DOS do not provide a means pfrodiing access to the disk
when other tasks may need to write informationaiuhe same time, and it is for this
reason that it is necessary today for users tovéixitlows and enter MS-DOS to run
disk management utilities.

The Chicago file system has been enhanced to peralitsive access to a disk device
to support the use of Windows—based disk manageuatiéities. This is not an end-
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user feature, but rather is an end-user beneftluBive disk access is handled
through a new APl mechanism as part of the filéesysand can be used by utilities’
vendors to write Windows—based disk managemeiritiegil Microsoft is evangelizing
this APl mechanism to third-party utility vendoosfacilitate moving existing MS-
DOS-based utilities to Windows, as well as is uging deliver disk management
utilities as part of the Chicago product.

For example, this mechanism is being used in Chitagthe disk defragment utility
delivered as part of the Beta-1 release. Unlikecttimbination of MS-DOS and
Windows 3.1, the disk defragment utility in Chicazgm be run from the Chicago
shell,and can even be run in the background while you comtito work on your
system.

Improved System Capacity

Chicago provides better system capacity for runMi83DOS-based and Win16-based
applications than Windows 3.1. A number of intéerghancements have been made
to the base system, allowing for internal systesoueces to not be exhausted as
quickly as was possible under Windows 3.1 wheninghmultiple Windows—based
applications.

Many of the artificial limitations present in Winds 3.1 due to its architecture or
internal data structures and largely due to thetfeat Windows 3.1 had to run on an
Intel 80286-based computer, have been greatly imgat@and overcome in Chicago.
This will please 1SVs and other developers, as agknd-users.

System Resource Limitation Improved

Many users have probably seen “Out of Memory” emessages when running
multiple Windows—based applications under Windowls 8ven though the system
still reports several megabytes of available fregnory. What users typically
encountered was a condition where the system weesht® to allocate an internal
memory resource in a Windows API function call du@ot enough space available in
a region of memory calledreap

Windows 3.1 maintains heaps for system componexitisccGDI and USER. Each of
the heaps is 64K in size and is used for storing @Dnemoryobjectinformation
allocated when an application calls a Windows ARIction. The amount of space
available in the combination of these two heapdestified as a percentage of system
resources that are free and is shown in the HetpuAbox in Program Manager and
other Windows applications as shown in Figure 31.
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WINDOWS. Copyright © 1985-1993 Microsoft Corporation

Thiz product is licenszed to:
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Memory: 7.918 KB Free
System Resources: 59% Free

Figure 31. About Box in Program Manager In Windows3.1 Showing Free
System Resources

The percentage of free system resources displaytn iAbout box is calculated using
an internal algorithm to represent the aggregatespéage of free memory in the GDI
and USER heaps. When the free system resourcesmage drops to a low number,
it is quite common that the user will see an “duthe@mory” error message, even
though the amount of free memory shown in the Albaxt is still quite high. This
error can be due to low memory in either the GDther USER heap (or both).

To help reduce the system resource limitation,raber of the data structures stored in
the 16-bit GDI and USER heaps in Windows 3.1 haentmoved out of these heaps
and stored in 32-bit heaps, providing more roontlierremaining data elements to be
created. Users will see improvements by not eneoing a decrease in system
resources as rapidly as they may have seen witlloMis 3.1.

All objects were not simply removed from the 16®DI or USER heaps, and placed
in 32-bit heaps for compatibility reasons. Forragée, there are some Windows—
based applications that manipulate the contentseoGDI heap directly, bypassing the
published APl mechanisms for doing so. These aatdtin vendors to do this for
perceived performance reasons. However, becaagéipass the Windows API
mechanisms, moving the data from the existing ls#@jtures and placing them in 32-
bit heaps would cause the existing applicatiorfaitalue to memory access violations.

Both Winl16 and Win32—-based applications use theeda®l and USER heaps. The
impact of removing selected items from the heapsal@sely examined and objects
were selected based on the biggest improvementohid be achieved, while
affecting the fewest number of applications. Baraple, the GDI heap can quickly
become full due to the creation of memory-intensagion objects that are used by
applications for creating complex images and byptfiating subsystem for generating
complex output. Regions have been removed frond4ie16-bit GDI heap and
placed into a 32-bit heap, benefiting graphic-istea applications and providing for
the creation of more smaller objects by the syst&@inicago improves the system
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capacity for the USER heap, by moving menu and aswnbHandles to the 32-bit USER
heap, raising the total limit of these data strredifrom 200 in Windows 3.1, to a total
limit now of 32,767 menu handles and an additi@®V67 window handlgser
process rather than system wide.

In addition to examining information present in BBl and USER heaps, the
robustness improvements present in Chicago thiitdée cleaning up the system of
unfreed resources will also help the system resolimgtation problem. Chicago will
clean up and de-allocate left over data structaneg Chicago determines that the
owner and other ended processes no longer needgherces in memory. The
robustness improvements available in Chicago awudsed in the next section.

Better Memory Management

Chicago improves addressibility for accessing ptajlsinemory in the computer, as
well as improves upon the swapfile implementatioovjled in Windows 3.1 to
support virtual memory to supplement physical systeemory.

Linear Memory Addressing for Win32—based Applicatio ns

To support a 16-bit operating environment, thellptecessor architecture uses a
mechanism calledegmentso reference memory by using a 16-bit segmentesddr
and a 16-bit offset address within the segmensedment is 64K in size, and
applications and the operating system endure aipeaihce penalty for accessing
information across segments. Chicago addressessthie by using the 32-bit
capabilities of the Intel 80386 (and above) proseaschitecture to support a flat,
linear memory model for 32-bit operating systenctionality and Win32—-based
applications. A linear addressing model simplities development process for
application vendors, removes the performance perathposed by the segmented
memory architecture, and provides access to aaVigddress space that enables
addressing up to 4 gigabytes (GB) of memory. QJuazses the flat memory model
internally for 32-bit components and virtual devirévers.

Compatible with the Memory Model used by Windows NT

Chicago uses the same memory model architectutehys@/indows NT, providing
high-end operating system functionality on the retigam desktop. Chicago will
allow full use of the 4 gigabytes (4 billion bytesmemory) of addressable memory
space to support even the largest desktop applicati

Improved Virtual Memory Support—Swapfile Improvement s

Chicago improves on the virtual memory swapfile lenpentation provided in
Windows 3.1 to address the problems and limitationmsed in Windows 3.1.

Under Windows 3.1, users were faced with a myrilachoices and configuration
options when it came to setting up a swapfile fgpsut virtual memory. They had to
decide whether to use a temporary swapfile or mpeent swapfile, how much
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memory to allocate to the swapfile, and whethars®e 32-bit disk access to access the
swapfile or not. Users benefited from a temposavgpfile in that the swapfile did not
need to be contiguous, and Windows would allocpéeas on the hard disk when
Windows was started and free up the space wheustreexited Windows. A
permanent swapfile provided the best performanoegkier it required a contiguous
block of space, had to be set up on a physical thigkd and was statically specified by
the user and not freed up when the user exited 9vind

The swapfile implementation in Chicago simplifiee tonfiguration task for the user
and combines the best of a temporary swapfile gyetmanent swapfile due to
improved virtual memory algorithms and access nathdrhe swapfile in Chicago is
now dynamic, and can shrink or grow based on tiegaijpns that are performed on
the system. The swapfile can also occupy a fratgdemregion of the hard disk, with
no substantial performance penalty hit.

The user can still adjust the parameters useddfinidg the swapfile in Chicago,
however the need to do this is reduced by intelligise of system defaults. Figure 32
shows the new simplified swapfile configurationiops, allowing the user to specify
the minimum and maximum swapfile size to use.

i| Device Manager |

General

— v Beserve Dizk Space as Extra Memory
< Default

< Custom

Hard Disk:  [C:\ 47ME Free -

SEf b i I EI
St b awimmun I Ma maximuﬂ

114 | Cancel | Lol NowI

Figure 32. Virtual Memory Settings in Chicago areSimplified Over Windows 3.1

The Registry—Centralized Configuration Store

Chicago uses a mechanism calledRegistrythat serves as the central configuration
store for user, application, and computer-spedaifiermation. The Registry solves
problems associated with .INI files as used in Viding 3.1, and is a hierarchical
database that stores system-wide information ingleslocation, making it easy to
manage and support.
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Problems with Windows 3.1 .INI Files

Windows 3.1 uses initialization (.INI) files to séosystem-specific or application-
specific information on the state or configuratafrthe system. For example, the
WIN.INI file is used to store state information aib¢he appearance or customization
of the Windows environment, the SYSTEM.INI filelsed to store system-specific
information on the hardware and device driver apnfition of the system, and various
.INI files are used to store application-specifitormation about the default state of an
application (for example, WINFILE.INI, MSMAIL.INICLOCK.INI, CONTROL.INI,
PROGMAN.INI, and so on).

Problems with .INI files under Windows 3.1 for cimufration management include:

¢ Information is stored in several different locasdncluding CONFIG.SYS,
AUTOEXEC.BAT, WIN.INI, SYSTEM.INI, PROTOCOL.INI, pgvate .INI files,
and private .GRP files

« _.INI files are text-based, are limited to 64K atal size, and APIs only allow for
get/write operations

¢ information stored in .INI files is non-hierarchi@ad supports only two-levels of
information (i.e., key names broken up by sectieading)

¢ Many .INI files contain a myriad of switches andress that are complicated to
configure or are used only by operating system a@mapts

* _INI files provide no mechanism for storing useegific information, thus making
it difficult for multiple users to share a singlersputer

¢ Configuration information in .INI files is local teach system, and no API
mechanisms are available for remotely managingigorgtion, thus making it
difficult to manage multiple systems

Solution to Windows 3.1 .INI File Problems

To solve problems associated with .INI files undéndows 3.1, the Registry was
designed with the following goals in mind:

«  Simplify the support burden

e Centralize configuration information

* Provide a means to store user, application, anguatanspecific information
¢ Provide local and remote access to configuratiforination

The Registry is structured as a hierarchical dalof keys, where each key can
contain a value, or can even contain other keyiskesgs). While similar in some ways
to the Registration Database used in Windows 3nigiwserved as a central repository
for file associations and OLE registration inforioat the Registry in Chicago extends
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the previous structure to support keys that came imaere than one value and can also
support data of different types. The Registry wshgerarchical structure to store text
or binary value information to maintain all of tbenfiguration parameters normally
stored in the Windows system .INI files such as I\ SYSTEM.INI, and
PROTOCOL.INI.
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= [Z1 My Computer Al Name | Data
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-4 Network
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Figure 33. Hierarchy of Registry as Displayed byhe Registry Editor

The Registry is made up of several .DAT files #@ttain system-specific information
(SYSTEM.DAT) or user-specific information (USER.DATSystem-specific
information such as the static reference to loadglirtgal device drivers will be moved
as appropriate from the SYSTEM.INI file to the Retgy.

System Switch Simplification

Another improvement made over Windows 3.1 andstsaf ..INI files is related to
system switch simplification. Windows 3.1 supparter several hundred different
configuration switches that can be specified irieys.INI files including the WIN.INI
or SYSTEM.INI files. With intelligent enhancememtsde to the system, and better
dynamic configuration properties, Chicago has redute number of entries that are
normally associated with .INI files. These redois didn’'t come just by moving .INI
entries to the Registry, but by examining and fuisti the presence of each and every
one.

.INI Files Still Exist for Compatibility Reasons

For compatibility reasons, WIN.INI and SYSTEM.INtéhapplication-specific .INI
files (as well as CONFIG.SYS and AUTOEXEC.BAT) dat igo away. The Winl16
APIs for manipulating .INI files will still manipate .INI files, however Win32—based
applications will be encouraged to use the RegisRis to consolidate application-
specific information.



Many existing Win16—based applications expectrid ind manipulate the WIN.INI
and SYSTEM.INI files to add entries or load unigi#vice drivers, therefore
SYSTEM.INI, for example, will still be examined dug the Chicago boot process to
check for virtual device drivers in tfi@86Enh] section.

Role in Plug and Play

One of the primary roles of the Registry in Chicégyto serve as a central repository
for hardware-specific information for use by thedPand Play system components.
Chicago maintains information about hardware coreptsand devices that have been
identified through an enumeration process in tleednchical structure of the Registry.
When new devices are installed, the system chéekexisting configuration in the
Registry to determine the hardware resources gamele, IRQs, I/O addresses, DMA
channels, and so on) that are not being used esoetiv device can be properly
configured without conflicting with a device alrgeidstalled in the system.

Remote Access to Registry Information

Another advantage of the Registry for Win32—baggdlieations is that many of the
Win32 Registry APIs are remoted using the remotegadure call (RPC) mechanism
in Chicago to provide access to Registry infornratiaross a network. This allows
desktop management applications to be writtendaraihe management and support
of Windows—based computers, and allows the contdritee Registry on a given PC
to be queried and over a network. With this medmnindustry management
mechanisms such as SNMP or DMI can easily be iatedrinto Chicago, simplifying
the management and support burden of an MIS orgtimiz See the “Chicago
Networking” section later in this guide for morddarmation on manageability and
remote administration.

Better Font Support

Font support in Chicago has been enhanced to prdeétter integration with the
Chicago Shell user interface, optimized for theb82nvironment, and provides
capabilities such as font smoothing for fonts tret not been offered previously as
part of a mainstream desktop operating system.

32-bit TrueType Rasterizer

The rasterizer component for rendering and gemgydtiue Type fonts is enhanced in
Chicago. The rasterizer is written as a 32-bitjgonent, and delivers better fidelity
from the mathematical representation to the geedtaitmap, as well as better
performance for rendering TrueType fonts.

In addition to performance enhancements, the nebit32sterizer also provides
support for generating complicated glyphs (for eganHan), and results in a faster
initial boot time when lots of fonts are installedthe system than Windows 3.1.
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Support for Smoother Fonts

In Windows 3.1, TrueType provided a major improvetmver the quality of
displayed fonts over raster-based fonts providéd/iimdows 3.0. TrueType helped to
provide smooth looking fonts that looked good fremmall sizes, up to big sizes.
However, as the font gets larger, the ability tsteeze the font to appear smooth
degrades.

Chicago provides smoother looking TrueType fontshenscreen by using a technique
calledantialiasing Put simply, anti-aliasing is to TrueType, whaudType is to

raster fonts. Normally, characters are displayethe screen using the same intensity
level and may appear to be somewhat jagged whetagled in large font sizes. Font
smoothing in Chicago is accomplished by using arigpie that uses different
intensity levels at edges and corners to produesuting image that appears much
smoother than the unsmoothed image. Antialiasipgart for fonts requires a 256
color display mode (or higher), to support diffdramiensity levels resulting in a
smooth font appearance. Font smoothing supp@hinago preserves your existing
software investment by working with any TrueTypatfo






Robustness Improvements

Chicago improves on the robustness of Windows@gdrdvide great support for
running MS-DOS, Winl16, and Win32—-based applicatiansl provides a high level of
system protection from errant applications.

Windows 3.1 provided a number of mechanisms to exgpmore robust and stable
environment over Windows 3.0. These improvemeantkided:

»  Better resource cleanup.When a Windows or MS-DOS-based application
crashed, users were able to continue running $athhiey could save their work.

e Local reboot. This allowed users to shut down an applicati@t tung.

» Parameter validation for API calls. This allowed the system to catch many
common application errors and fail the API calthea than allowing bad data to
be passed to an API.

While the work done in Windows 3.1 provided a mareust and stable environment
than Windows 3.0, we made it even better in Chicago

System-wide Robustness Improvements

System-wide improvements resulting in a more robpstating system environment
than Windows 3.1 include:

» Better local reboot
e Virtual device driver (VxD) thread cleanup whenragess ends
* Per-thread state tracking

* Virtual device driver parameter validation

Better Local Reboot

The ability for a user to end an application oiireual machine (VM) that hangs is
called alocal reboot With Windows 3.1, users were able to perforracal reboot for
an application or VM that the system thought wasghioy pressing the three-key Ctrl-
Alt-Del combination. Users could pretty easily eardant VMs with the local reboot
request, however requesting a local reboot for adéivs—based application often
resulted in bringing the entire system down orailmwing the user to end the errant
Windows—based process.

Chicago greatly improves upon the local reboot supipy providing a means to end
an MS-DOS-based application running in a VM, entlial6-based application, or
end a Win32-based application, in a manner witbonging down the entire system.
The process of cleaning up the system after a letelot is now more complete than
for Windows 3.1. This process is described morky fater in this chapter.
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When a user requests a local reboot, the Chicaggeraydisplays a dialog box
identifying the different tasks that are runningl @ine state that the system perceives
each to be in. This level of detail affords therusech more flexibility and control
over local reboot than with Windows 3.1.

s Close Hung Application %} |
Microzaft Ward - ROBUSTHS.DOC

COMMAND

End Tazk Shut Down Cancel

Figure 34. Local Reboot Dialog Box in Chicago

Applications are identified as “hung” when they bat checked the message queue
for a period of time. Although an application ni@y performing a computationally-
intensive operation, a well-behaved application @hieck the message queue on a
more frequent basis. Just as with Windows 3.%,rniecessary for a Winl6-based
application to check the message queue in ordelitaquish control to other tasks
running.

Virtual Device Driver Thread Clean-up When a Proces s Ends

Local reboot support is also aided by improved \tki2ad clean-up when a given
process ends. With Windows 3.1, it was quite comiffioo the system to be unable to
recover if the system was running real-mode codé as BIOS routines when an
application ended abnormally, or if the user retpebs local reboot to end a
seemingly-hung application. For example, suppbseaiser requested a local reboot or
suppose an operation (such as a network operatical-mode, a disk 1/O, or an
asynchronous application request) ended abnorratiguse of another application-
based error. In these cases, Windows 3.1 coutdaéssarily clean up properly to

free allocated resources, and possibly couldn’heeéurn control to the user.

Chicago improves system clean-up by providing essktem VxD the ability to track
the resources it allocates on a per-thread b&iee most computer system
functionality and support is handled by VxDs in €&fgo rather than by real-mode
code or BIOS routines, Chicago can recover fromarsror situations that, under
Windows 3.1, would required the computer to be otbad.

When Chicago ends a given thread, each VxD receivtfication that the thread is
ended (because the user exited the applicatiatah feboot was requested, or the
application ended abnormally). This notificatidlowas the VxD to safely cancel any



85

operations it is waiting to finish. This also fse@ny resources that the VxD previously
allocated for the thread or application. Sincesystem tracks an entire VM, a Win16
application, and a Win32 thread, each as a peathirestance, the system can clean up
properly at each of these levels, without affectimgintegrity of the system.

Per-Thread State Tracking

Resource tracking in Chicago is much better thabghovided in Windows 3.1 to aid
system clean-up. In addition to tracking resouares per-thread basis by system
VxDs, resources such as memory blocks, memory bangtaphics objects, and other
system items are allocated and also tracked bgmysbmponents on a per-thread
basis. Tracking these resources on a per-thresid @idows the system to clean up
safely when a given thread ends, either normaltii@user’s request, or abnormally.
Resources are identified and tracked by both athi®, and by the major version
number of Windows that is stored in the .EXE headéhe application.

For a discussion of how the thread ID and the warsumber of Windows are used to
facilitate cleanup of the system and recovery loicated resources for Winl6 and
Win32-based applications, see the Win16 and Win&2edb application robustness
sections in this guide.

Virtual Device Driver Parameter Validation

Virtual device drivers are an integral part of @lgicago operating system and have a
more important role than in Windows 3.1, as mangrafing system components are
implemented as VxDs. To help provide for a moabl&t and reliable operating
system, Chicago provides support for parametedattin of virtual device drivers,
something that was not available for Windows 3The debug version of Chicago
system files provided as part of the Chicago SD& @hicago DDK will aid VxD
developers to debug their VxDs during the coursgesklopment to ensure their
VxDs are stable and robust.

In addition to providing improved system-wide rotness, Chicago delivers improved
robustness for running MS-DOS-based, Winl6-baset\Win32—based applications,
providing for a more stable and reliable environtrthan Windows 3.1.

Robustness for MS-DOS-based Applications

Chicago provides improved support for running MS$®ased applications under
Chicago that were not possible with Windows 3.&ve3al improvements present in
Chicago provide great robustness for running MS-Bl@@Sed applications. These
improvements are described in the next two sections

Improved Protection for Virtual Machines

Each MS-DOS-based application runs in a separateavill are configured by default
to execute preemptively and run in the backgrouhdmanother application is active.
Each VM is protected from other tasks running i $lgstem, and an errant Win16— or



Win32-based application can’t crash a running MSsBRased application, and vice
versa.

Under Windows 3.1, each VM inherits the attribuded environment configuration
from the global System VM. While each VM is prdtst from another VM
preventing errant MS-DOS—based applications frooesging memory or overwriting
system code thus possibly bringing the system dédvenyM does not provide
complete protection preventing an MS-DOS—-baseda@gifuin from overwriting MS-
DOS system code. MS-DOS—-based applications hdivacftess to all memory
locations in the first megabyte of addressable nmgrspace (i.e., the real-mode
memory range).

Chicago supports a higher level of memory protectiy running MS-DOS—based
applications, preventing the applications from eawrémg the MS-DOS system area in
real-mode. Users can configure their MS-DOS-baggdications to run with
“general memory protection” enabled if they warg thghest level of system
protection. This mode is not enabled by default tuoverhead required to validate
memory access requests. Furthermore, parametdatiah of Int 21h operations on
pointers will be performed. This will increase tlebustness of the system.

Better Cleanup When a Virtual Machine Ends

When a VM ends in Chicago—either normally becauseettited the application or
VM or requested a local reboot, or abnormally beeahe application ends
abnormally—the system frees all resources allocfatethe VM. In addition to the
resources allocated and maintained by the systebs\és previously discussed, the
system tracks resources allocated for the VM byiintial Machine Manager,
including DPMI and XMS memory that the VM requested

In Windows 3.1, resources such as DPMI memory ateateased properly when the
VM is ended. Chicago frees the DPMI memory usethbyWM and other resources
allocated by the operating system components.

Robustness for Winl6—based Applications

Chicago provides improved support for running Wirligésed applications. It also
provides great robust Win16 application supporsmgompatibility with existing
Windows—based applications, while keeping the mgmegquirements low. The next
two sections describe improvements for Winl6—baggdications running under
Chicago.

Per-Thread State Tracking

Under Windows 3.1, when a Windows—based applicaitied, the resources used by
the application were not released by the systeameSNindows—based applications
took this into account and didn’t free certain t@ses as the allocated resources could
then be accessed by other in-memory Windows—bgggitations or system
components (such as DLLs). Changing the way theesybehaves when a Win16
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application ended—for example, by freeing up albteses allocated to the Win16
application immediately—might break an existing &ggilon.

Under Chicago, each Winl6—based application rursszparate thread in the Win16
address space to facilitate resource tracking. \he/in16 application ends,
resources allocated to the Winl16 application aiemitediately released by the system
but are held by the system until the system caglysfiee them. When the last
Windows 3x application is ended, Chicago determines thatdafs to free all
resources allocated for Winl6—based applicatiodsbagins cleaning the system of
resources associated with Windows &pplications. Chicago determines that no more
Winl6-based applications are running by associatiagVindows version number of
the application with the thread ID for the runnpmpcess. When no more Windows
3.x applications are running in the system, Chidages any remaining resources
allocated by the Winl6—based applications.

Parameter Validation for Winl6 APIs

Chicago provides support for checking the validityarameters passed to Windows
APIs by Winl6-based applications. Some users wet&Vindows 3.0 to be
unstable because the “Unrecoverable Applicationrstr(UAE) were common when
working with Windows—based applications. Mosthigtinstability was in fact caused
by Windows—based applications that passed invardmeters to Windows API
functions. The APIs in turn attempted to procéssthad data and usually attempted
to access an invalid area of memory. For examyhen an application that
inadvertently passed a NULL pointer to a Windowd Afction which tried to access
memory at the address referenced, it would genarbt&E or “general protection
fault.”

Chicago provides parameter validations for all VBirfiased APIs and checks
incoming data to API functions to ensure the datealid. For example, functions that
reference memory are checked for NULL pointers, fandtions that operate on data
within a range of values are checked to ensureldkte is within the proper range. If
invalid data is found, an appropriate error numbkitirbe returned to the application.

It is then up to the application to catch the eommdition and handle it accordingly.

The Chicago SDK provides debug system componergglteoftware developers to
debug their applications. The Chicago debug comptzprovide extensive error
reporting for parameter validation to aid the deper in tracking common problems
related to invalid parameters during the coursgeselopment.

Robustness for Win32—-based Applications

While the robustness improvements for running MSS38ased and Winl16-based
applications in Chicago is better than that prodidg Windows 3.1, the greatest
support for robustness in Chicago is available winaning Win32—-based
applications. Win32-based applications also befrefin preemptive multitasking,
linear address space (rather than segmented)uapas for a feature-rich API set.
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Robustness support for Win32—based applicatioriades:

e A private address space for each Win32—based apiplicto run, segregating and
protecting one application from others that areniig concurrently

¢ Win32 APIs that support parameter validation tovjite for a stable and reliable
environment

¢ Resources are tracked by threads and freed up iratabdwhen the thread ends

e Separate message queues are used to ensure timgt W/m32—based application
will not suspend the entire system

Each Win32-based Application Runs in its own Privat e
Address Space

Each Win32-based application runs in its own pe\address space. This provides
protection of its resources at the system levehfather applications running in the
system. It also prevents other applications inetdmy overwriting the memory area
of a given Win32-based application, and prever@dn32—based application from
inadvertently overwriting the memory area of ano#gplication or the system as a
whole.

Parameter Validation for Win32 APlIs

As with parameter validation for Winl6—based amilans, Chicago provides
parameter validation for Win32 APIs used by Win3&sdxd applications. The
Chicago SDK helps software developers debug erestdting from attempts to pass
invalid parameters to Windows APIs. For additiomébrmation about parameter
validation for Winl16 APIs, see the discussion dfustness for Winl6-based
applications presented earlier in this guide.

Per-Thread Resource Tracking

Resources allocated by threads in Win32—basedcapipins are tracked by the system.
Unlike thread tracking for Winl6—based applicaticBkicago resources are
automatically deallocated when the thread endsgssieg. This helps to ensure that
allocation system resources are freed immediatalyagie available for use by other
running tasks.

Resources are cleaned up properly when threads eittd execution on their own (for
example, perhaps the developer inadvertently didrae allocated resources), or
when the user requests a local reboot that enden Win32 application thread or
process. Unlike Winl6—based applications desigoedn under Windows 3.1,
Win32-based applications free up allocated ressuramediately when the
application or a separate thread ends.
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Separate Message Queues for Win32—-based Application s

The Windows environment performs tasks based oretteipt of messages sent by
system components. Each message is generateddraaedaction oeventthat

occurs on the system. For example, when a ussesgse key on the keyboard and
releases it, or moves the mouse, a message isaethédry the system and passed to the
active application informing it of the event thatarred. Windows—based

applications call specific Windows API functionsextract event messages from
message queues and perform operations on the reeq$agexample, accept an
incoming character typed on the keyboard, or mheentouse cursor to another place
on the screen).

Under Windows 3.1, a single message queue washysé@ entire system. Win16—
based applications cooperatively examined the qaadeextracted messages destined
to them. This single-queue scheme posed some pnebl€or example, if a Win16—
based application hung and prevented other apjoicafrom checking the message
gqueue, the message queue became full and acceptewvmessages. Then other
Winl6-based applications were suspended until cbwas relinquished to them and
they were able to check for event messages.

Chicago solves the problems inherent with a singgesage queue in Windows 3.1, by
providing for separate message queues for eaclingiiivin32—based application (see
Figure 35). The system takes messages from th inessage queue and passes them
to the message to the appropriate Win32—basedcagiph or to the Win16

Subsystem, if the message is destined for a Wird€edapplication. If a Win32—
based application hangs and no longer acceptsraceggses incoming messages
destined for it, the Win32—based application dagsaffect other Winl16— and Win32—-
based applications currently running.
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Figure 35. Win32-based Applications Use Separate Mgage Queues for
Increased Robustness

If a Win32—-based application ends or the user re&fgwelocal reboot operation on a
Win32-based application, having separate messageeqlmproves the robustness of
the operating system by making it easier to clgaand to free system resources used
by the application. It also provides greater kility and recoverability if an
application hangs.

Improved Local Reboot Effectiveness

Due to the robustness improvements supported isytstiem for Win32—-based
applications (including the use of a private adsligsace, separate message queues,
and resource tracking by thread), users shouldleeta end ill-behaved Win32-based
applications in almost all cases, without affecting integrity of the Windows system
or other running applications.

When a Win32-based application is ended, resoameedeallocated and cleaned up
by the system as soon as the application endsauBed/Nin32—based applications run
in their individually-allocated environment, thisethod is even more robust than the
way Chicago is able to reallocate Win16 applicatiesources. (See the section called
“Robustness for Win16-based Applications” for mdegails.)

Structured Exception Handling

An exceptionis an event that occurs during the executionrfogram, and that
requires the execution of software outside the abflow of control. Hardware
exceptions can result from the execution if certagtruction sequences, such as
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division by zero or an attempt to access an invaknory address. A software
routine can also initiate an exception explicitly.

The Microsoft Win32 application programming intexa(API) supportstructured
exception handlinga mechanism for handling hardware- and softwarestated
exceptions. Structured exception handling givegiammers complete control over
the handling of exceptions. The Win32 API alsopsugs termination handling, which
enables programmers to ensure that whenever aegubatly of code is executed, a
specific block of termination code is also execut&tie termination code is execute
regardless of how the flow of control leaves tharged body. For example, a
termination handler can guarantee that clean-ls @a® performed even if an
exception or some other error occurs while the deibody of code is being
executed. Structured exception and terminationllivagnis an integral part of the
Win32 system and it enables a very robust impleatemt of system software.

Chicago provides structured exception and ternonatiandling for Win32—based
applications that make use of this functionality—uttsg in applications that can

identify and rectify error conditions that may ocouwtside their realm of control,

providing a more robust computing environment.

Try It!

To see how the robustness improvements made ira@hi@sults in a more stable, and
reliable environment than Windows 3.1, you've gotry it!

Local Reboot

To see how local reboot works in Chicago and Wirgl8viL, you've got to try the
three-finger salute. With a couple of applicatiomsning in the system, press CTRL-
ALT-DEL simultaneously.

Under Windows 3.1, the system may identify the ently active application as the
application that has the focus of the local relveqtiest, or may report back that there
is no application in a hung or inactive state.

Under Chicago, the user will be presented witlstaof active applications, and is
given the option of terminating any currently rumiasks. Applications that are no
longer responding to the system are identifiedeasgr*hung” in the local reboot
dialog box.






Improved Support for Running MS-DOS-based
Applications

Support for MS-DOS—-based applications, device dsivend terminate-and-stay-
resident programs (TSRs) does not go away in Chicégfact, Chicago offers better
compatibility for running MS-DOS-based applicatidhan Windows 3.1 does,
including applications that are hardware-intensseesh as games.

As with Windows 3.1, Chicago provides the ability & user to launch an MS-DOS
command prompt as an MS-DOS virtual machine (VNMhe functionality supported
in an MS-DOS VM, is the same functionality thatisilable under the latest version
of MS-DOS, allowing users to run the same intricgimmands and utilities.

Chicago delivers great support for running MS-DO&s€al applications, allowing
even applications that would not run under Wind@visto run properly. This allows
MS-DOS—-based applications to coexist peacefulli wie rest of the Chicago
environment.

Summary of Improvements over Windows 3.1

Improvements made in the system provide the foligvienefits for running MS-
DOS-based applications in the Chicago environment:

e Zero conventional memory footprint for protecteddma@omponents

* Improved compatibility for running MS-DOS-based bqgtions

* Improved robustness for MS-DOS—-based applications

e Better support for running MS-DOS—based gamesuydtiafy in a window

e Support for running existing MS-DOS-based applaraiwithout exiting Chicago
or running MS-DOS externally

e Consolidated attributes for customizing propertiEsS-DOS—based applications

e Toolbar availability when running an MS-DOS-baspdlization in a window
providing quick access to features and functiopatitmanipulate the window
environment

* User-scaleable MS-DOS window through the use oéType fonts

« Ability to gracefully end MS-DOS—-based applicatimithout exiting the
application

« Ability to specify local VM environment settings anper-application basis
through the use of a separate batch file



e Support for new MS-DOS commands providing tighteegration between the
MS-DOS command line and the Windows environment

Zero Conventional Footprint Components

Chicago helps to provide the maximum amount of eatienal memory available for
running existing MS-DOS-based applications. Sons®eDDS-based applications do
not run under Windows 3.1 because by the time MSBltased device drivers, MS-

DOS-based TSRs, MS-DOS-based networking comporamsd)Vindows 3.1 were
loaded, there was not enough conventional memaijadole. Chicago provides 32-
bit protected-mode components that replace mattysof 6-bit real-mode
counterparts, providing the same functionality whihproving overall system
performance and using no conventional memory.

32-Bit virtual device drivers are provided to reqdahe 16-bit real-mode counterparts

for such functions as:

Conventional

Description File(s) Memory Saved
Microsoft Network client software NET.EXE (full) 95K
PROTMAN 3K
NETBEUI 35K
EXP16.DOS (MAC) 8K
Novell NetWare client software LSL 5K
EXP160DI (MLID) 9K
IPXODI.COM 16K
NETBIOS.EXE 30K
NETX.EXE 48K
VLM.EXE 47K
MS-DOS extended file sharingand SHARE.EXE 17K
locking support
Adaptec SCSI driver ASPI4DOS.SYS 5K
Adaptec CD-ROM driver ASPICD.SYS 11K
Microsoft CD-ROM Extensions MSCDEX.EXE 39K
SmartDrive disk caching software SMARTDRV.EXE 28K
Microsoft Mouse driver MOUSE.COM 17K

The resulting memory savings for using 32-bit pct#d-mode components can be
quite dramatic. For example, suppose a PC wasgtoatl with the NetWare 8.
client software, using a SCSI CD-ROM drive, andwiite MS-DOS support files
SMARTDrive and Mouse. The resulting conventionahmory savings that Chicago
would offer this configuration would bmver225 KB!
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Improved Compatibility

There are a number of reasons why some MS-DOS—lzggidations do not run
properly under Windows 3.1. For example, some M3Sapplications required lots
of available free conventional memory, and thusldiwtirun in a DOS VM due to
large real-mode components, such as network droredgvice drivers. Other MS-
DOS-based applications would not run under Wind®idecause they required
direct access to the computer hardware and caedliaith Windows internals or other
device drivers.

The goal of Chicago to support running MS-DOS—baggalications is to be able to
run existing “clean” MS-DOS-based applications tia&t under Windows 3.1, as well
as to support running the “bad” MS-DOS-based apfitios that tried to take over the
hardware or required machine resources unavailatder Windows 3.1.

Many MS-DOS-based games take advantage of the psarthat they are the only
application running in the system, and access adpulate the underlying hardware
directly, thus preventing them from being run iM&-DOS VM under Windows 3.1.
Games are the most notorious class of MS-DOS—tasgitations that don't get

along well with Windows 3.1. Some of these appiares write to video memory
directly, manipulate the hardware support resousoce as clock timers, and take over
hardware resources such as sound cards.

A number of things have been done to provide bstipport for running MS-DOS—
based applications that interact with the hardwiaayding better virtualization of
computer resources such as timers and sound dayig®rt. In addition, the use of
32-bit protected-mode device drivers benefits MSS38ased applications by
providing them with more free conventional memdrgrt was available under
Windows 3.1, allowing a class of memory-intensipelacations to run properly.

Different MS-DOS—based applications require vanjaugls of support from both the
computer hardware and from the operating systeon.ekample, there are some MS-
DOS-based games that require close to 100% use &RU to perform properly, and
there are other MS-DOS—-based applications thatfyjoderrupt addresses and other
low-level hardware settings. Chicago provides ssvdifferent levels of support for
running MS-DOS—-based applications. These levetsipport take into account that
different applications interact with the hardwaralifferent ways—some behave well,
whereas others expect exclusive access to the f#€hswnd hardware. By default,
MS-DOS-based applications are preemptively mukédswvith other tasks running on
the system and can run either full-screen or innalew. (CPU-intensive MS-DOS—
based applications may not run well in a windowderformance reasons, but can be
run in full-screen mode to get the best responss.)e

Single MS-DOS Application Mode

To provide support for the most intrusive set of-BISS—based applications that only
work under MS-DOS and require 100% access to thiesycomponents and system



resources, Chicago provides a mechanism that isghiwalent of running an MS-
DOS-based application from real-mode MS-DOS—thisharism is called Single
MS-DOS application mode. While fewer MS-DOS-baapglications will need to
run in this mode due to improved compatibility saggprovided by Chicago, this
mode provides an “escape hatch” mechanism for ngnapplications that only run
under MS-DOS.

To run an MS-DOS-based application in this moderauset the Single MS-DOS
Application Mode property from the Program tab ba MS-DOS property sheet for
the application. In this mode, Chicago removedfifsem memory (except for a small
stub), and provides the MS-DOS-based applicatitim farll access to all the resources
in the computer. Before a user runs an MS-DOSeébapplication in this mode,
Chicago prompts the user as to whether runningteai be ended. Upon user’s
approval, Chicago ends all running tasks, loacakm®de copy of MS-DOS, and
launch the specified application. This procedikésexiting Windows 3.1, then
running the specified MS-DOS-based application uMie-DOS. Once the user exits
the MS-DOS-based application, Chicago restartgetutns the user to the Chicago
shell.

Improved Support for Graphic-intensive MS-DOS—
based Applications

Chicago improves the support for running MS-DOSeHdaapplications in the
Windows environment by providing better supportriamning graphic-based
applications in a window, rather than requiring épplication to be run in full-screen
mode as with Windows 3.1. MS-DOS-based applicatthat use VGA graphic video
modes can now be run in an MS-DOS window, wheredeuwindows 3.1 the user
was prevented from doing this. While Chicago ipliaved over Windows 3.1, the
user may choose to run graphic-intensive MS-DOSzdbagpplications in full-screen
mode for the best level of performance.

Improved Memory Protection

To support a higher level of memory protectionriamning MS-DOS—-based
applications, Chicago includes a “global memoryt@ection” attribute on the Program
property sheet tab that allows the MS-DOS systeya &y be protected from errant
MS-DOS-based applications. When the global memuostection attribute is set, the
MS-DOS system area sections are read-protectdthsapplications can't write into
this memory area and corrupt MS-DOS support andIMS—based device drivers.
In addition to the system area protection, enhapeedmeter validation is performed
for file I/O requests issued through the MS-DOS IAlh function, providing a higher
degree of safety.

This option is not enabled by default for all MS-B&based applications due to the
additional overhead associated with providing impcbparameter and memory
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address checking. Users would set this flag if #me constantly encountering
difficulty running a specific MS-DOS-based applioat

Better Defaults for Running MS-DOS-based
Applications

By default, Windows 3.1 runs MS-DOS—-based applicatifull-screen and disabled
the ability for the MS-DOS—-based application to muthe background. To change
this default behavior, it was necessary for usersse the PIFEDIT application and
modify or create a program information file (.PfBj) the given MS-DOS—-based
application.

Chicago defaults to running MS-DOS—-based applioatio a window, and enables the
background execution setting, allowing the appiicato continue to run when it is not
the active application. The change in this defaahavior provides better integration
between running MS-DOS—-based applications and Wisdbased applications
without requiring the user to change or customieestate of the system.

Consolidated Customization of MS-DOS—-based
Application Properties

Each MS-DOS-based application has different chariatics and mechanisms for
using machine resources such as memory, videdkeyimbard access. Chicago (and
Windows 3.1) understand how to run Windows—basediegiions as requests for
system services is handled through the use of tineldws API. However, MS-DOS—
based applications only included minimal informatabout their requirements in the
format of the .EXE header associated with eachiegtin. To provide additional
information to the Windows environment about thguieements for running MS-
DOS-based applications, a program information(fiF) is used to specify the
configuration settings used to run MS-DOS-basedicgijns in the Windows
environment.

Under Windows 3.1, the PIF Editor application wasdito create or change
properties associated with running MS-DOS—baseticgpions. Problems associated
with the PIF Editor or PIF creation process incllidiéficulty in accessing the PIF
editor or PIF settings, the disassociation of Ritpprties from the MS-DOS—based
application for new users, the lack of a singleatam for storing PIF files beyond
placing them all in the WINDOWS directory, and kisan-intelligent defaults for
running MS-DOS—based applications.
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Figure 36. PIF Editor in Windows 3.1

Chicago enhances the ability to define propertesudnning MS-DOS-based
applications by consolidating PIF files into a $ebpcation (the PIF directory where
Chicago is installed), providing easy access t@g@rty information for an application
(using the secondary mouse button to simply cliekiton or application window),
and simplifying the user interface to provide hetteyanization of property settings
(through the use of a tabbed property sheet diadogy. Through the use of property
sheets, Chicago provides greater flexibility andtoa for running MS-DOS-based
applications.

General Tasking | Video | Memary
Title: |COMMAND
LCommad line: |E:\WINDDWS\EDMMAND\EDMM

Wwiorking directony: |

Shortcut key: |None

™ Single M5-D05 application mode
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[+ Bun ‘Windows programs from M5-DI0S prompt

lcon Fun——
Change jcon... | % Normal
% < Minimized

< Magimized

oK | Cancel | Lol Nowl

Figure 37. Property Sheet for Configuring an MS-DG—-Based Application
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Toolbar in MS-DOS Window

In addition to providing compatibility enhancemeim<hicago to support running
MS-DOS—based applications better than under Wind®ysChicago makes it even
easier to use MS-DOS-based applications in the BWsdnvironment than Windows
3.1. Many Windows—based applications implemeiiodbiar to provide quick access
to common features and functionality of a prod@tticago extends this simplicity and
power feature to making it easy to access funclityressociated with an MS-DOS—
based application.

Figure 38. Toolbar in Windowed MS-DOS Box

Optionally, a user can enable the display of ataoin the window of a running MS-
DOS-based application to provide the user withlqgairess to the following
functionality:

* Simpler access to cut, copy, and paste operat@riategrating text-based or
graphics-based MS-DOS—-based applications with Wiisdbased applications

« Easy access to switching from windowed to full-screnode

e Quick access to property sheet information assediaith the MS-DOS—-based
application

* Access to MS-DOS VM tasking properties such asusket or foreground
processing attributes

» Easier access to font options for use in displayémgjin a windowed MS-DOS
VM

User-Scalable MS-DOS Window

Chicago supports the use of a TrueType font inrelaived MS-DOS VM, supporting
the ability for a user to scale the MS-DOS windovahy size. When the font size is
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set to “Auto,” the MS-DOS window is sized automalig to display the entire window
within the user-specified area. The figure beltrvgs the MS-DOS command prompt
window being changed to a smaller size.

Figure 39. With TrueType Font Support, Users Can Sale an MS-DOS Window

Ending MS-DOS-based Applications Graceful

Chicago provides support for gracefully closingB-DOS VM through a property
sheet setting available on an application-by-apfiic basis. When enabled, the user
can close an MS-DOS-based application just as @dVis—based application is
closed—nby clicking the close window button. If Giio senses that the MS-DOS VM
window contains a running MS-DOS—-based applicat@iricago prompts the user for
confirmation to end the given application.

B COMMAMND - EDIT =101 %]

This M5-DOS application iz still mnning. Choose OF to quit the
application, or choose Cancel bo continue running the
application.

Figure 40. Warning Dialog Box Displayed When an MS-DS—based
Application is Active

In addition to simply ending an MS-DOS-based apyilin, robustness improvements
made to the Chicago system ensure that system gfesncompleted properly and all
allocated resources are freed. This results inomgomsed by the MS-DOS-based
applications is deallocated properly and availdbteise by other applications.
(Windows 3.1 didn't properly free DPMI memory, fexample.)
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Local Virtual Machine Environment Settings

When Windows 3.1 starts up, it uses the MS-DOSrenment as specified before
Windows is started as the default state for eacHINIS VM that is created. Any
TSRs or other memory resident software that isddduakfore starting Windows is
replicated across all MS-DOS VMs, whether the VMd®it or not. Windows 3.1 did
not provide a mechanism to allow a user to runtehbfile that set the VM
environment, before starting a given MS-DOS—baggiieation. Actually, a batch
file could be run by the user under Windows 3.1,dnce the batch file finished
processing the command statements, the MS-DOS Vé/clesed.

Under Chicago, a batch file can be optionally sfestifor a given MS-DOS-based
application allowing customization of the VM onazal basis before running the MS-
DOS-based application. This allows MS-DOS envirentwariables to be set or
customized for individual MS-DOS-based applicatj@arl for TSRs to be loaded in
the local VM only. This is like having a separaldTOEXEC.BAT for different MS-
DOS-based applications. The batch file is spetifie the Environment tab of the
property sheet for the MS-DOS—based application.

s Properties for CO
Frogram | Taszking | Video | Memory | Keyboard |
Mouse | Fant | “indaw Ervvionment

[V Display exit instructions

Local environment size: |1 024

Start-up batch filenarne: |5ETMYE MY BAT

Browse... |

Program information file:  C:vw/INDOWSAPIFACOMMAND. PIF

114 | Cancel | Lol Nowl

Figure 41. Property Sheet Tab for Specifying Envionment Attributes

Support for UNC Pathnames to Access Network
Resources

Chicago makes it even easier to access networkimeesofrom the MS-DOS command
prompt by supporting the use of universal namingveations (UNC). UNC names
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New

provide a standard naming scheme to reference riesgovers, and shared directories
and use the following syntax:s&rvernamesharenamppathnamég

The Chicago shell allows users to browse and cdnineeetwork servers without
mapping a drive letter to the network resourceic&jo supports the same
functionality at an MS-DOS command prompt and adidiae user to:

* View the contents of shared directories on netveaters from both Microsoft
Network servers and Novell NetWare servers:
dir \\servernamesharenamppathnamg

e Copy files from the contents of shared directodesetwork servers from both
Microsoft Network servers and Novell NetWare sesver
copy \'servernamesharenamathnamiile destination

¢ Run applications from shared directories on netvaeners for both Microsoft
Network servers and Novell NetWare servers:
\\servernameharenamgathnam#ilename

MS-DOS Prompt Commands

The MS-DOS command processor and utilities have lkaebanced to provide better
integration between MS-DOS functionality and thentMiws environment.
Commands that manipulate files have been exteralsdpport long file names, and
some new commands have been added to Chicagodimgwccess to new
capabilities supported by the system.

Starting MS-DOS and Windows—based Applications

For example, thetart command allows a user to start a Windows—basedxDI@S—
based application from the command prompt in ondefollowing ways:

start <application name> | <document name>

e Start an application by specifying the name of eudieent to open, and Chicago
will launch the application associated with theggivfile type. For example, a user
can type Start myfile.xIs” and the application associated with the file
specification will start, if there is a valid asgd®on.

e Start an MS-DOS-based application in a differentMM3S VM instead of the
current one.

e Start a Windows—based application from an MS-DO@mand prompt. When
the user just types the name of a Windows—baselitappn it is essentially the
same as typingstart <applicatior,”.
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Support for Long File Names

Many MS-DOS intrinsic commands and utilities haeet extended to support the use
of long file names. Basic examples of supportdog file names includes the
following commands. Many other commands have bésn extended.

e Thedir command has been extended to show long file namtle directory
structure, along with the corresponding 8.3 fileramlso, thedir command now
supports a “verbose” mode to display additional dietails by typingdir /v”.

e Thecopy command has been extended to allow copying orfitmgames
to/from short or long file names. For examplejrgp

“copy myfile.txt " this is my file" ” will create a new file with a long file name.

Try It!

To see how Chicago improves support for running M3S—based applications over
Windows 3.1, you've got to try it!
Improved Support for Running MS-DOS-based Applicati  ons

e Try an MS-DOS-based application that is known toraoo under Windows 3.1
and run it under Chicago. Does it work? (If meport it as a bug)

e Take an MS-DOS—based application that is knowmtounder Windows 3.1, but
doesn’t run in a window, and run it under Chicaga iwindow. Does it work?
(If not, report it as a bug)

More Free Conventional Memory

Install Chicago on a PC with a configuration simtla one now running Windows 3.1
with MS-DOS-based device drivers and TSRs loadext.example, use PCs with
SCSI drivers, network drivers, or system supptesfsuch as SMARTDRYV,
MSCDEX, or SHARE.

e Type the fmem /¢’ command under Windows 3.1 and under Chicagdhdee a
memory savings under Chicago for the same configura

MS-DOS—-based Application Property Sheets
To see a property sheet for an MS-DOS—-based afiplicary the following:

« Use the secondary mouse button to simply clickdbe for an MS-DOS—-based
application, and select the Properties... item.

* Use the secondary mouse button to simply clickitteebar of an active
MS-DOS-based application, and select the Propertitesn.
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Scalable MS-DOS Window

To demonstrate the ability to scale an MS-DOS wimdapen an MS-DOS VM
window and set the font size to “Auto” from the FEtaib on the property sheet.

Click the mouse in the scale region of the lowghticorner of the window and change
the size—this functionality is more noticeable wipenformed at higher resolutions.

Launching Applications from the MS-DOS Command Prom pt

To demonstrate the ability for launching applicatiainder Chicago from the MS-
DOS command prompt, try tretart command in a variety of scenarios. From an MS-
DOS command prompt, try these operations:

* Type “start /?” to see the options available.
e Type ‘“start edit” to start the MS-DOS Edit application in anothevlVV

Type “start /m clock” to start the Clock Windows-based application iimimized
form.



Plug and Play

Configuring PC hardware and operating systems Basrhe a significant problem in
the PC industry, resulting in customer dissatigfscand increased support costs—all
of which impacts the industry affecting PC marketvgh. A broad-based group of
PC industry members is tackling this industry-witeblem with the development of
an open and extensible framework architecture ¢&leg and Play. The Plug and
Play specifications describe hardware and softehamges to the PC and its
peripherals that free the PC user from manuallfigoring hardware resources.

Chicago is the operating system that ties PlugRdag components together.
Operating system services are implemented in Chitagnake PCs even easier to use
by providing:

« Help in device detection for installing and configg devices

« Event notification for informing other system comgats and applications of
dynamic changes to the system state

» Tight integration among device drivers, system congmts, and the user interface
to make the operating system easier to use, caefigmnd manage.

Plug and Play in Chicago not only offers functidgtyalo make it even easier to use a
Plug and Play PC, but provides benefits to coniiguand managing legacy PC
hardware.

The Problem With PCs Today

For a user who is not a trained technician, insg@lbr configuring a device on a PC
can be a daunting task. Most users have neitedirtte nor the inclination to learn
about such arcane subjects as interrupt reque®) (iRes, direct memory access
(DMA) channels, small computer system interface§5®@rmination, or monitor
timings. However, if users want to add devicethtr PCs or take advantage of the
features of a new device, they often must addressetsubjects, because most existing
PC systems offer no alternative. Potential PCausear about problems that current
users encounter in these areas, which reinforéewiesvpoint that PCs are complex,
intimidating, and difficult to use.

Although the availability of add-on devices is alvantage of the PC, the fact that the
typical PC contains devices made by numerous varéads to compound the
hardware and software configuration problem. Téeltare, operating system, and
applications don't know about other PC componeants, the hardware can't tell when
conflicts exist between different devices tryingstare the same system resource.

The main problems associated with today’s PC harelaad operating systems can be
summarized by the following three points:

e Adding devices to a PC can be a painful process.
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A lack of coordination between hardware and soféwamponents leads to
device conflicts when vying for valuable systenorgses such as IRQs, DMA
addresses, and 1/O addresses.

There is also no easy access to information albheutdnfiguration of a PC,
leading to confusion and an increased burden oerbeuser and technical
support resources to solve conflicts and otheragesirors.

¢ Software has no idea what'’s in the system.

Today's operating systems only support rudimentaeghanisms for allowing
applications to query the configuration of a PQuislinformation usually covers
just basic properties of the PC including the tgp€PU it has, the amount of
memory configured, and possibly information abcagédevices such as
communication ports. However, beyond basic praggrthere are no consistent
mechanisms to query detailed information about eoted peripherals, or support
for receiving system notification that may be agsed with dynamic
configuration of system resources (such as thetiaddir removal of a device on-
the-fly).

« Evolution of the PC platform is stalled due to comptibility problems.

Many different bus standards exist that are usdda today. These include ISA,
EISA, Micro Channel, PCMCIA, serial ports, paral@rts, and ECP. Creating a
new bus standard or device architecture, while taaiimg compatibility with the
existing architectures is a difficult task. PlugidPlay provides a framework on
which to design and implement new PC architectyresyiding a common and
consistent way for devices to interact and coenisihg a bus-independent design.

Mobile Computers Demand Much Higher Flexibility

The bigger problem that the current PC architectm@unters is trying to support the
higher flexibility requirements for mobile computerMobile computers are used in a
number of environments by on-the-road users, aadetthnology aimed at mobile
computing professionals is growing by leaps andhbdeu The configuration scenario
shared by mobile computer users is different frbat bf desktop computer users. The
mobile environment is much more dynamic and demaigteer flexibility from the
computing platform:

« Mobile users need flexible configuration support whther in the office and on
the road.

Users plug their mobile PCs into a docking statidile used within the office,
and run them in an undocked state while on the.rd#Hile connected to a
docking station, a mobile PC may have network cotivity for accessing shared
corporate resources, however once it is undockedecessary to reconfigure the
PC, perhaps support network connectivity througie&up process rather than a
local, physical connection.
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«  Support for hot-docking or hot-plugging of devicemeeds special operating
system support and applications aware of changinghgironment.

The advent and popularity of PCMCIA also poses sditeenmas for the
operating system and application programs. A ngsing is how best to provide
support for dynamic configuration when a devicaddsled or removed from the
system. For example, what should the operatingsysr application do in
response to the addition of a PCMCIA card that joles access to SCSI devices,
provides additional hard disk storage, or adds mmodennectivity to the PC?
Any of these hardware changes may affect the wliwae behaves on the
system. Therefore, it is necessary for the opggatystem to support a
mechanism for notification to inform the applicaisothat their system
configuration state may change and that they \eiichto take appropriate action.
For example, suppose someone uses a word proceggiligation to open a
document on a PCMCIA hard disk drive, then decliesr she want to remove
that hard disk. To gracefully handle this situatithe word processing
application (which, of course, is Plug-and-Play eey@aves and closes the
document before the hard disk is removed.

The Plug and Play Solution

Through automatic installation of drivers and seasiconfiguration, the Plug and
Play architecture will turn the PC into more of‘appliance” rather than a complex,
difficult to configure piece of hardware as it@glay. A key benefit of Plug and Play
is that it will help to create and support a dymapiatform by recognizing and
enabling the transformation of the PC platform tonae mobile and dynamic
environment.

The Plug and Play architecture is an open, flexinhel cost-effective framework for
designing Plug and Play products. Plug and Playjeiatly developed by a group of
leading vendors who obtained reviews for their giegiroposals from hundreds of
companies in the industry. Plug and Play provalésmework that works on many
types of bus architectures—ISA, EISA, Micro ChdnREMCIA, VESA local bus
(VL-bus), Peripheral Component Interconnect loced (PCl), and so on—and I/O
port connections, and can be extended to futurgmes

Here are three major benefits of the Plug and &lekitecture:

e Support costs are reduced for end-users, MIS suppborganizations, and
industry hardware and software vendors.

Reducing the complexities of installing and configg devices and peripherals
will have a material benefit for both users, andS\Mkganizations.

As many as half of all support calls currently iiged by operating system and
device manufacturers are related to installatiah@mfiguration of devices. For
businesses, reducing the high cost of supportingiR€eases the use of PCs in
the workplace and focuses information systems paedmon using computer
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technology to solve business problems. Both PhubRlay PCsndlegacy PCs
store hardware and software configuration in thgi®ey for centralized access,
so support benefits can be achieved on existindwere.

Plug and Play makes it easy to install and configeradd-on devices with little
or no user intervention.

Chicago stores all information about the hardwauek r@source configuration of
peripheral devices (such as IRQs, /0O addressdsn@mory addresses) in the
Registry. On Plug and Play PCs, resource allogasi@automatically arbitrated by
the system and free resources are used to configeiteardware device. On
legacy PCs, the information stored in the centealiReqgistry is used to notify the
user of a potential resource conflict when configuithe peripheral. It is used
also to perform device detection using the knovaouece information.

With a Plug and Play PC, a user can easily instatbnnect Plug and Play
devices to the system, letting the system autoadftiallocate hardware resources
with no user intervention. For example, by simplygging in a CD-ROM and
sound card, a desktop PC can be easily turnecimaltimedia playback system.
The user simply plugs in the components, turnderPC, and “plays” a video

clip.

Suppose the user wanted to install a new deviaelegacy PC system. Further,
suppose the new device requires an IRQ settingadegacy network card is
already installed on the PC. Since the networl adneady uses IRQ 5, for
example, the system tells the user that a deviakkdady using IRQ 5 and that a
different IRQ setting should be chosen. Deviceflazia are a thing of the past.

PC systems can be designed with new features.

With warm-docking capabilities, for example, a Imesisperson could remove a
portable PC from the docking station while the P&3still running, and go to a
meeting. The portable PC would automatically rdigome to accommodate the
absence of the network card and large disk driveother example of this is an
infrared (IR)-enabled subnotebook that would autiozaly recognize, install, and
configure an IR-enabled printer when the user whlkéo the printer room.

Plug and Play Support in Chicago

As set forth by the industry initiative, the PlugdaPlay specifications are designed to
be implementation-independent, and are not tieddpecific operating system. It is
up to the operating system vendor to define thellef/support the system will provide
for making the PC easier to use.

Chicago was designed and built from the ground itip Rlug and Play support in
mind, and therefore provides a very rich implemgéateof Plug and Play functionality
throughout every component of its design. Withaago, configuration of hardware
resources is greatly simplified over legacy configion techniques—it just works.
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Plug and Play in Chicago makes PCs even easiesetand supports both existing
market requirements and future PC growth to delierfollowing:

Compatibility with legacy hardware

With over 140 million MS-DOS or Windows—based PGsdithroughout the
world, providing compatibility with existing (or égacy”) hardware was a given
requirement. The benefit of compatibility with stkng hardware ensures support
for Chicago and support for new Plug and Play jherigls does not require the
purchase of completely new hardware.

Automatic installation and configuration of Plug and Play devices

This means that initial PC configuration is autamat/ith Plug and Play, users
no longer need to configure their system and mg&em-resource assignments.
These assignments (including those for IRQs, I/@RMA addresses, and
memory) are handled by the BIOS and operating systeus avoiding
configuration conflicts. Installation and configtion of add-on devices and
peripherals is also automatic.

Dynamic operating environment to support mobile computing environments

This functionality brings out the real power of fakig and Play architecture, and
sets Chicago apart from other operating systememehtations of Plug and Play
functionality. Dynamic Plug and Play propertiesGhicago include support for:

* Hot docking and undocking of mobile computers targfe the state of the
system dynamically

e Hot plugging and unplugging of Plug and Play deviog the fly

« “Dynaload drivers” where the operating system lodidgers for devices that
are present and removes drivers from memory whedékice is no longer
available

* Unified messaging for mechanism for notifying otbeerating system
components and applications about changes todle it the system
dynamically

Users of Chicago will be able to reconfigure tleeimputer on the fly and have
the changes take affect immediately, without reingathe PC.

Simplified device driver development by using a uwniersal driver model

To simplify device driver development support forlelV’s hardware device,
Chicago incorporates the use of a universal drivedel throughout various
components in the system. Windows 3.1 supportatiheersal driver model for
printer drivers, but Chicago provides this supportmore areas including
communications drivers, display adapter driversyseadrivers, and disk device
drivers. The universal driver model ensures ttaeasy for IHVs to write
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peripheral drivers, thus providing for more Plugl &iay devices available on the
market.

An open and extensible architecture to support newechnologies

The Plug and Play implementation in Chicago mudteébéble and extensible
enough to support future technologies as they een@nghe market The Plug and
Play Initiative will spur the creation of new anthovative technologies, and
Chicago will deliver this support.

Availability of configuration information for simpl ified systems management

This level of information sharing helps not onlg tolving of configuration
problems for an end-user, but also the supportalsiid manageability of PCs
within a corporate environment which may have haddror thousands of PCs.
Through the use of the Registry, configuration infation is easily available to
the system and applications, and access to themat®mn is made available to
both locally and remotely.

Additional information about the Plug and Play daifiges in Chicago is discussed in
the following sections.

Benefits of Plug and Play with Chicago

Plug and Play will be of enormous benefit to therudNo longer will the user be
required to manually set jumpers and switchesdoeet IRQs, DMA channels, or I1/10
port addresses. This will save the user’s timewilichlso save OEMs and IHVs the
expense of supporting large numbers of user secdilte related to these
configurations.

Plug and Play is designed so that adding a desittesr permanently or dynamically,
requires nothing more than taking it out of the o plugging it in. The PC
seamlessly adjusts to the new configuration.

Users need not concern themselves with the inner wkings of Plug and
Play— it just works.

The Plug and Play specifications define how théovarhardware devices,
software drivers, and operating system componaetgsact. At the level where
the user interacts with the PC, the PC simply woiRkig and Play reduces the
time users spend on technical problems and incsehe# productivity and
satisfaction with PCs.

Plug and Play also benefits users who install Pluand Play devices into older,
legacy PC systems

Components using the Plug and Play architecturalaeeto accommodate the
lack of device-reporting mechanisms in non-Plnd BRlay devices. Information
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about these devices is stored centrally in the $2ggiand devices that cannot be
reconfigured by the software receive first priositien resources are allocated.

Plug and Play makes it easier to manage and suppdPC configurations.

This is because many procedures that were oncerdanaally—such as setting
IRQ lines, figuring out what the right jumper segis are, and installing the correct
device drivers—are now performed by the Plug ang P{a system. Problems
that users used to encounter with non-Plug aag PC systems generated a
tremendous support burden. Customer frustratioi thie configuration process
reduced demand for add-on and upgrade productsbuUsinesses, the high cost
of supporting PCs inhibited increased use of PGkenworkplace and diverted
information systems personnel from focusing onaisiomputer technology to
solve business problems.






Improved Device Support

Chicago features improved support for hardwareadsvand peripherals including
disk devices, video display adapters, mice, modemd printers. In Windows 3.1
device drivers were, for the most part, monolithicl are complex for device
manufacturers to develop. Windows 3.1 simplifiehter driver development by
using a mini-driver architecture, which provideser device-independent code in a
universal driver written by Microsoft, and devicep&ndent code that communicates
directly with the printer written by the Indepentiétfardware Vendor (IHV). The
mini-driver architecture increased the stabilityttoé driver support for the printer and
decreased the amount of time needed for a prirg@ufacturer to develop driver
support for a new printer. While it is still pdslg to write monolithic drivers in
Chicago, we recommend that IHVs use the mini-drivedel because of the
advantages it provides.

Chicago Device Driver Philosophy

Chicago extends the mini-driver architecture fonfer drivers used in Windows 3.1
to the architecture for drivers of other system ponents. The driver philosophy that
Chicago uses is based upon a mini-driver/mini-fayrered model that provides the
following benefits:

e Leverages IHVs hardware knowledge

IHVs know their hardware. They understand theowsil/O mechanisms that the
hardware supports, and they know the commandsthtedtardware device will
respond to. The mini-driver model allows the IHVitnplement the device-
dependent portion of the code used to interact thi¢thardware device.

* Leverages Microsoft Windows knowledge

Microsoft developed the universal driver code, Wliithe layer of code that sits
between the API layer of device interaction (aglusgother Windows-
components) and the device-dependent code thabtottie device. The
development team that wrote the Windows comporedmse the API layer
understands the mechanisms available from the tipgisy/stem for interacting
with the code. This leverages Microsoft's knowledd the operating system,
with the IHVs knowledge of their hardware.

* Increases system stability and reliability

Since the universal driver is the mechanism throwlgich the Windows
components communicate with the device, this coraptsnreceives a high level
of scrutiny and debugging. Through extensive ugktasting, the universal driver
code is made stable and reliable. Because thenidMnger has to write the code
that would be considered device-independent (as wiey wrote monolithic
drivers), the code required for driver-dependentfions for interacting with the
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hardware device is minimized. This reduces thepierity of the code that it
necessary, and simplifies the driver developmentgss. A simplified, less-
complex driver will promise to be more stable aeliable than a traditional
monolithic driver.

¢ Increases forward compatibility

Forward compatibility is ensured by allowing thevide-independent code to
continue to evolve, and encapsulating the devigeddent code in a mini-driver.
The mini-driver model would also simplify the exsdbility of the driver an IHV
would provide if new functionality was developediie hardware device. The
IHV would not need to completely rewrite the entievice driver, they would just
add new functionality to the mini-driver (if evepaessary).

e Supports OEM/IHV innovation

The mini-driver model provides mechanisms for IH¥sdd special device
functionality support beyond what would be considieas a base set of required
functionality. The mini-driver model doesn’t reqgiian IHV to sacrifice any
flexibility to simplify the driver development press.

Chicago uses the mini-driver/mini-port layered mddecomponents throughout the
operating system, including printers, display desjanodems, communication
devices, and mice.

Better Disk Device Support

In addition to providing compatibility with exisinMS-DOS and Windows—based
disk device drivers, Chicago provides better diskick support than is available
under Windows 3.1. Chicago features a hew blddksiibsystem that provides
broader 32-bit disk device support as well as impdodisk 1/0 performance. In
addition, Chicago disk device drivers are compéttyhivith Windows NT mini-port
drivers.

Chicago also enhances the disk device supportgedvn MS-DOS and Windows 3.1
to provide improved support in the following areas:

e Support for large media using logical block addresag, including hard drives
with greater than 1024 cylinders

Extensions to the Int 13h disk controller suppoet grovided in the protected-
mode disk handler drivers to support disks withrnzdr numbers greater than
1024. (Windows 3.1 did not provide support fostim the 32-bit disk access
drivers.)
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Better support for removable media including electonic lock, unlock, and
eject commands

Chicago better supports removable media devicesbmds the system to lock or
unlock the device to prevent the media from beergaved prematurely. Chicago
also supports an eject mechanism for devices thpgiast it, so that users can use
software control to eject media from a device @gample, new floppy drives that
support software-based media ejection).

Support for IDE Drives and Controllers

Chicago provides improved support for IDE drive foagurations. The enhanced
support includes:

Support for large IDE disk drives

IDE drives are also emerging onto the market thppert a logical block
addressing (LBA) scheme that allows them to exd¢eed./2 gigabyte (528MB)
size limitation. Support for large IDE disk drivas large as 137G will be
provided by the Chicago operating system. Whiig shpport may be provided in
real-mode today, Chicago provides this supportpnctected-mode disk driver.

Support for Alternate IDE Controller

Chicago also allows the use of two IDE controliera PC, or the combination of
an IDE controller in a laptop and an alternate ilatr in a laptop docking
station (available, for example, in some Compatplajolocking station
combination products). While this support may bevjgled in real-mode today,
Chicago provides this supports in a protected-nubsledriver.

Support for IDE-based CD-ROM Drives

The majority of disk devices in personal computeday use an IDE-based hard
disk controller. Adding a CD-ROM drive typicallgquires adding an additional
controller card to provide either SCSI or a projaig interface for connecting to
the CD-ROM drive. A new crop of inexpensive CD-R@kives that connect to
IDE-compatible disk controllers are emerging oi® tmarket, and Chicago
recognizes and supports these devices.

Support for SCSI Devices and Controllers

Chicago provides great support for SCSI disk desviesomething not available in
Windows 3.1. The support in Chicago for SCSI desimcludes:

Broad support for popular SCSI controllers

Chicago includes 32-bit disk device drivers for plap SCSI controllers from
manufacturers such as Adagiec-uture Domain, Trantor, and UltraStor,
providing great support right out of the box.
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e Compatibile with Windows NT mini-port drivers

Chicago supports the use of Windows NT mini-porS8@rivers under Chicago
without modification or recompiling. Compatibilityith Windows NT-based
mini-port drivers ensures broad device supportfek devices under Chicago,
while simplifying the driver development efforts foardware manufacturers.

e ASPI/CAM compatibility for MS-DOS-based applications and drivers

Support for the Advanced SCSI Programming Inter{f&&Pl) and Common
Access Method (CAM) allowing application and drivlavelopers to submit /O
requests to SCSI devices is provided in Chicaduis Will allow existing MS-
DOS-based applications and drivers that use thd ASEAM specification to
work properly under the Chicago operating system.

e 16-Bit and 32-Bit ASPI for Windows—based clients anépplications

In addition to MS-DOS-based compatibility with ASEhicago also includes 16-
bit and 32-bit drivers to support Windows—based ASients and applications.

Support for ESDI Controllers

Chicago provides 32-bit disk driver support for E&Dntrollers in addition to
supporting IDE and SCSI disk devices.

High-Speed Floppy Disk Driver

As with its hard disk controller support, Chicadsoaprovide protected-mode support
for communicating with floppy disk controllers. i€ago provides Int 13h hard disk
controller support as 32-bit device drivers resgliin improved performance, stability,
and robustness of the system. Chicago providegyldisk controller support as a 32-
bit device driver, and offers improved performafarefile /O to floppy disk drives,
plus improved reliability of the system.

Users can now effectively format a diskette or chieg to/from a diskette while
performing other tasks.

Better Display Adapter and Monitor Support

Video display adapter and monitor support in Chiceganother area that has received
a lot of attention during the design phases of &joc

Summary of Improvements Over Windows 3.1

Chicago addresses many of the problems inheréffiridows 3.1 display drivers and
provides enhanced functionality and easier setdpcanfiguration. Benefits of the
new display driver support in Chicago includes:

¢ More stable and reliable video display adapteredsv
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« Many more video cards supported by drivers in tve b

< A mini-driver architecture that makes it easierlfd¥s to write video display
drivers

«  Support for new features including the ability tmnge video resolution on-the-
fly without needing to restart Chicago

» Consistent and unified installation and configunatof display drivers and display
properties such as colors, wallpaper patternssarekn saver

* Image Color Matching support for device-independehbr usage, which
Microsoft worked in conjunction with Kodak to offer

*  Support for new generation of hardware and devioetfonality such as Energy
Star Monitors conforming to the VESA DPMS specifica, and detection of
monitor properties such as maximum resolution setppqwith Plug and Play
monitors)

Improved Driver Stability and Reliability

By using a mini-driver architecture for video dapladapter drivers, Chicago better
supports the range of products offered by IHVs g@ndvides more stable and reliable
drivers. Chicago provides a universal driver tpprt device-independent code and
functionality normally handled by a monolithic vildisplay driver, and supports
device-dependent code in a display mini-driver e Ttini-driver uses the Chicago
graphics device independent bitmap (DIB) engineyigiing a better mechanism for
manipulating memory bitmaps (including improvedfpanance).

Because the mini-drivers are simpler than a mdrioldisplay driver, they are easier
to write and to debug. Extensive testing on abtessplex driver results in better
stability and reliability in the overall operatisgstem.

Furthermore, to ensure broad display adapter devipport in Chicago, Microsoft is
developing many of the display drivers in-houséhwiboperation of all major display
controller IHVs. The development teams at Micrbsoé also working closely with
IHVs to write additional display drivers, and atisig IHVs with optimizing their
display drivers and doing performance tuning toagme the speed at which
information is displayed by the driver. The deyfent effort will result in improved
graphic performance over Windows 3.1 and nativedMivs 3.1 display drivers.

The use of the mini-driver architecture for disptaivers in Chicago leverages the
development experience that Microsoft has for ngitiast, reliable graphics code,
with the engineering experience of IHVs, allowihgi to concentrate on delivering
high-performance hardware accelerated display adapt
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Improved Video Display Performance

In addition to more stable and reliable video dig@dapters in Chicago, display
drivers also should benefit from improved perforoenThe mini-driver architecture
for display drivers in Chicago is centered arouma 32-bit DIB engine that features
386/486 optimized code for fast, robust drawinghigh resolution and frame buffer-
based display adapters. The use of a universadrdio provide the device-
independent display adapter support, instead efitieg each IHV to redesign this
code, results in allowing base functionality todpimized and thus benefits all mini-
driver display drivers.

Support for More Video Display Adapters Than Window s 3.1

Setup in Chicago includes support for automaticdditecting the video display
adapter installed in the PC and installing the appate Chicago display driver.
While Chicago supports the use of display devideeds written for use with
Windows 3.1, Microsoft is working closely with IH\e provide Chicago-specific
display drivers that take advantage of new featanesfunctionality available in
Chicago. For example, efforts are on going tosaslsird-parties in implementing
extensions to support plug and play detection herfiy resolution changes, and re-
architecting display drivers to leverage the mirner model. Microsoft is also
developing display drivers for the top display adapand chipsets available in the
industry.

The display drivers listed in the Display sectidrthe Select Device dialog box will
provide a list of display adapters recognized eBleta-1 release. This list will most
likely change and grow between now and Chicagaal foroduct release. We will
continue to add support for more existing displdgaers as well as new adapters that
are still emerging onto the market. For displayehs not shipped in the box, the
Windows Driver Library (WDL) will provide the digtrution mechanism to support
additional third-party drivers.
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s Select Device

Click the Diszplay that matches your hardware. and then
click OK. If you have an installation digkette for thig

device, press the 'Have Disk_.." button.

Models:
Compaq Advanced YGA [AYGA] ’ﬁ

Compaq QVision

Dak Technology

53 Inc. B01/928/964

53 Inc. 9117924

Standard Graphics Adapter [YGA]
Super YGA

[ T eid (ATH -

< Show Compatible Devices

4 Have Disk__. |
oK I LCancel |

Figure 42. Select Device Dialog Box for Supportedisplay Adapters

Robustness Improvements

The video drivers provided with Chicago are strimgjetested to ensure greater
reliability and stability than drivers for Windowgs1.

In addition to a better quality of video driverii€ago includes mechanisms to ensure
that bad or incompatible video drivers cannot pnéwser from accessing the system.
If a video driver fails to load or initialize wheZhicago is started, Chicago defaults to
the generic VGA video driver. This ensures thaser can get into Chicago to fix the
system, given that driver configuration is handleugh a graphical interface. Under
Windows 3.1, a bad video driver would commonly tesureturning the user back to
an MS-DOS command prompt with no explanation ativeifailure.

New Control Panel Enhancements and Customization
Properties

Chicago consolidates display properties into a comiisplay area in Control Panel,
allowing easy customization the colors, wallpagergen saver, and display adapter
settings from a single user interface. Accessdplaly properties is as easy as
selecting Control Panel from the Settings optiamfithe Start button (or by using the
secondary mouse button to click the desktop), toktjupresent the display property
sheet to the user.
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Figure 43. Properties for Display Dialog Box
Through the new consolidated display propertiestsisow have the ability to:

¢ Change video resolution on-the-fly when using digmirivers and display
adapters that support this functionality.

« Change color schemes or window properties for digpy text in title bars or
menus such as font face to use, styles of fontseédancluding bold or italic, and
sizes of fonts to use, providing more flexibilitycalevels of customization than
Windows 3.1.

e See the appearance of display changes modeledesndeefore the changes are
applied. This capability has been referred to &sWWou Sed@eforeYou Get It
(WYSBYGI).

The work done for consolidated display propertiea further example of how
Chicago is making it easier for users to use amstbouize their environment.
Image Color Matching Support

Chicago provides image color matching (ICM) supportmapping colors displayed
on-screen and colors generated on output devigetade consistent output. See the
discussion of ICM support in the Printing sectidrthis guide.

Energy Star Monitor Support

Energy Star is an Environmental Protection AgeiA)-inspired effort to develop
computer hardware and peripherals that conservepahile in idle states. This ides
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is similar to the standby-mode commonly implementeldptop computers to save
power.

In a PC system, the video display monitor is tylbyoane of the power-hungry
components. Manufacturers of newer display mositave incorporated energy-
saving features into their monitors based on th&XPisplay Power Management
Signaling (DPMS) specification. Through signatsnfra video display adapter, it is
possible under software control to be able to ptaeenonitor in a standby mode, or
even turn it off completely, thus reducing the powe&ses when inactive.

User today typically use a screen savers to prdwamm-in of a monitor image.
Chicago extends this mechanism to provide a tinteydeetting allowing the user to
put the display monitor in a low-power standby maaewell as a delay setting to turn
the monitor off completely. Figure 44 below shdhs delay settings that a user may
specify to enable this capability.

s Properties for Display

Background  Screen Saver |Appealance| Settingsl

Show: [Flying 'Windows
W ait: |1 3: minutes

Energy 5 aving Features of Monitar:

Seftings... | Bresview

¥ Low-Power Standby: |5 HZ minutes
¥ Shut Off Power: |1D 3: minutes

1] 4 | Cancel | QppIyNowl

Figure 44. Screen Saver Settings for Energy Savindonitor Features

For example, a user may want to set options tdalisp specific screen saver after 5
minutes of inactivity, to set the PC to standbgiafbe screen saver has displayed for
10 minutes, and turn off the monitor after 15 masubf standby.

To take advantage of the Energy Star power-condamptechanisms, it is necessary

to have both a display adapter and a monitor tleststhe Energy Star specifications.
It is also necessary for the video display drivestipport the extensions necessary to

control the monitor device. Several manufactuaeespresently shipping monitors that
are designed to support the Energy Star goals.
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Better Mouse and Pointing Device Support

As with other device drivers, Chicago’s mini-drivachitecture simplifies mouse
driver development and improves virtualization ipratected-mode mouse driver to
better support MS-DOS—based applications in thedddivs environment.

Summary of Improvements over Windows 3.1

Mouse support in Chicago results in the followingprovements over Windows 3.1:
e Provides smooth, reliable input support throughu$e of protected-mode drivers

e Supports more devices by making it easier for |k/@rite drivers, and supports
a mini-driver architecture model

* Makes mouse and pointing devices easy to instdliuse by supporting Plug and
Play

« Implements mouse driver functionality in a singtevélr, and eliminates the need
to use MS-DOS—-based mouse drivers (increasing noéss and saving
conventional memory)

Improved Windows Mouse Driver

Windows 3.1 provided support for using the systeouse in an MS-DOS—based
application if the application was run within a eow. However, support for using a
mouse in full-screen mode required an MS-DOS-basmdse driver TSR to be
loaded prior to starting Windows.

Chicago provides mouse support as a protected-ivrDeand eliminates the need to
load an MS-DOS—-based mouse driver. Better vizatibn of mouse interrupt
services, which allow protected-mode Windows—basedse driver to provide mouse
support for Windows—based applications, MS-DOS-thagplications running in a
window, and MS-DOS—based applications running in full-screetder The
improvements in this area result in a zero coneealimemory footprint for mouse
support in the Chicago environment.

In addition to better mouse services, Chicago imgsdhe device support to allow the
use of serial ports COM1 through COM4 on whichdarect a mouse or other
pointing device.

Mouse Control Panel Enhancements

Chicago consolidates mouse configuration and cugadion support into a single
Control Panel icon. Windows 3.1 provided rudimentupport for configuring a
mouse as part of the Mouse option in Control Pared, provided more flexible mouse
settings in a separate driver-specific applet.
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Control over mouse customization options is sugebith Control Panel, and uses a
tabbed dialog for providing easy access to thedfit possible settings. Mouse
settings accessible through the new interface dedwsetting the behavior of the mouse
buttons, and the behavior of the mouse pointer.

ies for Mouse

Fointer | Device |

Button Selection

< Right-handed < Left-handed

Select/Drag Object Menu
Frirnary Button + Secondary
Button

Double-click Speed

Test box:

’% Slow — J— Fast

114 | Cancel | AppIyNowl

Figure 45. Properties for Mouse Dialog Box

Try It!

To see how the improved device support presenhioggo will result in broader
support for a broader base of hardware and pedj#)grou’ve got to try it!
Mouze

Floppy Disk and Multitasking Performance

To see the improvements made in the floppy diskedritry to perform some common
tasks under Chicago while you are formatting agipgdisk or copying files to a
diskette. For example, try navigating throughghell or launching another
application. Perform the same tasks under Windd&go compare the different
multitasking behavior.

Single Mouse Driver

To see the improvements made in mouse driver stippoeduce the conventional
memory used as facilitated by a single system mdtiger, remove the real-mode
mouse driver from your CONFIG.SYS or AUTOEXEC.BAmMd(after restarting your
PC), run an MS-DOS-based application that supplegtsise of a mouse. Use an
application such as Edit and try the MS-DOS—baggdi@tion both in a window and
full-screen. Note that the mouse is availableathbmodes, and use theem /c
command at the MS-DOS prompt to verify that the seodriver is not loaded into real
mode.






Networking

Windows desktops are being connected to corpokgteonks at a steadily increasing
rate, along with it are growing demands for betietwork integration, improved
network and system management capabilities, andrirettwork performance and
reliability as more business critical functionsyreh the PC network. As a
consequence of these demands, companies are fédbddareased costs to run PC
networks and are investing in tools and staff tetnlee challenge of day to day
management of their growing corporate PC netwofKsicago is the version of
Windows constructed to address the needs of thgocate network administrators
with a well-integrated, high-performance, manage&a-bit network architecture.

Chicago is also designed to address the needs &Yihdows user, making access to
and control of the network consistent, and easieise through many enhancements in
the Windows user interface making network browsingd printing much easier to use.
In addition, Chicago is designed to address useltslity needs both roving on the
corporate network, as well as enabling remote admethe network from portable

PCs.

Given the size of customer’s current investmentsoith Windows and their PC
network infrastructure, one overriding goal for €go networking is compatibility.
Compatibility starts by ensuring continued supportexisting real-mode networking
support, as well as making Chicago’s new 32-bitgmted-mode components very
compatible with the 16-bit MS-DOS applications aledice drivers and the 16-bit
Windows applications and DLLs that customers udayo

This section of th&®eviewer’'s Guidavill introduce you to the 32-bit, protected-mode
networking architecture built into Chicago and wsilow you how it provides well
integrated network support, manageability, impropedormance, user-level network
security and remote access to the network. Theagbinetworking discussion is
structured as follows:

» Easier Networking with Chicaga Summarizes the key features and concepts in
Chicago that make networking much easier to implteraad use.

« Chicago Network Architecture. Details of the internals of Chicago’s new 32-bit
protected-mode networking infrastructure.

* Managing Chicago Systems Outlines the support built into Chicago to eeabl
both System Management and Network Management.

Summary of Improvements over Windows 3.1 and
Windows for Workgroups 3.11:

The primary improvements in networking for Chicage:
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* Arobust, open, high-performance 32-bit networkhédecture—32-bit network
client software, 32-bit file and printer sharindte@re, 32-bit network protocols,
and 32-bit network card drivers

e Support for using multiple redirectors, multiplefcols and network card device
drivers simultaneously to facilitate integrating tthesktop into a heterogeneous
network environment

e Support for industry standard connectivity and esyst management solutions
including TCP/IP, IPX, SNMP, and DMI

e Great integration with Novell NetWare including higerformance, 32-bit
protect-mode NetWare-compatible client softwarecfomnecting to NetWare 3.x
and 4.x servers, and peer sharing for Netware emvients

¢ Great integration with Windows NT Advanced Sergestipport a powerful
client/server solution

¢ Built-in support for systems management, includhmg ability to remotely
administer, monitor, and view the configuratiorP&s over the network

* Improved remote network access support providingpte access to Microsoft
Networking servers, Novell NetWare servers, and XJsirvers. Support for
remote protocols such as PPP and SLIP is provided.

« Improved network printing, making it easier for is® connect and configure
printers in network environments.

Easier networking with Chicago

This section summarizes the key features and cosaehicago that make
networking much easier to implement and use.

Chicago Provides great Novell NetWare Integration

Chicago has built-in support for two networks—Miatisand Novell NetWare
networks. (Built-in support for Novell NetWarerisw for Chicago.) Installation of
support for one or both networks is as simple el&cking the Chicago Setup program
or the Network Setup icon in Control Panel. Bdth YWindows Network and the
Microsoft Client for NetWare are implemented ashhggrformance, high-reliability
32-bit protected-mode components.

Microsoft Client for NetWare

The Microsoft Client for NetWare for Chicago proeglinteroperability for NetWare
3.xand 4x servers. Chicago systems can use all NetWarerssevwices, browsing
NetWare servers, connecting to servers, queue jphsteither using the Chicago
network user interface, or using Novell's NetWaoenenand line utilities. In fact
Chicago’s Microsoft Client for NetWare will evenrriTSR clean” NetWare login
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scripts. In addition, Chicago provides continuedport for Novell NetWare real-
mode components. This means the NetWat&ldtX shell and the NetWarexd
VLM shell are both supported by Chicago.

Microsoft File and Print Sharing for NetWare

Chicago also provides NetWare compatible peer ses\vior file and print sharing that
feature user-level security by implementing a “pssugh” security link to an
existing Novell NetWare server. Chicago’s doesttitoduce a nhew security scheme;
rather, it fully leverages the existing user-leseturity built into NetWare’s bindery or
NDS.

The Microsoft Network support provides full inteeypbility with other Chicago PCs,
and PCs running Windows for Workgroups, Windows Miindows NT Advanced
Server, LAN Manager, and any other Microsoft-corifgatservers. Chicago includes
support for both client access, and peer servigpatilities on a Microsoft Network.

Additionally, other network servers and service mé provided by third parties, for
example Artisoff], Banyam], DEC, and SunSelect will provide Chicago support for
their respective network servers.

Chicago is the “Well-Connected Client” Operating Syst em

Today’s networks are heterogeneous, and becomiag mere connected. Companies
are linking their Windows PCs to multiple PC netiwservers, mainframe and mini-
computer host systems, UNIX machines, and evemiatyaf services like the

Internet. The desktop operating system must néethallenge and provide support
for often very disparate connectivity needs onrtévork. Today’s desktop operating
systems do not provide the necessary support fmimg multiple network clients
simultaneously. Chicago has been explicitly desilgwith multiple network support

as a key design goal.

Integrated networking support is a key focus ofc@go’s design, it's now much easier
to install and manage support for a single netvasr&ven multiple networks
simultaneously using Chicago. Building upon thppart in Windows for
Workgroups 3.11, which was capable of supportingoufvo networks, Chicago has
the capability to simultaneously support two or ennetworks using the Chicago
Network Provider Interface. This interface defimeset of APIs used by Chicago to
access the network for things like logging on t skerver, browsing servers,
connecting to servers, printing, and so on. lhietahetwork provider support is
simple—it’s done via the Network Setup icon in then@ol Panel, or when first
installing Chicago from the Network Setup dialogbd his means that a Chicago
desktop can run client support for NetWare, Winddi#sAdvanced Server, Banyan
and Sun NFS simultaneously.
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Chicago Makes Using the Network Easy as “Pointand C  lick”

For users, running one network client can be camfuand multiple network support is
nearly unmanageable. Each server has its owrf seique client-side utilities and
commands that are often difficult to remember asel When the desktop PC has
multiple network support loaded, the user is nogetawith minimally twice the
number of commands and utilities to remember anglmoa have to remember
multiple passwords to access network resourcegca@is easy to use Network
Neighborhood user interface make it easier foraugeperform common network
operations on very disparate servers from a Chic&@st, it's now possible for
network manager to establish one password to leg$er into the Chicago PC and
any network resources or services that they aiteeghiccess to. These services could
include email, group scheduling applications, diagdupport or database access.

Additionally, common network actions like browsisgrvers, managing connections
and printing are all done identically through thecago user interface regardless of
the type of server Chicago is connected to. Thliams a user can easily locate,
connect, and start a print job on a NetWare pemnger as easily as they can for a
printer attached to a Windows NT Advanced Servdlthe common network actions
can be accomplished visually, using the mouse va@ate through the network
resources, manage connections, and so on. Thésn8eequired to memorize any
new network commands. For both Windows Networld davell NetWare, the user
can run the corresponding command line utilitiesvalh. This ongoing backward
compatibility may be necessary to support batas fdurrently in use, or to help
manage the transition period moving to the Chicamgdgronment.

Lastly, the Network Neighborhood helps to managecttmplexity of the network by
showing it from the user’s perspective. Thattisyill show only what the user is
interested in seeing. When the user initially apttve Network Neighborhood the
window will only contain the servers that the ulas logged into, or servers that the
user most frequently connects to. This contexsitign view the network thus reduces
the number of network resources that the useslhlitencounters to a more
manageable number of objects. For Windows NT dosnand NetWare.8 the
network context presented is the “login server” angl other connected servers, for
NetWare 4x the Organization Unit (OU) context for the usethis context presented
as well as any other connected servers.

For more in depth discussion of the Network Neighbod and the Chicago user
interface, see to the “ThHehicago User Interface” section in titeviewer’'s Guide

Chicago Makes Mobile Network Support Easier

Two features in Chicago make connecting to a nétwasier for mobile PC users—
Plug and Play and Remote Access.

¢ Plug and Play. Chicago’s Plug and Play solves several problérmssface mobile
PC users. are faced with a variety of challengé®ép their PCs running
smoothly today. Mobile users no longer have tontaém multiple configurations
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(such as desktop and portable configurations)—Chicagognizes when they add
or remove peripherals, such as when they remotveork card and add a
modem for dial-in network access. By supportingdmal warm docking, users no
longer have to reboot their systems each time tiegye a change to the
configuration. In addition, Chicago has built-iar@ and Socket Services which
allow for hot removal and insertion of PCMCIA cardsluding network cards.

Finally, Chicago’s network Plug and Play suppodudes application-level
support. An application that is network-aware ustids whether the network is
available or not. If network adapter is removée, application automatically put
itself into “offline” mode to allow the user to ctimue to work, or it shuts down
gracefully.

* Remote Access.Maintaining data access to their corporate ndtwdrile
working in a remote location is another challengrenfiobile users. Currently,
several solutions for dialing-in to the corporagtwork exist. However, most of
these solutions are not well integrated with Windprequiring a different set of
tools. Chicago’s Remote Network Access client fes modular support for
multiple dial-in providers, including Windows NT FAservers and NetWare. It
also supports several protocols, including NetBEBX/SPX and TCP/IP via
PPP. Support for dial-in can also be offered lingltharties, including Shiva,
using the modular architecture of Chicago’s Remdateess client.

Chicago Client: Designed for Manageability

Many corporations have rapidly growing networkgwueks that in some cases run
worldwide. Keeping the networks and ever incregsinmber of systems connected to
the networks running at peak performance is aehgé for both end users and
network managers. These corporations are begirtaidgploy network and desktop
management tools to help them meet this challe@jgcago has built-in network and
system management instrumentation to enable cuarghfuture management tools to
remotely monitor, query and configure Chicago PUsing these tools, network
managers will be able to quickly inventory softwarel hardware used on their
network. Working from a Chicago PC, network mamagan remotely diagnose and
reconfigure Chicago systems as well as remotelyitmosystem and network
performance on a Chicago PC. The following key ponents make Chicago very
manageable:
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SNMP Agent. Chicago incorporates an agent that implementSitmgle

Network Management Protocol (SNMP). This agentui@s to the Internet
SNMP specification, responding to queries and sendotifications of events
that take place on the PC to an SNMP console. SNP console allows a
network manager to remotely monitor and managé&€tiieago PC. Events can be
managed from a central SNMP management console.

SNMP MIB, MIB 2. The SNMP MIB describes what information about the
system is available to the SNMP console. Chicagluites the MIB-Il which
describes the Microsoft TCP/IP protocol, and allémfisrmation about the
protocol stack to be communicated back to the mamagt console. For
example, the management console can query the MitB-the IP address, the
name of the user at this IP address or IP routifaggmation.

DMI Agent. Chicago offers a DMI agent soon after final Chiwaelease. DMI
applications offer cross-platform desktop manageroapabilities. Support of the
DMI agent is built on top of Chicago’s RegistryhélDMI specification is still
being developed, Microsoft as a founding membeheDMTF will follow its
development.

Registry-based System ManagementCentral to Chicago’s operation is the
Registry. Similar in design to the Registry foundVindows NT, it replaces the
many .INI files previously used by Windows and Womg applications. The
Registry contains information used by Chicago trestcribes the hardware
configuration of the PC, preferences defined byuer and application specific
information. The Registry is a database contaikiys, and values. For
example, HKEY_USER_NAME defines the key for therisseame. The name
“Fred Smith” is the values associated with this.k&¥ere also exist a special
category of keys called Dynamic Keys. These kegsvemory resident, and can
contain frequently changing data updated by systmponents, device drivers or
applications. For example, the number of packats ger second could be
registered by the network adapter device driver.

The Registry consists of three components—SYSTEM.DAiICh describes the
PC configuration and computer-specific applicaiidiormation, USER.DAT that
defines user preferences and user specific apiplicatformation, and
POLICIES.DAT which defines the “corporate policigglating to either previous
component. Each component is a file that resideth® PC or on a network
server. The Registry is remotely accessible viRBER based interface. The APIs
used to access the Registry both locally and rdgnate the Win32 Registry

APlIs.

Chicago Management Tools

There are several tools for Chicago that make magadbe system or the network
much easier for a PC or network manager. Theds todude:
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* Registry Editor. It allows local or remote editing of the Chicagogi®try

e System PolicyEditor. This is used by network managers to set “policyérov
rides on Registry entries per user or per groupcaeates the POLICIES.DAT
component of the Registry. This tool contains gesset of Windows for
Workgroups’ “admincfg” tools settings.

« Performance Monitor. It allows you to locally or remotely view the
performance of the various i/o components of tleallgystem or remote PC.
monitor the file system, the network componentgjaia from the network card.
the data is updated dynamically using the Regfslypamic keys.”

« NetWatcher. This allows you to locally or remotely view thetwork
connections of Chicago peer services.

Easier to Setup and Install

PC and network managers faced several challenges inktalling Windows in the
past. Some network managers installed Windowhemétwork for later installation
onto users’ PCs, or to run Windows from a netwarker. In the first case, the
network manager had to decide on an approachrander of variables—making the
process appear transparent to the user, rolling\dodows using a “push” installation,
using specific settings for different categoriesisérs, and updating these
configurations when either Windows, Windows applamas or device driver updates
are available.

Running Windows from a network server, network nggma had to manage variables
such as having local swapping files and some Idiid$ and applications, allow user-
level configurations, how to support disparate b configurations, and handling
the roving user on the network.

Chicago addresses several elements of these pmhbli#iman improved Setup utility
and the previously discussed Chicago Registry. ridve Setup streamlines the
installation of Windows on a network server foheitinstallation from the server, or
running Chicago from a server.

Running Chicago from a server becomes much sintgnigely due to the new Chicago
Registry. The Registry is a centralized datab&sdl bardware, software and user
information, hence, is easy to maintain remotehenserver. Contrast this to the state
of configuration today with CONFIG.SYS, AUTOEXEC.BAand the myriad of
Windows and Windows applications .INI files. Indiibn, the separation of hardware
configuration from the user profiles means thatsisan rove on the network, their
preferences will follow them from PC to PC regasdlef the hardware configuration
they're currently running on.
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Chicago Network Architecture

The Network Architecture in Chicago radically upetathe level of network support
and integration that existed in Windows 3.1. Thg #esign points of Chicago’s
Networking Architecture are:

Fast, 32-bit VXDs Chicago’s networking components are built as Winslow
Virtual Device Drivers (VXDs). VXDs are 32-bit, dihave no conventional
memory footprint. In addition, since the operatiaygtem and the device drivers
are all running in protected-mode, network 1/O parfance is 50 to 200% faster
than Windows 3.1 because there’s no more overl@atdde switching between
protected and real-mode operation.

Reliable. Since Chicago’s networking components run inguted-mode and are
designed to a well-defined set of interfaces, tr@ymore reliable than real-mode
network components. Today's real-mode network aomepts may conflict in
memory or attempt to exclusively chain the samesetterrupts, this commonly
leads to system hangs or error conditions. Chieagitrates the hardware
resource allocation, hence these errors won't oatthr protected-mode network
components.

Modular, Open Design Chicago’s Network Architecture is highly modular,
which includes a new Network Provider interface]rsstallable File System (IFS)
interface, and an enhanced version of Network Diinerface Specification
(NDIS) version 3.1 which has been enhanced for RhayPlay support. The
specifications are available for all three aforetizered interfaces for third party
network vendors.

Multiple Network Support. Chicago is designed to accept multiple Network
Providers, multiple network redirectors writterthe IFS interface and multiple
NDIS drivers as needed. This means it is possibtean Microsoft Network and
Novell NetWare client support simultaneously.

Multiple Protocol Support. Chicago’s Protocol Manager supports loading
multiple transport protocols. Protocol Managerng of the NDIS components,
and makes it enables Microsoft and third partieadependently author protocol
stacks for Chicago that coexist well. Chicagoudeis built-in support for
IPX/SPX, TCP/IP and NetBEUI.

Plug and Play Enabled The whole of Chicago’s Networking components are
designed for dynamic Plug and Play operation. d@xample, when a PCMCIA
network adapter is inserted, the NDIS 3.1 netwanid driver is automatically
loaded, and the network is available. Alternatiélthe PCMCIA network card is
removed, or the network cable is removed, Chicafjonat hang as many real-
mode networks do, but will notify any applicatiamsing the network that it's no
longer available and will continue to run.
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Figure 46 shows an overview the network architechuwilt into Chicago. The
following sections describe key aspects of thikigecture, including the Network
Provider Interface, the Installable File Systeng AIDIS 3.1.

Application | Win32 Winnet interface || Win32 print APls |
interface
Network ' NetWare )
Winnet 16 Windows NP/PP
providers NP/PP
| IFS Manager
Redirectors Windows( g;}\év)orking NetWare(-’i:l(érg;))atibIe
proggiwnnswpr?gn ~&—\Vindows Sockets —%
i
. - —_—
interface NetBIOS
Transport | NetBEUI IPX/SPX TCP/IP
protocol
Device driver | NDIS 3.1
interface

[ NDIs20 ]| obl ]

Figure 46. Diagram of Chicago’s Layered Network Achitecture

Network Provider Interface: Concurrent Support for
Multiple Network Servers

Chicago has an open, modular Network Provider fater(NPI) to allow multiple
network support to be installed in Chicago simwdtausly. NPI enables Microsoft, or
any third party network provider to integrate vdrieetwork services seamlessly into
Chicago. Key benefits of the NPI are:

e Anopen interface that allows any network vendosupply tightly integrated
support for their network servers for Chicago

« All supported networks are identically accessedraadaged through the Chicago
Network Neighborhood user interface

The NPI abstracts the network services for the &joauser interface components, as
well as the various Chicago network and desktopagament components. The
Network Provider Interface consists of two parts—bevork provider API and the
network providers. The network provider APl isirgte, well defined set of API used
by Chicago to request network services such asse@arvers, connect and disconnect
to servers, queue a print job, and so on. Thapeests are then passed to the network
providers. The network provider layer sits belbw AP layer, and provides the
needed network services to honor Chicago’s redaesetwork specific services.
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Conceptually, this model is similar to the desigiChicago’s various device driver
interfaces, a well defined set of interfaces usethb operating system, and the
services provided by a device driver often writbgra third party that honors the
request.

The most apparent abstraction of the various nétservices provided by the
Network Provider Interface is the Chicago systegino Each Network Provider can
provide a unique login dialog box to suit the neefithe network servers security
model. For example, the login dialog box belovoislogging in to a Windows NT
Advanced Server domain:

Haw Type pour pazzword o log on to the Microzoft Metwork,
E§! Lo |
i Cancel |
M“F_ S Uzer Marmne: IBDBT
Help |
Pazsword: ||
Domain: |3 swiNg

Figure 47. Network Logon Dialog Box for Windows NTAdvanced Server
Domain

Note that the dialog box below for logging in tblavell NetWare 3 server offers
additional information to allow users to logon ddEST. This dialog box is invoked
when a user first accesses a NetWare server.

The paszward or user name you supplied i not valid for
accezszing thiz resource,

dild

Cancel
Fesource: WETRIKE

Help
Uzer Mame: IBDBT
Password: |““"’1

V¥ 5Save this passward in your password list

[ Connect az Guest

Figure 48. Network Logon Dialog Box for Novell Nétvare 3.x

To complete this example, once the login is vaéidagainst the requested server, this
is passed back to Chicago. Chicago can then isspahsword as the “Master Key”
and unlock and system or network resources thdirdeed to the Master Key

password validation. In this fashion, it's possifdr Chicago to accommodate various
ways that network servers provide their servicessiill offer the user a very
consistent user interface.
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Another examples of user visible support from tlevddrk Provider occurs when
specifying server name strings. For example, Micfocompatible networks use the
Universal Naming Convention (UNC) which appearthis form:

\\server-nameshare-name
However, NetWare servers are specified in this form
server-nam&olume-namselirectory-name

The respective Network Providers will correctly gmthe syntax of their server name
strings. This means that users who are accusttongging the NetWare server syntax
can type the NetWare server syntax string wheregaired by the Chicago user
interface to access NetWare server resources.

Installable File System: Support for Multiple Netwo ~ rk
Redirectors

The Installable File System (IFS) interface buitbi Chicago is a well defined set of
APIs that are used to implement all file systemth@operating system including the
following; VFAT (32-bit FAT) and CD-ROM file systesn The Chicago IFS
implementation is functionally similar to the IF8plementations on Windows for
Workgroups and Windows NT. For networking, the iIE8sed to implement network
redirectors. The IFS interfaces are documentedi aag meant to be used by vendors
of network servers to implement their Chicago rectior. The IFS offers a number of
key benefits for Chicago network redirectors:

« Designed for multiple redirector support

* Increased reliability, the IFS model arbitrateorese requests, removing the
source of many real-mode redirector conflicts

* Improved performance, network redirectors will bigrfeom the unified IFS
cache making available client side network redaectching

The IFS consists of a set of file system APIs aradiable File System Drivers (FSDs),
multiple FSDs can be resident in the system simattasly. The FSDs provide the
logic necessary for the file system to provide aststent logical view of devices, and
arbitrates access, update and control of devicesisting of very different physical
media types. For network redirectors, the FSD iges/mechanisms to locate, open,
read, write and delete files, as well as serikesnamed pipes and mailslots.

To illustrate the flow of control, take as an exd&nppening a file that is actually a

link to a file on a server on the desktop. The dsrible-clicks the icon, then
Chicago’s shell parses the link and determinesttigtfile is a network object. The
shell passes the filename to the NPI, which magstablish the network connection to
the server on which the object resides, if requiréde NPI then in turn calls the
network redirector to open the file on the fileveer The network redirector translates
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the file request into a request formatted for {hecefied network file server, transmits
the request to the server via its link throughNHiES layer, and returns a handle to the
open file back up to the NPI and the shell.

Both Microsoft supplied Microsoft Network Clientéthe Novell Compatible Client
are implemented as IFS FSDs.

NDIS 3.1: Multiple Protocol Support and ODI Support

The Network Driver Interface Specification (NDIS)rgion 3.1 is a superset of the
NDIS 3.0 functionality that exists for Windows NficaWindows for Workgroups
3.11. NDIS 3.1 has enhancements for Chicago inkeyoareas:

¢ Plug and Play enhancements to the Protocol MarsagkMedia Access Control
(MAC) layer that enables network drivers to be dyitally loaded and unloaded

¢ A new NDIS mini-driver model, the Chicago mini-deig are binary compatible
with Windows NT Daytona’s mini-driver implementatio

Upgrading an NDIS 3.0 driver to NDIS 3.1 is vemagght-forward. (For example, in
some cases the changes have taken one hour fasddftengineers to update an
NDIS driver source code.) Instead of making thigetef upgrade, vendors may
instead choose to provide a mini-driver. As ngisaliously, the primary changes to
the NDIS model were extensions for Plug and Plgpstt.

The mini-driver model dramatically decreases thewam of code that a network
adapter vendor must write. Conceptually, this rhiglsimilar to the driver models
implemented for printers, disk drivers, and displaiyers. Essentially the mini-driver
divides the existing NDIS Media Access Control (MA&yer into two halves. The
mini-driver half implements only the code that fiesific to the network adapter card.
These include specific implementation details Bstablishing communications with
the card, turning on and off electrical isolatidfririplemented) for Plug and Play,
doing media detection and enabling any value afieltdres the card may contain.
The mini-driver is wed to the NDIS wrapper, whichplements the other half of the
MAC functionality. This contains the code that eéns “common” to all NDIS
drivers. In prior releases of NDIS, each MAC aadrrall this redundant code, hence,
the mini-drivers are much smaller than existing 8BL0 MACs, roughly 40% smaller
in size. NDIS mini-drivers developed for eitherntfows Chicago or Windows NT
Daytona are binary compatible.

An NDIS 3.1 stack is composed of three componerispahe protocol, the MAC or
mini-port, and the mini-port wrapper. NDIS contathe protocol manager which
loads and unloads the protocol. This manager Garage multiple protocols loaded
simultaneously. Just below is either the MAC onirdiriver wrapper, if using mini-
drivers. Multiple MACs or mini-drivers can be laadlin systems that have multiple
network adapter cards loaded. Finally, the mini-pwapper layer below the mini-
port does a mapping of Windows NT Hardware Abstoactayer (HAL) layer APIs
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for /0. This mini-port wrapper layer is very thisince Chicago can always assume
that it's being run on an Intel architecture.

Novell NetWare Integration

Chicago provides a complete, Microsoft supplied fgisoft Client for NetWare for
Windows. This client can be installed as the defaetwork support for Chicago, or it
can coexist with the Microsoft Network client. Thkicrosoft Client for NetWare for
Windows provides interoperability with NetWarexand 4x servers.

Chicago can also run on top of the existing NoMeitWare 3x or 4.x clients, the
NETX or VLM shells. This support is intended tdgheustomers make the transition
from their real-mode network to Chicago’s fully-BR protected-mode
implementation in smaller steps if necessary.

32-bit Microsoft Client for NetWare
The Microsoft Client for NetWare has the followikegy features:

* High Performance—up to 200% faster for some netwpedrations compared to
Windows 3.1 with the NetWare VLM shell installed

e Robust and reliable client support

* No conventional memory footprint

«  Auto-reconnect feature

« Packet burst protocol support

« Client side caching

* Plug and Play aware

* Fully integrated into the Chicago user interfacellsh

* Fully interoperable with Novell NetWarex3and 4x clients and servers
* Runs NetWare command line utilities

e Graphical logon to NetWarexdbindery, or 4x NDS

» User-level security implemented using “pass-thrdumhdery or NDS
* NetWare compatible login command processor

* Point and Print support

The client is fully implemented as 32-bit virtuadvdce driver components. The client
runs in protected-mode and designed for operati@gmultitasking environment,
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hence will be much more robust than real-mode nédwg components. By running
in protected-mode, the drivers take no MS-DOS cotiwral memory space.

The Microsoft Client for NetWare has great perfoncecharacteristics. On large
block transfers over the network it is up to 20Gtér than Windows 3.1 and the
VLM shell, in fact it's up to 200% faster than Cago using the VLM shell. For most
network operations that are a mix of reading anting;, the Microsoft Client for
NetWare is between 50% up to 200% faster depenging the mix of network 1/O.

The Microsoft Client for NetWare is enabled for #lnd Play, meaning that it's
possible on a portable system to hot-dock or ukdoeotebook computer and have
the networking support properly load and unloadheut hanging the system. This
will also function in the same fashion for the egieg market of PCMCIA network
cards. One easy way to understand how this warkdésconnect the network cable
from your Chicago PC, and the system continuearotfon. In real-mode networks,
this causes the system to hang.

Logon to Chicago is linked to either a NetWarnet3ndery, or 4 NDS. This logs the
user onto the Chicago system and to their prefévettiVare server.

The Microsoft Client for NetWare has the abilitygmcess NetWare login scripts.
This means that if drive mappings and search davespecified in the login script
then under Chicago the same user configurationbsiiimplemented, with no changes
necessary. The Chicago login processor will peoselitional statements as well built
into login scripts. However, if the login scrigtused to implement loading of TSRs,
then the login file needs to be updated to rembeed TSRs from being loaded. One
key difference in login processing is the Chicaggirh processor operates in protected-
mode, hence, loading TSRs is not possible. Ratihese TSRs should be loaded in
our 16-bit driver load prior to Chicago’s protecteadde operation. In some cases the
TSRs loaded are backup agents, and so on. thaiphatexted-mode equivalents built
into Chicago, hence, loading these TSRs may notbessary.

The Chicago Microsoft Client for NetWare can load aun NetWare command line
utilities. It also supports the MS-DOS level Net\@&PIs, and the 16-bit Windows
DLLs that NetWare supplies can be run on the MigftoSlient for NetWare for
Chicago.

Microsoft File and Print Sharing for NetWare

Chicago provides Peer Services for NetWare cliefitee NetWare compatible Peer
Services provide sharing for local files and prigten the Chicago system. During
Chicago installation and via the Network Controh&laool the option is provided to
install either the NetWare Compatible Peer Servazddicrosoft Network Peer
Services. Chicago’s Peer Services are meant th waoncert with an existing
Novell NetWare server and add complementary shaéngces.

For the NetWare Compatible Peer Services to beaeti there must be a Novell
NetWare server on the network. Without this sergkaring cannot be enabled on
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Chicago’s NetWare Compatible Peer Services beaafube “pass-through security”
model.

User-level security is implemented using the Net\&ervers security authority
namely the Bindery or the NDS, hence “passing thindthe validation of users to the
NetWare server. Before sharing is enabled, a Neg\WWearver must be specified via
the Security Control Panel tool. To specify whighver or Domain Controller is the
designated security authority for this PC, thedieihg dialog box is used in the
network Control Panel tool:

] 1 I etwirk

Configuration | Identification

— Control access to shared rezources using:

< Share-Level Security

Alloves you to zupply a pazsword for each shared
Tesource,

& UserLevel Security

Allows pou o zpecify uzers and groups who have
access bo each shared resource.

Obtain Jist of ugers and groups from;

ISYS-WIN4

(1].4 | Cancel | gpplyanl

Figure 49. Specifying “Pass-through” From a ServeNamed SYS-WIN4

From the properties dialog of the PC’s hard drivkicago gives the option to add uses
to share the hard disk. If the user selects thi@mmpo add another user to this share,
the following dialog box appears:
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s Add Users

Mame: Ohtain List Fram:

E
[bobt [ 5v5-wiNg =

€ bobbr «l BeadOnly-» | ﬂ
7 bobro

biobt .
g bradc O .
 bradea Full Access ! € bobt [SYS-WINd]ﬂ
& BRADH
7 bradsi .
& BRENTE
¥ brianem Custam -» | ﬂ
7 briarrey
3 BRIAHSH = 8

QK. | Cancel | Help |

Figure 50. Configuring Access Privileges for a Us@ hrough User-Level
Security

Notice that the list of users offered to add toesscthis directory are those from the
SYS-WIN4 server’s bindery.

This means two things. First, user managemett @oae in the namespace of the
existing NetWare server. The NetWare server isimidiered using all the same tools
that are currently in use, Chicago hasn't addedremamamespace to administer.
Secondly, only valid user accounts and groups easplcified for sharing on Chicago
NetWare Compatible Peer Services.

If the user now attempts to access a shared dewitiee Chicago system, the Chicago
PC upon receipt of the connection request validdesiser name or group
membership with the NetWare server. If the namgroup membership is validated,
the Chicago peer services then checks if this atdidl name or group has been granted
access rights to the shared resource and graden@s the connection request.

Microsoft Print Server for NetWare

The Chicago Microsoft File and Print Sharing fotWare includes a Win32-based
“PSERVER” capability which can despools print jdlism NetWare queues to
printers on Chicago PCs. This means that a Net\8&meer queue can be serviced by
a printer attached to a Chicago Microsoft File &mnitit Sharing for NetWare system.
There are certain benefits, the print queues ddreahanaged centrally from the
NetWare server hence users print to one queuseviral Chicago Peer Services
systems are on the network, each can despool frengoeue increasing overall
network based printer capacity. Alternatively, geg can be designated specifically
for printers attached to a Chicago Microsoft Fitel @rint Sharing for NetWare
system.
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NetWare 4 .x support

Chicago’s client has support for logging into amdvising the NetWare.# NetWare
Directory Services (NDS). This means that Chicagtient is able to logon into the
NDS tree, connect to the NetWare MIDS tree, and navigate the tree. Accessing the
tree is simple, start in the Network Neighborhoad aelect a NetWareXNDS tree.

The initial contents of the Network Neighborhood #re network resource contained
in the Organizational Unit (OU) context that thewusThis could include NetWare
servers or any other services contained withirQble By double-clicking the server
icons, the user can further browse for resourcatageed on this server.

NetWare API support

The Microsoft Client for NetWare includes suppant both the MS-DOS APIs and
Windows APIs defined by Novell. Both of the 16-hibvell DLLs for Windows—
NWNET.DLL and NWCALLS.DLL DLLs—can be run with the iktosoft Client for
NetWare. This ensures compatibility of any MS-D@3Windows applications and
utilities that are NetWare-aware will run compatiblith the Microsoft Client for
NetWare.

Other NetWare Interoperability

Chicago also offers these interoperability features

* Novell command-line utilities (client and adminkdully supported for NetWare
3x currently, NetWare 4 before final product shipment.

e Support for booting diskless workstations from Naté/servers
*  Floppy boot capability

« Dial-up Connectivity to Novell’'s NetWare Connectsar.

Microsoft Network Integration

Chicago includes a network client that implemenigp®rt for Microsoft Network
functionality. This allows Chicago to connect tandows for Workgroups, Windows
NT Advanced Server, LAN Manager and interoperatd WMo LAN Server, DEC
Pathworks, AT&T o Starlan, and LAN Manager for Unix, as well as otBMB-
compatible networks.

32-bit Microsoft Client
Key Microsoft Network client features include:
* Robust

* No conventional memory footprint
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»  Auto-reconnect feature

e Client side caching

¢ Plug and Play aware

¢ Fully integrated into the Chicago user interfacellsh
¢ Protocol independent

¢ Point-and-print for one-click printer setup

The Microsoft Network client is implemented as #ezgion of 32-bit, protected-mode
components. The Network Provider, Redirector, [dBdS 3.1 drivers are
implemented as VXDs, and hence provide great pmdace since the components
execute in protected-mode without the overheadavid€king to real-mode. The
Network Provider includes the implementation of&lgio client-side caching for
additional performance boost. The client has higbkability than real-mode
components, it is designed for operation in a ntakking environment and the
components run in kernel Ring 0 context, hence taeyt be touched by errant
Windows applications like real-mode networks. Aimally, since they run in
protected-mode, they have no conventional memartpfint.

The client is enabled for key Chicago features liikgy filenames, links, auto-
reconnect to servers, “point and print”, Plug afayPand integrated tightly into the
Chicago shell via the NPI discussed previouslye €lent is protocol-independent, it
can use IPX/SPX (the default installed protocoJPTIP, or NetBEUI.

The client provides full interoperability with Wingis for Workgroups, Windows NT
Advanced Server, LAN Manager, and LAN Manager fo¢lX. It also provides
compatibility with AT&T StarLAN, IBM LAN Server, 36m] 3+Opeiid and
3+Sharé&l and DEC Pathworks.

For compatibility and to help customers impleméoppy boot, or better manage
transition to Chicago, a real-mode client for M&wét Networks is also included. The
Microsoft real-mode components can be “unloadedthgyoperating system once the
protected-mode networking software is loaded.

32-bit Microsoft Network Peer Services

Chicago includes enhanced peer network servicedliftmosoft Networks. This is
new for Chicago is user-level security. Chicagmer services for Microsoft
Networks can be linked directly to Domain based aseounts. This means that for
network administrators, control over access to geerices is centrally controlled at
the Domain controller. This Domain controller daneither a Windows NT
Advanced Server or a LAN Manager domain controller.

User-level security begins with sharing a devicead@hicago system. The list of users
that appears in the sharing dialog box are proviethe Domain controller, hence
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it's only possible to share the device to validaDeanain users. The share is
established and user logons are now specifiedcioess rights. When a user requests
access to a shared Chicago resource, the Chicage@wices PC checks for the users
logon name against the domain controller. If thia valid user logon, the Chicago
peer services then checks if this user has accedleges for this resource. If the user
logon has access privileges, then the user commeistiestablished.

Like Windows for Workgroups, Chicago includes shianeel peer services. This level
of security associates a password with a sharedigkadirectory or printer. Share-
level security can be implemented in a Chicago-oefyvork, or on a network with
other Microsoft Networks compatible servers.

Chicago peer services are remotely administeratdehe NetWatcher tool a network
manager can monitor connections to any resour@ngrChicago peer services PC on
the network. The network manager can then disadirargy users, and remotely
change access rights for this user on the specifiedago peer services PC. By
default, remote administration is limited to usec@unts with “administrator”

privilege.

Chicago peer services also includes auditing ofiesviéke user logon, attempted
logon, server start/stop date and time stampss &¥ent log is also remotely
accessible using the NetWatcher tool. A networkag@r can remotely access the
log, turn it on or off, change events to monitarrestart the log as needed.

Network Compatibility

Chicago includes built-in support for Microsoft Metrking and Novell NetWare.
However, Chicago’s Setup can correctly install aadfigure itself for a variety of
existing real-mode networks, including, but notited to the following:

e 3Com: 3+Open, 3+Share

* Artisoft LANtastic

¢« Banyan VINES]

* Beame and Whiteside: B&W-NFS

« DEC PATHWORKS

e IBM: LAN Server and LAN Program and PC LAN Program
¢ Microsoft LAN Manager, MS Net

* Novell NetWare

e SunSelect PC-NFS

* TCS 10net

Protocol Support

Chicago protocols are implemented as 32-bit prettatode components. Chicago
can support multiple protocols simultaneously. t&eol stacks can be shared among
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the networks that are installed. As an exampgingle TCP/IP protocol stack can
service both the needs of the Windows Networksitkad the Microsoft Client for
NetWare.

All three protocols included with Chicago (IPX/SPXCP/IP, and NetBEUI) are Plug
and Play enabled. This means that if the netwtkavailable either due to
undocking a notebook PC, or removal of a PCMCIAvaek card, the Chicago system
continues to run. The protocol stacks will unitlagimselves after having notified any
dependent applications that they will be unloadethfthe system. Additionally, this
also means protocols can automatically be loadiext.example, if a mobile PC user
goes from network attached to an infrared (IR) bhsight network, the TCP/IP
protocol can be unloaded and the appropriate IRopobloaded, automatically.

IPX/SPX

The IPX/SPX stack is the new default protocol ftidago and is compatible with the
Novell NetWare IPX/SPX implementation. This pratbstack can be used to
communicate to either a NetWare server, or a Daytwindows NT Advanced
Server. This protocol is routable, and will runrgmatibly on most network
infrastructure (such as bridges, routers, and sptloat are designed for IPX/SPX
routing. Chicago’s IPX/SPX protocol includes sugigor “packet burst” which can
offer improved network performance.

One enhancement made to the Microsoft IPX/SPX implation is Windows
Sockets programming interface support. The WindBaskets interface is supported
using IPX/SPX as the protocol. Hence, any WinSaqmidications can run on top of
IPX/SPX with Chicago. Support is provided for ol{in32 WinSock applications.

The Chicago IPX/SPX implementation also has supipothe NetBIOS programming
interface.

TCP/IP

For connectivity to the Internet, or for many caigtmns implementation of an
industry standard network protocol, TCP/IP is belogmvidely accepted. Chicago’s
implementation of TCP/IP is a 32-bit VxD, is higarformance and consumes no
conventional memory.

Chicago includes a full TCP/IP implementation tinatudes several of the more
commonly used command line utilities, which includimet, ftp, arp, ping, route,
netstat, nbstat, ipconfig, tftp, rexec, rcp, rsid &raceroute.

The Chicago TCP/IP protocol support includes thedivs Sockets programming
interface, and includes a WinSock DLL. Suppogrisvided for both 16-bit WinSock
for compatibility with existing WinSock applicatisnand 32-bit WinSock for Win32
WinSock applications.

A NetBIOS programming interface support is alsopdigpl with the TCP/IP support.
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DHCP Support

In an effort to make implementation of the TCP/iBtpcol more manageable,
Microsoft, working with other industry leaders hasreated a bootp backward-
compatible mechanism for automatic allocation otflresses. The Dynamic Host
Configuration Protocol (DHCP) runs from a Window$ NHCP server, and it
allocates a network manager to centrally establisitnge of IP addresses per subnet
automatically to any Chicago TCP/IP client requestind address. It also allows the
network manager to centrally establish a “lease’tiar how long the allocated IP
address is to remain valid. Unlike bootp, the addmllocation is dynamic, not pre-
configured. In this fashion it's possible to mdx@m subnet to subnet and always
have a valid IP address mask. Chicago includpsanfig utility that allows a user or
administrator to quickly examine the IP addresscalied, lease time and other useful
data about the DHCP allocation, as shown below.
W ndows | P Confi guratl on Ver5| on 0.1

Host Nanme . . .

DNS Servers . .

DNS Lookup Order. Lo

Node Type . . . . . . . : Mxed

Net Bl OS Scope | D. oL

IP Routing Enabled. . . : No

WNS Proxy Enabled. . . : No

W NS Resol ution For Wndows Sockets Applications Enabled : No
DNS Resol ution For Wndows Networking Applications Enabled : No

Adapt er Address 00- AA- 00- 18- BO C4:

DHCP Enabled. . . . Yes

| P Address. . . . . . . : 11.105.43.177

Subnet Mask . . . . . . : 255.255.0.0

Default Gateway . . . . : 11.105.0.1

DHCP Server . . . .. : 11.105.43. 157

Primary WNS Server .. 1 11.101.13.53

Secondary WNS Server . : 11.101.12.198

Lease Obtained. . . . . : Tue 10th. My 1994 6:44:40 am
Lease Expires . . . . . : Wed 1lth. My 1994 6:44:40 am

DHCP support can be specified at install time,ratded via the Network Control
Panel tool. If the user prefers, a “hand-entet®ddddress can be used and DHCP
support can be disabled.
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+ Properties for Microsoft TCRAP
Bindings DN Configuration | Gateway I
WINS Configuratiorn IP Address ;

An P addrezz can be automatically assigned to this
computer by a DHCP server. [F pour network, does not
have a DHCP zerver, your netwark. administratar can
azzigh You an addrezs which pou must enter manually.

< Ohbtain an IP address from a DHCP server

Specify an 1P address:

| drEss: | . A . |

Sliret st | i 1 i |

(114 | Cancel | Sl

Figure 51 Properties for Microsoft TCP/IP ShowingDHCP Configuration

WINS Support

The Chicago TCP/IP protocol stack lets the useosado install support for either the
Windows NT Windows Internet Naming Service (WINS$)tloe OSF DCE Domain
Naming Service (DNS). The naming services provitlse resolution by binding the
node name and the currently allocated IP addrékis provides for correct addressing
of any requests for resources from a node anywdrethe network, thus minimizing
the amount of network traffic to locate the nodelmnetwork. Chicago supports a
single DNS server and up to two WINS servers.

NetBEUI

Chicago provides a NetBEUI protocol stack that'mpatible with existing networks
that use NetBEUI. This provides compatibility witvindows for Workgroups,
Windows NT Advanced Server, LAN Manager, and otfetworks. A NetBIOS
programming interface is also supported.

Network Interprocess Communications Interfaces

Chicago includes support for a variety of distrédzlitomputing programming
interfaces, these include:
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Client-side named pipes

Mail slots

OSF DCE compliant Remote Procedure Call (RPC)
Network DDE

Windows Sockets Interface

Long Filename Support

Chicago’s network clients include long filename goit. If the network server that the
Chicago system is connected to supports long fitea then filenames on the server
will include identical support to Chicago’s locahg filename support. On some
servers the length of filenames and restrictedazttars may differ from Chicago’s.
This means that it's possible to have long filenamgport on both the Windows NT
Advanced Server and NetWare servers if the searerproperly configured.

Network Printing

Chicago includes a number of enhancements destgnadke printing easier over the
network including:

Point and Print. Automatic installation of a printer driver whennteecting to a
printer attached to a Novell NetWare, Windows NTvAdced Server, or Chicago
print server. Chicago printer drivers can be ledain Novell NetWare servers
and Windows NT Advanced Server servers and autoeltinstalled by the
Chicago clients.

Microsoft Print Server for Netware. Chicago peer services can “despool” print
jobs from Novell NetWare print queues. This is patible with NetWare’'s
Pserver functionality.

Deferred Printing. When the Chicago PC is disconnected from the migwo
print jobs are deferred until a later date whenRReis once again attached to the
network. Print jobs that have been deferred witbanatically be started when the
PC is reconnected to the network.

Remote Printing Management. Print jobs can be held, canceled, or restarted
remotely. In addition, on systems that have ECspmore information about
the print job status can be returned concerningiplpy status, paper jams, or
other error conditions.

Network Security

Chicago implements a full user logon. The firghghmost users will encounter after
booting their Chicago system is a logon dialog bdkis dialog box varies depending
on the type of network that they are logging inkmr example, the Windows NT
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Advanced Server logon dialog may prompt the useafasername, password, and
domain name. The Novell NetWarex4bgon may prompt the user for a username,
password, and NDS OU name. Once the usernameassd/prd pair have been
validated against the network server’s user auiteitn, the user is allowed in to the
Chicago user interface.

If the user fails to logon, the network manager camnfigure the Chicago system to
allow entry into the Chicago user interface, alléih no network access. This is the
default configuration. Additionally, administratocan specify guest accounts that
have more limited network access as an alternatiligtion to this problem.

However, because Chicago has a user logon, it'sorfoé construed as a mechanism to
fully secure the PC. The PC is still vulnerablatboot floppy and thus all data stored
on the hard disk is available. The underlying $§stem in Chicago is the MS-DOS
FAT file system, hence has no encryption or otleeusty mechanisms built-in.

Instead, Chicago’s focus is to provide that netwedources are secured using the
same security mechanisms in place today via theanktserver on the corporate
network. The Chicago username and password caorfigured to be the same as
those used by the network server, and can thusatordtwork access, user-level
security for access to shared resources on thie®@ol of the various Chicago
agents, as well as limiting who has remote admmatisin authority on this Chicago
system.

In this fashion, Chicago leverages the existing#tment in network servers,
management tools, utilities and infrastructure twdek managers can manage user
accounts centrally on the server, just as theyodayt. They can also use the same
tools that they do today for managing the user @eiso

Master Key: Unified Logon

Chicago’s Master Key can provide a unified logondth system components requiring
password authentication services, as well as apljcagions that choose to use the
Master Key services. For example, protected spresats, or database access may use
the Master Key services.

Master Key associates the username and passwaptieslipt Chicago logon to other
authentication conscious programs or system compsnéiowever, it's also possible
to maintain separate password, in essence for higgoeirity a network manager may
choose to associate other passwords with vitalazatp data access or other sensitive
network services.

The figure below shows the Master Key dialog bafrthe Control Panel:
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Y Properties for Security

Remote .&dministratinnl F'n:ufilesl Updatel

— Master Key

Ugze the Master Key pazzword to unlock
your pazsword-protected features.

Change Master Key.

Uze the Master Key ta unlock:
[ Microsoft Netwark

[eharae Single Eassiond. |

114 | Cancel I gppIyanl

Figure 52. Properties for Security, Showing MasteKey Password Settings

Note the Master Key provides a mechanism to indi&ily manage components that
choose to use the unified password cache. Orvicedyy service, or application by
application basis, Chicago can be configured tatliseChicago logon for
authentication. This makes it possible for a egexrchieve a “single logon” for access
to all resources on the Chicago system, as welesetwork using Chicago’s Master
Key. One example of how the Master Key serviagsisd within Chicago is providing
a single logon to both the network and the Chideigd Client (code named Capone).
Once a user has logged onto their Chicago PC,absword they entered to logon to
Chicago will also automatically log them onto emdihis finally provides a solution
for the password proliferation problem that confdsimany users today.

User-level Security

Chicago uses the logon process for user-level gg¢arimplement control for a
variety of services beyond network resource acéeslsiding many services running
on a Chicago system that are remotely accessialeely:

* File and printer sharing
* Remote network access gateway control
e Backup agent

¢ Network and system management
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Pass-through Security

Pass-through security is implemented in Chicagih@snechanism to enable user-
level security. Pass-through quite literally metinag Chicago passes authentication
requests through to a Windows NT or NetWare ser@icago does not implement
its own unique user-level security mechanism, ratheses the services of an existing
server on the network.

File and Print Sharing

For file and print sharing using Chicago peer smsj enabling pass-through security
is a two step process. First, using the ContrakPaser-level security must be
enabled. The second step is to share a devicespauify users with access privileges.
By clicking the secondary mouse button on the d@veon in “My Computer,” a
properties sheet is revealed that allows sharinthesecond tab. This property sheet
shows what shares exist, and which users havesacces

The user names returned in this property sheeetuened from either the Windows
NT Advanced Server domain or NetWare bindery or NDS

Remote Administration

Remote administration of the Chicago PC specif@ssior groups that have authority
to manage the Chicago system. This includes:

¢« Remote network access gateway control
¢ Backup agent

¢« Remote access to the Registry

¢ Remote NetWatcher access

¢ Remote system performance monitoring

Remote administration is controlled via the NetwSdcurity tool in Control Panel.
The figure below shows remote administration erdible
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Y Froperties for Security

Set Passwords  Femote Admandstration

Profiles | Update |

¥ Enable Remate Administration of this server

Allowws adminigtrators bo manage files and printers
fram remate complters.

Adminiztrators:

D omain &dming

Add... I HEmovES. |

114 | Cancel I gppIyanl

Figure 53. Properties for Security, Showing Remoté&dministration Settings

In this case, remote administration is limitedhe hetwork manager group of
“Domain Admins.” Any user that is a member of gupervisor group can remotely
administer this Chicago system. It is also possiblspecify user names in addition to
groups for remote administration capabilities. Example, sophisticated users may
be given remote admin access to their systems.

Remote Network Access Gateway

Chicago includes a single line, dial in gateway #iepws a Chicago PC with Peer
Services enabled to serve as a gateway to the retWhie RNA Gateway supports
the same protocols as the RNA client, namely:

e TCP/IP using the Point to Point Protocol (PPP)
e IPX/SPX via PPP
* NetBEUI

The RNA Gateway also implements pass through g9gcsed only authenticated users
are allowed to logon to the Gateway services. @ocmected to the Gateway, RNA
clients can access any network resource that theg privileges to use. This includes
network server resources, Or peer services.






Systems Management

Chicago is the first version of Windows expresstgigned for manageability. The
design ensures that management of the Chicago &¢éssible both locally, and
remotely via a privileged network manager. Netwsekurity is used to determine
administrator privileged accounts using pass thnaegurity. Chicago also provides
for a logical separation of the user of the POnftbe underlying configuration of the
PC. This means that the PC and the user confignsaand privileges can be managed
independently. It also means that if a network agen chooses, a user can be enabled
to “rove” on the network, that is logon from virtlyagany PC on the network and
operate in their desktop with the correct settigugs network privileges. Additionally

it means that a single PC can be shared by muligs#es, each with a different desktop
configuration and differing network privileges.

Given the proliferation of PCs connected to thgpooate network, it's key that the
Chicago PC also participates in any network wideagament schemes. Chicago is
designed to meet these various network managemigriaby providing built-in
support for several of the key network managem@mdsards. With this infrastructure
built into Chicago, network management applicatiaresenabled that will provide
tools for the network manager to keep the PCs ahdarks running more efficiently
and cost effectively.

Key to the Chicago management implementation isttteamanagement interfaces are
open. Where a standard exists, Chicago implensnénabling technology to
embrace the standard. For example, supplying aiFSBigent to enable remote
management of Chicago PCs via any number of tharty sSNMP consoles. Where no
standard exists, the management interfaces arersodad in the Win32 API set. Itis
Microsoft's expectation that management softwalehe available for Chicago from

a wide range of vendors.

The list below outlines the key components of Chica management infrastructure:

* Chicago’s Registry

* Registry Editor

*  User Profiles—user component of the Registry

* Hardware Profile— system component of the Registry

«  System Policies— network and system policy compoao€tite Registry
e System Policies Editor

* Remote Administration Security—remote admin authatibn scheme
« Remote Procedure Call—mechanism used to remoteljnadhicago

* NetWatcher

e System Monitor—performance monitor

*  SNMP Agent

 DMI Agent

e Tape Backup Agents—ARCServe, Arcada “MTF”

The discussion of Chicago’s management infrastradgiorganized as follows:
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¢ The Chicago Registry
¢ User Management

e System Management
¢ Network Management

The Chicago Registry

The Registry is the central repository in which ¢@go stores the whole of its
configuration data. The Chicago system configurattbe PC hardware configuration,
Win32 applications, and user preferences areaiédtin the Registry. For example,
any Chicago PC hardware configuration change tiaé'de via a Plug and Play device
is immediately reflected in a configuration changéhe Registry. Because of these
characteristics, the Registry serves as the foiond&ir Chicago user, system and
network management.

The Registry essentially replaces the various MSS@Ad Windows 3.11
configuration files, including AUTOEXEC.BAT, CONFISYS, WIN.INI,
SYSTEM.INI and the other applications .INI fileBlowever, for compatibility
purposes, instances of CONFIG.SYS, WIN.INI and SEBITINI files may exist on a
Chicago PC for backward compatibility with eithé-Rit device drivers, or 16-bit
applications that must run on Chicago. For exampéeexpect that 16-bit
applications will continue to create and writeheit own various .INI files.

The Registry concept is built upon the Registryast first implemented in Windows
NT. The Registry is the single configuration dédes that’s built directly into the
operating system. The Registry is logically ontad@re, but physically it consists of
three different files to allow maximum network cigifration flexibility. Chicago uses
the Registry to store information in three majdiegaries:

* User specific information, these are user profilestained in the file USER.DAT.
e Hardware or computer-specific settings are conthinghe file SYSTEM.DAT.

e System policies are designed to provide an ovetddmy settings contained in
the above two components of the Registry. SystelgiBs may contain
additional data specific to the network or corpemtvironment as established by
the network manager. This is contained in theRi@LICIES.DAT.

Together these three components comprise the RegBy breaking the Registry into
these three logical components, Chicago gains deunf interesting benefits:

e The Registry components can be located in phygidéfierent locations. For
example, the SYSTEM.DAT component and Chicago’&iolystem files may be
located on the PC’s hard disk. The USER.DAT portibthe Registry may be
located in the user’s login directory on a netwsekver. In this configuration,
user’s are able to logon to various PCs on the orétand still have their unique
network privileges and desktop configuration, thllewing the “roving user”
network configuration for Chicago.
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« All three of the Registry files and the rest of €&go’s system files can be
installed on a network server. This configuratoables Chicago to be run on
diskless remote initial program load (RIPL) workigta, or from a floppy disk
boot configuration. In this scenario, it's alscspible to configure Chicago to
page to a local hard disk if desired, but stillda! it's system files from a server.

e Onasingle Chicago PC, multiple users can shareybtem. Each will have a
separate user logon name, and separate user prdflence each use will have
their own privileges set, and own desktop configare. In this case, the
Registry and all Chicago system files are instafiedhe local hard disk.

* Network managers can administer an entire netwaskss privileges via a single
file. By having a global POLICIES.DAT file, effagely all Chicago PCs can
have policies set by this one file. Or, theseqied can be established on a server
basis, or if needed, on a per-user basis. Irfaklsion a network manager can
enforce a “common desktop configuration” for eanH aser type and have this
managed centrally. For example, a data entry dpstdn be configured to allow
only two applications available to run, the dataryeapplication and email as an
example. Additionally this desktop can be confeguto not allow any other
programs to be run. Finally, the network managerenforce that the desktop
configuration cannot be modified by the end-udg¢owever, this same Chicago
PC can fully participate in the network and beyfabnfigurable if a different user
with more network privileges logs onto the same PC.

e Separate privileges can be assigned to users an®@ For example, it's
possible to have set no sharing (no peer servimesa)Chicago PC, and have a
user logged on the system that has sharing preilég this instance, the sharing
is disabled, since the resources on the PC havedstas unshareable. This
feature is useful if certain PCs contain sensitiga that should not be
“shareable” to the corporate network.

The Registry contains ordered pairs of “keys” amgrtassociated “values.” Both keys
and values are manipulated via the Win32 RegisRisA An example, a key in the
Registry could be “NETWORK_CARD_TYPE". The assaethvalue in this

example could be “TOKEN_RING?”. In this exampleistmeans that the network
topology is configured for token-ring operation.

Additionally, there exist a special category of képown aslynamic keys Dynamic
keys are either pointers to a memory location, calbback function. These addresses
are registered by a device driver or a Chicagoysibs that would like to register a
dynamic data type in the Registry. Typically théta includes counters, or in the case
of network cards the dynamic keys represent thiikgsdata transfer rates, number of
framing errors, packets dropped, and so on. legnthe characteristic of dynamic
keys is that its data is being updated frequeatig because of this, is not well suited
for storage in the disk based Registry. The dyndmys exist in memory, and can
thus be quickly updated, and quickly accesseds data can then be accessed by the
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Chicago system performance tools, which call thgifey for the data that they are
monitoring. Dynamic keys are a Registry enhancémew for Chicago.

Arbitrary keys and values can be created prograaiétj or using the Registry Editor
(regedit) tool. The API for managing the Registrg the Win32 Registry API. These
APIs can be remotely invoked via the Microsoft RECE-compliant) support built
into Chicago. Chicago includes both the client sed/er portions of our RPC,
making Chicago’s Registry remotely manageable famwother Chicago PC. In this
scenario, the network manager’s system is the Rié@tcit accesses the Registry
APls on the target Chicago PC via the RPC servaring on the target machine. This
RPC access to the Chicago Registry is secure, netwanagers can limit access to
either named privileged user accounts, or a gréuggtwvork managers.

The Registry is also editable using the RegistrigdEditility, as pictured below:

& Pegistry Editar
Begistry  Edit “iew Help
iy Computer 21| Hame | Diata
'<> HEEY_CLASSES_ROOT <> [Defauilt) Emnpty string
=< HKEY_CURRENT_USE | ko ComnectionType 010000 00
< StieamshiRL K> Providerame "Microzoft M.
D"O AppEvents <> s ame "BOBT"
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[]—-‘O keyboard layouts =
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Figure 54. Network Settings are Stored in the Regliry, and Can Be Accessed
Remotely

Note in the photo that the Registry consists ofoter parallel “trees.” The RegEdit
utility is built upon the RPC support, and can ¢ldét local Chicago Registry, as well
as editing the Registry on a remote Chicago PGz RégEdit tool while very
powerful, if fairly rudimentary in it's design. ‘Ehutility is designed to be used by
knowledgeable PC and network support staff, or pawers. For most end users,
Registry entries are modified through either thet@a Panel, application settings, or
via Plug and Play. That is, typically an end wswesuld not be confronted with a
scenario where they must use the Registry Editdr to
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User Management

Chicago is the first version of Windows to implerh&mctionality for management of
user specific configurations and user specificijgiyes. User management under
Chicago is most evident with the introduction afser logon dialog that minimally
prompts the user for their logon name and passwacti time they reboot the Chicago
PC. This logon dialog captures the username assWmad that can trigger Chicago to
dramatically reconfigure the desktop configuratiom as needed, limit access to either
network resources or sharing capabilities from @ticcago PC. Chicago can also pass
the user logon and password to registered appitatind network services that use
Chicago’s logon as the “Master Key” to enable theriaccess to these applications
and services.

Chicago’s User Management capabilities are buittrughe following components:
*  User Profiles
e System Policies

e Server Based Security

User Profiles

In Windows 3.11 settings unique to a user weretémta many disparate locations;
AUTOEXEC.BAT, CONFIG.SYS, WIN.INI, SYSTEM.INI andumerous
application specific INI files. For example, tliata was often intertwined with
Windows internal configuration data, thus providgapd user management using
Windows 3.11 was very difficult to achieve. Foample, the simple task of allowing
multiple users to use a single PC was not achievalth Windows 3.11 “out of the
box.” Managing multiple user configurations onedvmork was even more difficult.
Many companies out of necessity wrote their own agnagement tools, or used
third-party tools to help mange multiple users loanetwork. Very often this user
namespace did not leverage the existing namespette @orporate network resident
on the network servers. In some cases, the useagaaent software was
implemented as a replacement Windows shell, witkiing degrees of compatibility
with the existing Windows applications and the uhdieg network client software.

All these tools and products attempted to retreattiaddress Windows 3.11's lack of
user management capabilities.

Chicago’s user management is integral to the systésimplemented in a feature
known as User Profiles. User Profiles are pathefRegistry, they contain system,
application and network data that are unique toittthvidual users of a Chicago PC.
These characteristics can be set by the user ghyetwork manager or by the PC
helpdesk staff. In contrast to Windows 3.11, Cita User Profiles are contained
within a single file named USER.DAT. By keepinguder specific data in one file,
Chicago can provide a means to manage the uske 6f€ separately from the
configuration of the Chicago OS and of the PC Wwaré. This separation also allows
the user information to be located in a physicdifferent location than that of the
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system configuration. It also allows the User Beefto be updated separately from
the rest of the Registry. All settings containethim a User Profile are administerable
locally or remotely from another Chicago PC, Chixagables centralized user
management. The network manager can user Chichgifsn Registry Editor, or a
variety of third party tools that will be availalite automate management of Chicago’s
User Profiles.

In Chicago, settings contained in User Profileduide:

e Chicago Settings. Desktop layout, background, font selection, cglshortcuts,
display resolution, and so on.

« Network Settings. Network connections, workgroup, preferred sersbared
resources, and so on.

* Application Settings. Menu and toolbar configurations, fonts, window
configuration preferences, and so on.

Finally, User Profiles can effectively be disabitthere is a single user of the Chicago
PC. In this case the user can disable “each @teragnew desktop” option in the
Control Panel.

System Policies

In conjunction with User Profiles and the SysterttiBgs components of the Registry,
System Policies are the final piece of the Regiskifke the other two Registry
components, the System Policies consist of paikey$ and values. Unlike the other
two Registry components, System Policies are desigo override any settings that
may exist in User Profiles or System Profiles. t&ysPolicies are not necessary to
enable a Chicago system to boot. System Policeekaded last, and are typically
downloaded from a network server. Chicago provalesechanism to allow the
network manager to define a network location td fime System Policies file and
download to this PC. System Policies are designgfilve the network or PC manager
the ability to customize control over Chicago feets of differing capabilities or
network privilege level. These capabilities in@utbntrols of the user interface,
network capabilities, desktop configuration, shguéapabilities, and so on.
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Figure 55. Policy Properties for a Default Workstaipn

System Policies may be used to define a “defaeltirgy for either the User Profile or
System Settings. Default settings for both a defaer and a default computer may
solve the problem of preconfigured PCs for netwodnagers. New PC hardware
comes pre-installed with Windows and in some casésork hardware and software
necessary to connect to the corporate network fahedox. Many network managers
today have network-wide standard Windows 3.11 itibamnally are pre-configured by
hand on each PC before allowing it on the corpanateiork. However, if PCs are
directly fulfilled to end-users, as is often thesea the network manager will not have
the opportunity to install the network wide startlaonfiguration on this PC.
However, the default System Policies may solveghidlem. For example, assuming
that the standard Windows configuration consista nfimber of corporate standard
applications and a standard set of network prieisefor example, servers they are
allowed to connect to) then the default settings“enforce” these standards the first
time the PC is connected to a network server. gy that the user logs on with
their existing user logon name, then the netwoikilpges that they'll see are exactly
those that they are entitled to today. In thiec#se assumption is that the network
manager had pre-configured a user based set ehsyxilicies.

The range of desktop control offered by Systemdradiis fairly comprehensive. The
network manager can define a desktop for a usen, mieke the lock down this
desktop configuration. This is accomplished byingron the attribute that the
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desktop in unmodifiable by the user. Additionatlye network manager can further
insure that the user only has access to the afiplsathat they've installed by
disallowing the user to run any additional prograrfis means that the user cannot
run programs from the command line or from the téivisers, thus preventing them
from installing additional software. Some otheamples include disabling elements
of the Control Panel for users that may have thut lod reconfiguring their PCs and
are thus are perennially “helpdesk intensive.” ndted before, standard network
connections, enabling and disabling of peer sharamabilities and things like
password aging, can all be implemented using tlsée8yPolicies feature.

Registry Tools

Chicago’s primary user management tools are thésRedditing and System Policies
Editing tools. For most other user administratioetwork managers will use the user
accounts tools on their PC servers that they ayread today.

Registry Editing Tool

The Registry Editing Tool allows the network managedirectly read and write
values that are contained in the User Profiles@yslem Settings portions of the
Registry. Using this tool, it's possible to readrent settings, modify them, create
new keys and values or delete current keys anaésatuthe Registry. The Registry
Editing tool is able to edit remote Registry’s,ngsthe RPC enabled Win32 Registry
APIs built-in to Chicago.

In the case of the User Profile residing on a netwerver, the network manager
simply connects to the network server, and opeadiltnusing normal file 1/0. In this
case, there is no RPC connection between the CGhidamnt and the network server.

Admin Config Tool

The Admin Config Tool generates the System PoliliesPOLICIES.DAT. This

tools allows the network manager to specify speciétwork policy or user
configurations for Chicago. The tool is extensibjethird parties, the ADF format is a
text file that can be extended by other network vemdors, or network managers as
needed. This tool works via local file I/O, anchi# RPC enabled. Since the System
Policies file is to located centrally on a netwsgkver, typically one copy is needed
per server. Hence, all the network manager needs ts connect to the network
server, and edit the System Policies file.
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Figure 56. The System Policy Editor in Chicago Eraes Administrators to
Define Policies on a Per-User Basis

Role of the Server in Systems Management

In user management, the server plays a central Adlaiser “namespace”
management is done on the network server. Thissiea user logon authentication,
and pass through security the native user-leveirggeanechanism built into the
network server is used by Chicago. Chicago hasuiltin user-level security
mechanism of it's own. As a consequence, the métwanagers use the familiar
server administration tools to manage user accdantShicago.

The second role of the server in Chicago user managt is to contain copies of User
Profiles and System Policies. Typically, User Besfare contained in user
directories, and should be read/write enabledHeruser. As changes are made to the
local Chicago copy of the User Profiles, they grdating the image that resides on the
server. System Policies should be located inectbry that is accessible to all user
logons, and should be made read only for userss drtsures that only network
managers will have the rights to modify the netwaitte policies that the System
Policies file may define.

System Management

Chicago Systems have been designed to be manadjetiatie locally and remotely,
using the Registry’s remote capabilities. The Biegienables a network manager
remote management of Chicago’s system softwarmgetincluding settings used by
device drivers. For example, it would be possibtea network manager to remotely
change the network frame type in use on all the ir@gr their oversight. Currently
this is done in many cases by hand directly ediiE&j .CFG or PROTOCOL.INI
files.
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Plug and Play makes Chicago PCs much more manageatdhrdware configuration.
It also helps address one of the paramount probfacirsg helpdesk staff and users,
that of proper hardware configuration. One ofrtie@e complex hardware/software
configuration problems revolves around the useotélmook PC docking stations.
Typically this means that the user has a “bootigonation” manager in use to help
manage the different devices that need to be ladtathile docked, or while remote.
Creating these configurations is very time consgmamd often must be done for each
system setup due to conflicts in other device dsitieat may be installed. Plug and
Play automates this docking problem, as well as BGMards and helps with link
management when moving from fast links, to slovegnahronous links. The Chicago
system detects these events, docking/undocking, Bi8Mard insertion/removal or
moving from a fast media to a slow media. It tappropriately loads/unloads device
drivers and configures them automatically. Finalicago notifies applications that
the device is either available, or now unavailable.

Chicago Tools

Chicago includes a variety of tools that allow arusr network manager to configure
the hardware and software on a Chicago PC. Tinetedie the following:

¢ Control Panel. Traditionally, the only interface available toaitly modify the
configuration of hardware and software settingéd/indows. The Control Panel
in Chicago like its Windows predecessor is extdasiénd provides the best local
mechanism for managing all system settings. Megtdystem settings are
accessible via the Control Panel. In Chicagoetivork settings have been
consolidated into a single network Control Panel,tmather than split between
several discrete applications as in prior versmi#/indows.

* Context Menus and Property SheetsContext menus and property sheets offer
a number of actions that can be directly appliesygiem objects. They are
invoked via a right mouse button click. For examphe properties menu item in
the context menu for a directory with sharing eadldllows the user to invoke
sharing of the directory. Another example, theperties item of a server tells
what type of server this is, namely a NetWare serv&Vindows NT Advanced
Server server, or a Chicago system.

¢ Plug and Play. The current hardware configuratiwrihe system is accessible via
the Control Panel. Within the system tool, alldveaire device nodes in the
hardware tree are shown, with current configurasiettings. These settings are
updated dynamically whenever a device’s configaratihanges, or if the device
is inserted or removed.

« Registry Editor. For network managers or PC helpdesk, the Registityng tool
allows remote viewing and editing of the full CtgeaRegistry. Data contained in
the Registry is represented in its hierarchica seucture as pairs of keys and
values.
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« System Policies Editor. System capabilities can also be enabled or disable
System Policies Editor. For example, sharing eadibabled on a machine basis,
or local Control Panel usage can be disabled farpravileged users.

« DMI Agent. Remote desktop management will be possible vi®tiieagent for
Chicago. This includes both hardware and softwarentory, and the ability to
make remote changes to the system.

Performance Monitoring

Chicago includes an enhanced performance monitaiitity. This gives network
managers and PC helpdesk the ability to more guicglbleshoot performance
problems caused by invalid configuration or sonteeptonflict. The System Monitor
is the replacement for Windows for Workgroups’ Wietdr. It provides more
detailed information about the system’s I/O perfanee, which includes file 1/O
performance and network 1/O performance. Datathered on an FSD basis, which
means it's possible to gather information from A€l file system and any number of
network redirectors that may be loaded. The iatar$ to the System Monitor are
open, and are extensible by third parties.
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Figure 57. The System Monitor Tool in Chicago Allas Local and Remote
Monitoring of System Performance

However, for network managers the key feature at&y Monitor is its ability to
monitor a remotes system. This capability is huplobn remote Registry access, since
performance data is registered with the systengusipnamic keys” contained within
the Chicago Registry. For example, if a PC helpg®esson is attempting to
troubleshoot a “slow PC,” they can discover rempotieht the NIC has an unusually
high number of dropped frames. They can then noov® use the Registry Editing
tool to see how the network card is configured.
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Network Management

Chicago has included a number of features to fatglithe use of a variety of network
management tools. Many of these tools by necessityire support in the client to
enable their operation. In some cases a formalsiing standard exists, and others, a
de facto standard has emerged. In either casea@hienables some of the key
network management tools by including the necessaant” software built-in to the
client operating system.

Server-based Backup

Chicago includes agents for remote backup of theag system by a server based
backup system. Agents included with Chicago are:

¢ Cheyenne ARCServe agent for backup to NetWare ainddwis NT Advanced
Server servers

e Arcada Backup agembr backup to Windows NT Advanced Server and Ne#&Var
servers.

By including these agents, it's now possible tdude Chicago systems in an
scheduled automatic remote backup scheme managgdllevia the server based
backup system.

Both backup agents include a number of enhancerfan@hicago. For example,
both agents will include the ability to backup aedtore long filenames, even if the
native tape format does not include a mechanismtéising long filenames. In this
case, the agent includes special logic to fadditztving and restoring the long
filenames. Both agents also have been enhandettap and restore the Chicago
Registry.

Another enhancement for Chicago, is securing ojmeratf the backup agent by the
user-level security. By default, remote admintstraof the Chicago PC is enabled
only for “supervisor” privileged accounts. Thisams that only network managers or
PC helpdesk staff have the ability to remotely lbgc€hicago systems. For example,
it's key that only authorized personnel backuphhel disk of the CEO’s system, or of
the corporate controller's PC.

Network Management Tools

There is an emerging category of tools in the ntaheg all claim to be network
management tools. Many of the tools were actudhigned to solve a specific
problem, and have been extended to become moreafj@oepose network
management tools.

SNMP Support

Simple Network Management Protocol (SNMP) consatesa good example of this
trend, now being enhanced to monitor componentiesiktop systems, as well as
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server applications like database servers. Chiragiodes an SNMP agent to support
the use of an SNMP console to manage Chicago Ps.SNMP support in Chicago
includes:

* SNMP Agent
+ Extensible MIB handler interface
e MIB Il support via TCP/IP

Chicago’s SNMP agent is extensible via it's MIB tkar interface. This enables third
parties to include instrumentation of their softevar hardware components and allow
remote management via the SNMP console.

Since many corporations are beginning a migraboh@P/IP as a standard protocol,
Chicago’s TCP/IP stack has been instrumented faviBemote management. The
MIB Il supports the Internet Engineering Task Fofi€e=T) Request for Comment
(RFC) for the TCP/IP MIB definition. This can offdne network manager the
capability to centrally monitor the performancel@P/IP on the network from a
central console.

DMI Support

Chicago will also include support for the Desktopddgement Task Force (DMTF)
by supplying a DMI Agent, this however may be imlgd after the availability of
Chicago.

Chicago Tools

Chicago includes a number of built-in tools forwetk management, including
NetWatcher (shown below). NetWatcher allows local eemote management of users
connections to Chicago peer services. The toaksladl current connections to the
Chicago system, who is connected and which filgrimter is in use. It allows
disconnection of the user, and also maintains antdeg of key system events, log on,
log off, system boot and shutdown, failed attentptsonnects, and so on.



166

er-1 Connectic

Administer  Yiew Help
= e S EN A LN
| Computer | Shalesl Open Files | Connectt E;I IPC$
WBRENTE.. 2 0 0D 06:2) foead ADMING
1| | »]
[ 2
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Printing Improvements

Chicago offers several changes in how printingaisdted by Windows. The goals are
to address requests made from our customers amdtidiependent software and
hardware vendors. We aimed to make improvemertte@® major areas:

e Improved performance.

Chicago has a new 32-bit printing architecture Wisapports preemptive
multitasking and improves overall performance.

e Making it even easier to use.

Printing is easier now because of improvements rradicago’s user interface.
Chicago also features Plug and Play support faaliitey new printers.

* Improved integration of network printing.

Network printing integration is better because bfcago has extended the local
printing architecture to the network environmentatidition, Chicago ties
together installation enhancements to shared nktprimters.

This section of the Guide describes the printirdniéecture used in Chicago and

discusses the different areas where printing has mproved over Windows 3.1.
Summary of Improvements over Windows 3.1

The primary improvements in printing for Chicage:ar

* New 32-bit Print subsystem modeled after Windowsp¥dviding smooth
background printing

* Increased printing performance by decreasing tieeglad to return control to
application through the use of enhanced metafiMREspooling

«  Support for over 800 different printer models (vsrsver 300 for Windows 3.1)
through the development of new printer mini-drivers

e Support for PostScript Level Il printers

e Spooling of MS-DOS-based application print jobsglavith Windows—based
applications and solves conflicts when MS-DOS aridddwvs—based applications
try to print at the same time

* Image color matching support providing better WY M@&/between color in
images displayed on-screen and color generated ontaut device

« Deferred printing for mobile computer users, allogviisers to print while
undocked and not connected to a printer, then aatioatly starting print job once
docked into a docking station
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Simplified printer driver installation, configuran, ease of use, and ease of
support, through new consolidated user interface

System support for new bi-directional printers @odts providing improved /O
performance with new fast parallel ports (ECP) andr status reporting

Better integration of network printing support iding point-and-print support
for automatic installation of printer drivers fra@hicago, Windows NT, or Novell
NetWare servers

Plug and Play support for printers for simpleratistion and configuration

32-bit Print Subsystem

Chicago features a 32-bit Print subsystem thatides a multi-threaded, preemptive
spooler architecture providing improved printingfpemance, smoother background
printing, and quicker “return to application” tinsace a print job is initiated by a user
in an application. The architecture of the Priris/stem is compatible with the
Windows NT 3.1 Print subsystem.

32-bit Preemptive Spooler

In Windows 3.1, print spooling functionality wasniahed by Print Manager and was
supported by code in several different Windows congmts. In Chicago, the print
spooler is implemented as a series of 32-bit videaice drivers and consolidates the
spooler functionality into a single architecture.

The new spooler provides smooth background printing

In Windows 3.1, Print Manager passed a fixed amotiitformation down to the
printer, whether the print was ready to receiva ihot. If the printer wasn’t ready
to receive more data, the system would be suspamaédhe printer was ready.
Unlike Print Manager, the Chicago spooler passés tdahe printer only when
the printer is ready to receive more informatidrhis helps to reduce what often
seemed like “jerkiness” when printing documentdwifindows 3.1 Print
Manager.

The new spooler provides quick “return to applicatbn” time.

Due to the smooth background printing, made posdiilthe new 32-bit print
subsystem, Chicago spools enhanced metafiles (EMEN printing from
Windows—based applications rather than raw pridéea to result in quicker
return to application time. Once spooled, the ENBrmation is interpreted in
the background by the printer driver, and outpthé&n sent to the printer. For
more details, see the following “Enhanced Met&afifooling” section.

The new spooler is much more powerful and flexible.
It allows the user to select printer attributesaguer printer basis instead of
requiring global printing attributes as in Windo®4. For example, each printer
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can have a different separator page and the opfiprinting direct printing via a
queue.

Enhanced Metafile Spooling

EMF spooling results in quicker “return to applioat time for returning control to
the user after initiating a print job in a Windowssed application (Winl6 or Win32).

Before discussing how EMFs fit into the printinglasitecture used by Chicago, it is
worth reviewing how print jobs are handled by Windd3.1. The improvements
present in Chicago result in great printing perfance over Windows 3.1.

Windows 3.1
Application

l

Print API - GDI

Printer Driver

Returncontrol |
to Application

Print Manager -
Spooler

S

Printer
Figure 59. Spooler Relationship to Printing in Winadws 3.1

In Windows 3.1, all interpretation of print API talvere handled by the Windows
printer driverbeforethe information was spooled to Print Manager. iFiterpretation
of print information for printers was the most thioensuming operation in the print
process. Postscript printers were not impactethisyas the printer driver sends high-
level Page Description Language (PDL)-based inftiondo the printer rather than
raw image data, where it was interpreted by theteriitself. Users of non-Postscript
printers saw a delay in “return to application” éimnder Windows 3.1 once the print
job was initiated while the GDI print API calls goeocessed by the printer driver.
Once the output image file was created by the @ridtiver, the Print Manager spooler
took over and control was returned to the usergiegtion. Background printing
under Windows 3.1 often seemed choppy.
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Win16 or Win32
Application
Print API - GDI
Enhanced
Metafile (EMF)
Return control
- «— |
to Application
32-bit Print
Subsystem
Spooler
Printer Driver

=

Printer

Figure 60. Spooler Relationship to Printing in Chtago

Chicago greatly improves the “return to applicatibme by spooling high-level
command information generated by the GDI print Adel]ectively referred to as an
enhanced metafile, rather than spooling raw pridé¢a generated by the printer
driver. For example, if a document contains adsblack rectangle, the EMF would
contain a command to draw a rectangle with thergdienensions, that should be filled
in solid, with the color black. Once the EMF igated, control is returned to the user,
and the EMF file is interpreted in the backgrougdh®e 32-bit print subsystem spooler
and sent to the printer driver. This results intoal being returned to the user in
significantly less time than having to wait for hent calls to be fully interpreted by
the printer driver directly.

Improved Printing Support for MS-DOS—-based
Applications

Chicago improves on support for printing from an-l6S-based application in the
Windows environment over that provided by Windows By allowing MS-DOS-
based applications to spool print jobs to the GiacArint subsystem 32-bit spooler.
With Windows 3.1, users printing from MS-DOS apgptions could not take
advantage of the Windows—based spooling functignaffered by Print Manager, and
encountered device contention issues when tryiqitte from MS-DOS—based
applications at the same time as printing from Wims-based applications.

Chicago addresses the print issues in WindowsBiddorporating the functionality
for an MS-DOS—based application to spool direailyhte 32-bit Chicago print
spooler. This support is integrated into a prpdder virtual device, which takes the
output destined for a printer port and first plaités the Chicago print spooler before
sending the data to the printer. This functiogadibrks with all existing MS-DOS—
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based applications, and results in quicker “retarapplication” through the use of the
spooling mechanism. While MS-DOS—-based applicat@mnot benefit from EMF
spooling, which is supported only for printing fraffindows—based applications,
users won'’t encounter device contention issueswilubenefit from smoother
background printing and from improved printing peniance in Chicago. The print
spooling functionality for use with MS-DOS—baseglagations is automatically
installed and configured and handling is transpaiethe user.

Support for Deferred Printing

To benefit mobile computer users, the Chicago Rubsystem also features support
for deferred printing. This capability allows us@ot connected to a printer to
generate print jobs, which are stored on theirlloomputers. This feature is handy
for users working in a location away from the peimtand for users in the office who
temporarily lose printer connections because ofioek or printer problems, for
example. Mobile users can create print jobs fromd&Wws—based applications
(Winl16 or Win32 applications) or MS-DOS-based agaglons while on the road,
then print on a physical printer once reaching homeffice. Items not immediately
printed are held in the print queue until the usepnnects to a printer.

Image Color Matching Support

Chicago includes Image Color Matching (ICM) suppertabling applications to offer
better consistency between the color of imagedalisd on the screen and the color of
images generated by an output device.

Using technology licensed from Kodak, Chicago witllude image color matching
(ICM) support for display and printer drivers. 1Qdovides consistent (predictable)
color rending from input, through monitor previgw,output. Applications that utilize
ICM functionality enables portability of color infmation across applications that
manipulate the graphic information, across usepawide consistent use of colors,
and across platforms allowing color informatiorbteasily moved to different
systems where the ICM technology has been implesdent

Image color matching support in Chicago providesfitlowing benefits to
application vendors, which in turn result in betsefo users:

« Easily enable color-aware applications
e Allows for colorWhat You See Is What You @atYSIWYG)
« Provides for consistent color output across deyiaed

Since Windows 3.1 did not provide ICM support ad pathe operating system or in
an external driver, image color matching suppor imaplemented in a proprietary
manner by an application vendor—the burden was empiplication vendor to
properly map colors generated on a display dewi¢hké colors generated by a printer
device. Chicago simplifies this process by inahgdiCM support as part of the



172

operating system, allowing application vendorategrate ICM functionality into

their applications, and thus take advantage ofrtéig system service. To provide
support for device-independent color matching, ioilsed in applications are tied to
international (CIE-based) colorimetric standardsher than in device-dependent form
to specific hardware devices. The operating systéhthen do the appropriate color
transformations to map the device-independent aeloresentations to the colors
supported by the physical device.

The key to ICM support is the use gprofile, which represents the color properties of
a monitor, printer, or scanner device. The prdbilenat used by the ICM support in
Chicago, is the result of an industry consortiutledsColorSync 2.@and is made up

of many industry hardware vendors (including Koddigrosoft, Apple Computer

Inc., Sun, and Silicon Graphics, among others)iaddstry standard-setting bodies.
The ColorSync efforts provide for a consistent sfpkatform color standardization
process that will result in industry-wide standdiatsdefining ICM properties of

output and display devices.

Installing and Configuring a Printer

The first thing you will notice when looking at ptér support in Chicago are some
changes to the user interface. Print Manager laaétint icon in Control Panel are
gone. Gone also is the confusion of which toalge when you wanted to manage a
print job, install a new printer, create a queugerform some other task related to
printing. Chicago consolidates the printer anditprg functions into a single location
called the Printers Folder.

B3 Frinters Folder =] E3

File Edit “iew Help

HF Lazerlet
Nsi

Figure 61. Chicago Printer Folders

The Printers Folder provides the user easy acoesmsding a new printer, configuring
an existing printer, and managing print jobs.

Easy New Printer Setup

Chicago makes it easy to install new printers tppsuting the following installation
mechanisms:
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¢ Plug and Play Printer Detection

For Plug and Play printers, Chicago will automaljcdetect the printer at
installation time, or during the Chicago boot psseThe Plug and Play detection
code will prompt the user for the appropriate drifiles if they are not resident in
the Windows directory.

* New Device Installation Wizard

Chicago includes support for Wizards that walkudker through the printer
installation process. Installing a printer is neven easier under Chicago,
whether that printer is connected to the local ®#&hared on another PC on the
network. The following figure shows the procesat tihhe New Device Installation
Wizard uses for installing a printer.

@New Device Installation YWizard |

Wielcome to the Printer Installation ‘wizard. This wizard
‘ will help vou to quickly and easily install vour printer.

@New Device Installation YWizard A

‘what type of printer would you like to install?

If your printer iz directly attached to your computer
select local printer, otherwise select network printer.

Click the Printer that matches your hardware. and then
=i click OK. If you have an installation diskette for this
— device, press the 'Have Disk..." button.

=
‘ Manufacturers: Models:
Dfalap_mducls <] [Z5HHP LaserJet 11D PS Cartridge b=
/ g:;;::;“ - HP LaserJet llID PostScripts
‘ Epton = HP Laserdet IIP
Fuiilsq A HP Laserlet lIIP PS5 Cartridge
Generic = .
Hermes =3 HP LaserJet IIIPF PostScript+ ’J
HP [HP Laseret llisi %
| |1eM ZIHP Laserdet 11151 PostSonpt
Kodak - L=upa Lot € aring 11 &

Have Dizk__. |

Figure 62. New Device Installation Wizard Walks Usefhrough Installing a
Printer

¢ Connecting to a Network Printer—"Point and Print” Pr inting

Chicago makes it easy for users to connect to aadaprinter shared on another
Chicago PC, a Novell NetWare server, or a WindowsS¥érver. If a user
connects to a printer shared on another Chicagd’Ricago will automatically
copy down and install the proper driver for therslgorinter from the remote
Chicago PC. Chicago also supports installing i @priate printer drivers on a
Novell NetWare server or Windows NT Server for awétic downloading and
installation of the printer driver. This allowseaus to simply connect to the remote
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printer and once the drivers have been copied frmmetwork and installed on
the local Chicago PC, begin printing. Network Ra@ind Print printing is
discussed in the Chicago Networking section of diiisle.

Configuring a Printer

Configuring a printer in Chicago is also greatiyglified over Windows 3.1. All
printer configuration is consolidated into a singteperty sheet for the printer, and
can be accessed from the Printers folder. Thegotypgheet provides common access
to printer parameters such as the printer porhébwork path) the printer is connected
to, the paper options for the printer, the font#tlto the printer, and device options
specific to the printer model.

s Properties for HP LaserJet [IISi

Graphics | Fants | Device Options |
General | Detail | Metware | FPaper
=
|HF Laserlet IS
Tupe: Printer

Location:  Printers Folder

LComment: [This is the printer | use most often

Wherer | 2nd floor, building 23, office 23348,

1].4 | Cancel | QppIyNowl

Figure 63. Sample Properties for the Hewlett-Packa LaserJet llisi Printer

To further simplify printer configuration, Chicagell support bi-directional
communications between compatible printers anderimorts, allowing Chicago to
query the characteristics and configuration optidinsctly from the printer. This
allows the printer driver to be automatically cguofied to exactly match the
configuration of the printer including the amouht@emory installed, the paper
options available, and fonts installed in the mnint

Managing Print Jobs

Managing print jobs is improved in Chicago over tapabilities offered by Print
Manager in Windows 3.1 and Windows for Workgroufrmeprovements provided in
Chicago include:
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Direct Integration with the Chicago User Interface

The Printers folder serves as the centralized ilmedor interacting or configuring
with printer devices. Switching to Details viewlivéhow additional information
about the number of jobs presently residing inghieter. Opening the given
printer will show detailed information about thentents of active print jobs or
jobs that are waiting in the queue including theeaf the document, the status
of the document, the owner of the document, wherddtument was submitted to
the print queue, the number of pages in the doctifmédren printing, the status of
the print job down to the page that is being pdnts displayed), the size of the
document, and the priority of the print job.

T HF LaserJetlllSi
Printer  Document  Wiew Help
Diocument Hame | Status | Cvuner | Frinted At | Pages | Size | Fricrity
i Remote Downle... | Paused BREMTE  Saturday, Map0.. 0 290kB 0
Remaote Downle...  Spoaling BREMTE  Saturday. May0.. 0 Obytes 0
Microzoft Ward .. Printing BREMTE  Sunday. May08.. 3of 23 147KE 0
1 —

Figure 64. Detailed Remote Print Queue Status

Ability to Manage Print Jobs Locally and Remotely

Under Chicago, a user has the ability to pausencea printing of print jobs
residing in a remote Chicago print queue. Undemdbfvs for Workgroups, for
example, a user needed to physically walk ovehearé¢mote PC to cancel any
printing operations. In addition, if you are givedministrator access to the
remote Chicago PC that is sharing a printer, yoe lthe ability to remotely
manage and administer the print queue with the dainaed functionality
available for a locally connected printer. It &slonger necessary to walk over to
the remote machine where the queue resides, im trderminate print jobs or to
resume the printer if an error occurs.

Network Printing Improvements

Chicago provides improved support over Windowsf8tJprinting in a networked
environment. These enhancements include:

Network point-and-print functionality

Under Chicago, users can print to a shared netpanker connected to a
computer running Chicago, Windows NT Advanced SereNovell NetWare,
and have the appropriate printer driver automayicalpied down from the
remote computer and configured on the local Chicagoputer. This simplifies
the printer installation process, and ensuresthigaproper printer driver is
installed to match the remote printer.
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¢ Microsoft Print Server for NetWare

Chicago provides a 32-bit Netware-compatible psénwver, offering functionality
equivalent to the Novell Pserver utility and alloavsomputer running Chicago to
despool print jobs from the queue on a NetWareesers a 32-bit application,
the Microsoft Print Server for NetWare provides stinobackground processing
and printing of jobs, as well as robust operation.

« Remote Administration of Print Jobs

Chicago provides full remote administration of pjobs for shared printers on
another computer running Chicago. With the appabpraccess privileges, these
operations include the ability to hold a print jalncel a print job, or resume
printing when the print queue is paused.

More information about network printing enhancemeiresent in Chicago is provided
in the Networking section of this guide.

Plug and Play Support

Installing and configuring printers in Chicago igatly simplified over Windows 3.1.
As with other components of the Chicago systentingetip new printers in Chicago
benefits from Plug and Play capabilities. Chicdgtects Plug and Play compatible
printers that return device ID values as descrihdtle IEEE 1284 Specification
through bi-directional parallel communications.-d¥iectional parallel
communications with the printer will also aid iretquery of other physical attributes
of the device.

Chicago detects a Plug and Play printer in onewémal ways—when Chicago is first
installed on a user's PC, during the boot cycléhdbe Chicago is started, or when a
user explicitly requests a detection to be made.

s Mesw Device Found

/= HF Laserlet 4P
=

Select From List |
YWindows provides driver software that will wark, with pour new Dot Use Davi
hardware. To use the software that came with Windows, click Use Don't Use Device |
Default Driver. IF your hardware came with an installation disk, click
Select From List.

Help |

Figure 65. New Device Found Dialog Box Showing Dettion of Plug and Play
Printer

Plug and Play for printers works this way:

When Chicago is first installed on a user’'s PCwahdn Chicago starts up, the Plug
and Play detection code attempts to identify atprinonnected to a bi-directional
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communications port. If the printer connectedds presently configured in the
Chicago system, the user is asked as to whetherititer should be installed. If the
user says yes and the appropriate printer drivairéady present on the system,
Chicago automatically installs and configures theet for the new printer. If the
printer driver is not already present, Chicago prtmthe user for the appropriate
Chicago Setup and Installation disk. If the pririgenot recognized by the Chicago
system, the user is prompted to insert a disk auintathe printer driver provided by
the printer manufacturer.

Examples of Plug and Play-Compatible Printers

While there will be much broader support and denfanélug and Play printers at the
time Chicago ships, several printers on the maddzy provide varying degrees of
Plug and Play awareness. For example, the HeRéetkard's LaserJet 4P, 4AMP, and
4ML, which are presently shipping, are Plug and/Plripherals.

Try It!

To see how the improvements made to printing suppd@hicago will help users that
print from MS-DOS and Windows-based applicatiors)’ye got to try it!

Quick Return to Application Time

To demonstrate the improved quick return to appbeoatime for printing from MS-
DOS or Windows-based applications, try the follagvin

e Under Windows 3.1, start Print Manager. Turn @€kground printing if
supported by your application (for example, WordWindows version 6.0).
Print from your application - how long did it takefore control was returned?
Perform the same task under Chicago - how longt dédke before control was
returned?

e Quick return to application time is also evidentnlprinting from MS-DOS—
based applications. Try printing from an MS-DOSsdshapplication under both
Windows 3.1 and Chicago - how long did it take Ibefoontrol was returned?

Spooling from an MS-DOS-based Application

In addition to providing quick return to applicatitime when printing from MS-DOS—
based applications, print jobs generated by MS-0aSed applications show up in
the Chicago print queue and can be manipulatecplike jobs from Windows—based
applications. To see this, try the following.

* Pause the Chicago print queue for your printertaad print from an MS-DOS—
based application and note that it shows up irptire queue.
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Plug and Play Support

To try Plug and Play support for printers with Glgo, connect one of the supported
Hewlett-Packard LaserJet printers (4P, 4MP, and ¥tfiat is Plug and Play aware to
your computer before starting Chicago. During@écago boot process, the Plug and
Play printer will automatically be detected and wilompt you to install the
appropriate printer driver.



Communications

Chicago features a new 32-bit communications subsythat provides higher
throughput, better reliability, and greater devitdependence for communications
operations than Windows 3.1. The new communicat8ubsystem serves as the
underlying architecture on which Chicago providesimunication services for
supporting remote network access, Microsoft At Wiask services, access to on-line
information services, and remote access to mail.

The communications architecture addresses prolifeamsisers have encountered with
communications support in Windows 3.1 to provideaverful, robust, and flexible
communications architecture.

Summary of Improvements over Windows 3.1

Changes made in the kernel and communicationstacthiie in Chicago provide
improvements and benefits to the Windows 3.1 usduding:

* Robust and reliable high baud rate communicatibreughput
«  Better multitasking of communications applications

e Simpler centralized setup and configuration

e Broader device support, and

»  Better support for sharing communication devices®C (e.g., modems) among
different communication applications

Communications Architecture

Around the time when Windows 3.0 was first deveth#100 baud modems were the
mainstream and 9600 baud modems were just becaffrglable. Windows was
able to handle receiving data at these relatively sates without much difficulty.
However, as mechanisms to transfer communicatidfosmation at faster rates (e.g.,
higher baud rates or the through the use of datgoession) are becoming more
popular, the communications architecture of Windoasded to be examined closely.

Around the time when Windows 3.1 shipped, 9600 baodems were extremely
popular, and communications under Windows 3.1 hadynbarriers that limited the
overall effectiveness of reliable high data thrqughand support for multitasking
when running communications applications. Thesedya included high interrupt
latency and overhead affecting high speed commtiaita and a monolithic driver
architecture that made it necessary for some hardies to replace the
communications driver provided with Windows to alltheir devices to run efficiently
in the system.

Chicago greatly improves upon the Windows 3.1 &echire to support
communications applications and supports high speatmunications, as well as a
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modular communications architecture to allow ttpatties and communications
device manufacturers to easily plug in new commatioos device drivers. This
section describes the communications architectsee in Chicago.

Chicago Communication Goals

The goals of communications support in Chicagd@eased around supporting an
architecture that delivers better performance ivamdows 3.1, and supports ease-of-
use enhancements through Plug and Play communisatibhe communications
architecture of Chicago delivers the following penfiance benefits over Windows
3.1:

¢ High-speed reliability

Chicago supports reliable high-speed communicatigriseseping up with data
coming in from the communications port, and thislting in no lost characters
due to interrupt latency. In addition, the use &2-bit protected mode file
system and network architecture results in lesséhpn the communications
system by reducing required mode transitions atedrimpt latency.

« Higher data throughput

The 32-bit communications subsystem leveragesrinenptive multitasking
architecture of Chicago to provide better resp@rsdgs to communications
applications, and thus supporting higher data tinput. Communications
transfers in 32-bit applications are not as afigttg other tasks running in the
system as Winl6—based applications under WindoWws 3.

* Provide support for time critical protocols

Chicago’s communications architecture provides supipr time critical
protocols and allows for real-time serial devicatcol.

The Plug and Play initiative provides ease-of-udgaacements system-wide in
Chicago and communications support is no differéitug and Play support for
communications delivers:

« Broad device support

Chicago features a new communication driver archite that makes it easier for
third-parties to extend the communications suppmvided as part of the
operating system, without sacrificing functionalitystability. In addition, the
new communications architecture features APIsahaextended to support more
robust communications devices beyond base RS-2d2eade(e.g., ISDN).

e Easy to install and use communication devices

Chicago features centralized modem installation@mdiguration support to
simplify setup for end-users, and simplify commatiicns development efforts
for application developers. Chicago leveragesiesof a single universal
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modem driver (UNIMODEM) to provide a consistent fmaaism for
communicating with modem devices. Chicago alswides detection support for
Plug and Play modems. It also provides supporexisting hardware by
including mechanisms for detecting legacy modems.

« Enables device sharing among communications applitans

Through the use of the Telephony API (TAPI), Chizggovides consistent
device-independent access to control communicaliéwices for operations such
as dialing and answering incoming calls. Arbitatfor sharing of
communication ports and devices is also handlezutiir TAPI. For example,
while Chicago remote access services is waitingfoincoming call, a TAPI-
aware fax communications application can send égomg fax without having to
first terminate the already running communicatiapplication.

To further understand the improvements relatetiéanew 32-bit communications
subsystem in Chicago, we’ll examine the compongatsmake up the
communications support.

Chicago Kernel Improvements

When data is coming into the system from a sedairounications port, an interrupt
occurs telling the system that a piece of datgusideen received. Under Windows
3.1, if information is being received at a higherdtwas possible that the system could
not keep up with the incoming data, thus resulimegrrors or lost information at the
port.

What is unique about serial communications I/héd bne interrupt occurs on the
system foreachincoming character, versus disk or network I/@vhich they
manipulate blocks of information at a time. Thedw®n on the communications driver
to keep up is quite high.

To support high speed throughput of informationrfra communications device, the

system must be able to respond quickly to incordiaig. In Windows 3.1, real-mode
drivers sometimes disabled system-wide interrupt&f‘long” period of time (usually
in terms of milliseconds), during which no incominformation can be received.

To directly address the issue of supporting higlustained communications
throughput, the Chicago development team focuseateas in the Windows kernel
that resulted in periods of time that interruptsevdisabled by the system. In
Windows 3.1, the Windows kernel and other compaesats limited to reliable serial
communications at rates of 9,600 bps or slightijhbi (dependent upon CPU speed),
due to high interrupt latency or other systemsgiebmitations. In addition, the use
of real-mode file system and networking drivers lddalock the system when
Windows 3.1 had to execute real-mode code, thugeptig the system from being
able to keep up with incoming data.
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To improve performance and the rate at which tls¢esy can accept incoming data
reliably, the Chicago team reduced code that canlmnused by one process at a time
(critical sections), and reduced interrupt lateimcthe core system. In addition, the
use of new 32-bit protect mode components fortiy@émentation of the file system
and network subsystem also helped to improve thegyresponsiveness. Chicago is
now truly limited in baud rate only by the hardwaleracteristics of the PC such as
the processor speed, and type of communicatiorts por

Driver Architecture

The communications subsystem consists of a mo@@ldunit protect mode architecture
with new communications driver& COMM is a hew layer that provides protected
mode services that allow Windows-based applicataonsdevice drivers to use ports
and modems. To conserve system resources, comeiionig device drivers are
loaded into memory only when in use by applicatioAtso, VCOMM uses the new
Chicago Plug and Play services to assist with gondition and installation of
communications devices.

Win16 App

Winl6
Communications
API|

COMM.DRV

Serial Port

Modem

Hardware

Figure 66. Windows 3.1 Communications Architecture

Windows 3.1 uses a monolithic communications dri@®MM.DRV, that provides
an APl interface for Windows—based applicationsiteract with communications
devices and the code that serves as the commumsaidrt driver. The monolithic
approach made it necessary to completely replac®tihdows communication driver
if new functionality was required by a hardwareidev Figure 66 shows the
relationship between the COMM.DRYV driver and thedinare device in Windows
3.1

Chicago provides a more flexible communication$iecture than Windows 3.1,
separating communications operations into thremamy areas—Win32
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communication APIs and TAPI, the universal modeivedr and communication port

drivers.
Win32 Communications ‘ Commvl\jir:igllons
Application Application
J Control J Data ‘ J
Win32 Win32 Win16
TAPI COMM API COMM API
l IHV Driver l ‘ ‘
UniModem Driver ‘ COMM.DRV Replacetgr;sr; Comm
VCOMM ‘
Port Driver(s) ‘
SERIAL other drivers
| | \
Hardware Serial/Comm IHV Adapter(s)
Ports/Devices Port

Modem

Other Comm
Device

Figure 67. Chicago Communications Architecture

Figure 67 shows the relationship between the VCOdtMhmunications driver and the
port drivers to communicate with hardware devic€ke flow path for a Winl6-based
application is also illustrated to show how comipiéity is maintained for existing
Windows—based applications. Compatibility is maiimed for IHVs and ISVs that
replace the Windows 3.1 COMM.DRYV driver, however tlendor-specific
communications driver communicates directly witd tfO port, rather than going
through VCOMM.

A description of the primary areas that make upattohitecture are described below.
e Win32 Communication APIs and TAPI

Chicago’s Win32 Communications APIs provide anriigige to use modems and
communications devices in a device-independenidashpplications will call
the Win32 Communication APIs to configure modems parform data I/O
through them. Through the Telephony API, applaraiwill be able to control
modems for operations such as dialing, answeringanging up a connection, in
a standard way. TAPI-aware communication applbecetino longer need to
provide their own modem support list, as interaciigth a modem is now
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centralized by Chicago. The communications fumgtiity provided with Chicago
utilizes these services.

e Universal Modem Driver

Also new in Chicago is the universal modem dritémiModem, which is a layer
for providing services for data and fax modems, awide. Users and application
developers will not have to learn or maintain difft modem “AT” commands to
dial, answer, and configure modems. Rather, Unidodoes these tasks
automatically, using mini-drivers written by modéardware vendors.
Application developers can utilize TAPI to perfomnodem control operations in
a modem-independent manner.

e Port Drivers

Port drivers are specifically responsible for cominating with 1/0 ports. 1/O
ports are accessed through the VCOMM driver angigeoa layered approach to
device communications. For example, Chicago wile a port driver to
communicate with serial communications and paralets, and third-parties and
IHVs can provide port drivers to communicate whikit own hardware adapter
such as multiport communications adapters. Wighpbrt driver model in
Chicago, it will no longer be necessary for thi@es to replace the
communications subsystem as they did in Windows 3.1

Telephony API (TAPI)

The Windows Telephony API is part of the Microséfindows Open Services
Architecture (WOSA), which provides a single sebp&n-ended interfaces to
enterprise computing services. WOSA encompasseasaer of APIs, providing
applications and corporate developers with an ge¢wof interfaces to which
applications can be written and accessed. WOSAiatdudes services for data
access, messaging, software licensing, connectiwitifinancial services.

WOSA services such as the Windows Telephony APsisbof two interfaces.
Developers write to an applications programmingrifiatce (API). The other interface,
referred to as the service provider interface (SPIysed to establish the connection to
the specific telephone network. This model is kintio the computer industry model
whereby printer manufacturers provide printer disvier Windows-based

applications. Figure 68 shows the relationshipvben the “front-end” Windows
Telephony API and the “back-end” Windows Teleph&fi.
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Phone-enabled applications
[ Rolodex ][Call controﬂ [Conferencing[ Mail ][Agent desktog

Application programming interface

Windows Telephony DLL

Service Provider interface

Telephone network services
[ PBX ][Cellular ][ ISDN ][ PCS ][ POTS ]

Figure 68. Windows Seamlessly Integrates Applicaihs and Telephone Networks

The Windows Telephony API provides a standard veayxdmmunication applications
to control telephony functions for data, fax, amice calls. This includes such basic
functions as establishing, answering and termigadicall. It also includes
supplementary functions, such as hold, transfarference and call park found in
PBXs and other phone systems. The API also preadeess to features that are
specific to certain service providers, with buiitéxtensibility to accommodate future
telephony features and networks as they becom&ahbigi

Through the use of the TAPI services, applicatibias support communication
services have a device-independent means for atilegavith communications
devices. TAPI also provides a common access méehdar requesting the use of
communication ports and communication devices, phasiding a means for
communications-based applications to share a singtdem (voice, fax, or data) in the
computer.

Chicago includes TAPI support in the base operatysem, thus allowing application
developers to leverage this functionality in th@fricago-aware applications. In
addition, all communication components includegad of Chicago are TAPI clients.

Better Sharing of Communication Devices Between
Communication Applications and Services

Through the TAPI interface, communications appiaa can ask for access to the
modem or telephone device, allowing the Chicago f@anications subsystem to
arbitrate device contention and allow applicatitmshare a communications device in
a cooperative manner.

Win32-based applications can utilize TAPI functiiyao allow applications to be
able to make outgoing calls, while others are wgifor inbound calls. For example,
while a remote network access service is configimeduto-answer mode and is
waiting for an incoming call, a Win32—based comroations application can call the
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TAPI services to request the use of the modem anfdgmn an outgoing call. Of
course, only one call can be performed at a timeubers no longer have to terminate
other applications that are using a communicafpmisin order to run a different
communication. The TAPI services arbitrate requesshare communication ports
and devices.

Centralized Modem Setup and Configuration

Support for installing and configuring a modem un@hicago is greatly simplified
over Windows 3.1. No longer is it necessary tdfigome each individual
communications program for the proper serial ppgdem type, and other related
modem configuration parameters. Chicago provieéasral configuration of
communications devices through an icon in Contemid?. Win32—based applications
that take advantage of the TAPI services implentemteéChicago can completely
leverage the user’s configuration of their commatians hardware, making
subsequent configuration of communications-baseticgtions easy.

Chicago brings the following benefits to modem dogunfation:

¢ Easy modem configuration for use by entire syst@mméw communications
applications

¢ Centralized communications port status and cor#itjm
e Supported by TAPI & Win32 Communication APIs

e Support for 100+ modems in Chicago

Modem Configuration in Windows 3.1

To understand the implications of improved modeppsut in Chicago, let’s first
examine the issue of modem configuration under \Wved3.1. Under Windows 3.1,
when a user adds a new communications progranetodbmputer, the user must first
configure the application to communicate with the@dem by specifying the COM
port to use, the type of modem they have, in additb other communication
parameters. Communications and modem configuraieither handled by the
applications vendor and specified as a seriesfaluttenodem “AT” command
statements, or it is up to the user to read thrdusfhher modem manual and type in the
appropriate command strings. Figure 69 shows thddvh Commands dialog box in
Terminal provided with Windows 3.1. Furthermor&en the number of modems
available on the market, many Windows 3.1-basedmanmitations applications
support a limited set of recognized modems becaige increased burden on the
applications developer to provide this support.
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[ Commands
Prefix: Sulfix:
Diak [ATDT | |
Hangup: | +HE | |AT H |
Binary IX:  [ATS58-056 |[ATS58-356 | | | Modem Defaults
_ O Hapes
Binary BX-  |ATS58=356 |[ATS58=356 |
Originate: ~ |ATROE150=0 |

Figure 69. Modem Configuration in Windows 3.1 Ternmnal

Modem Configuration in Chicago

As with support for printers, the use of modem€imcago is centralized by the
operating system. When a user first installs Gioc#he user is prompted to detect or
identify the modem device that they have connetdent installed in their computer.
Once a modem has been selected and configuredpamyunications application that
supports TAPI services can interact with the modemdevice-independent way.
Users no longer need to know or understand complicéAT” command sequences to
customize their communications application.

Configuring a modem under Chicago is as easy derpgng three simple steps:
identifying the new modem device, configuring thedem device, and configuring the
Telephony services.

Identifying the New Modem Device

If the user doesn’t select a Modem when Chicadipssinstalled, a new modem can
be identified from the Modems control panel icélthen the Modems dialog box is
displayed, the user can either select a modem thertist of known manufacturers and
models, or can choose the option to have Chicatertithe modem connected to the
PC. The detect option makes it easy for userssmguPlug and Play detection or
querying the modem to configure the correct devi€é€hicago can not detect the
device, then the user can manually select the pmopeem to use.
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4B Modem Setup x|
@ Install Nevs Modem

You have chogzen toinstall a new modem. Press Select if you know the
modem's manufacturer, mode! and part. Othenwise, press Detect.

IF wou don't want

Click the Modem that matches your hardware, and then
click OK. If pou have an inztallation dizkette for this
device, press the "Have Disk.__." button.

-

Manufacturers: HModels:
Select Apex Data Inc. = O Hayes Accura 144 + FAX144 %_‘
[E— YL > Hayes Accura 144B + FAX144
Communicate
Compag O Hayes Accura 24 EC + FAXI6
Data Race [ Hayes Accura 248 EC + FAX96
E:as::n ;> Hayes Accura 96 + FAX9E
Gateway 2000 0 Hayes Accura 96B + FAX96
Generic > Hayes Dptima 144 + FAX144
Ha‘ves — N Dot 1440 CAY1dd 2

Have Dizk___ |

Figure 70. Selecting a Modem Device

Configuring a Modem Device

Once the proper modem has been selected, thearseptionally change the
properties for the device to set configuration pagters such as the volume for the
modem speaker, the time to wait for the remote edergo answer the call, and the
maximum baud rate to use. (The maximum baud sdimited by the speed of the
PC’s CPU and the speed supported by the commuorsagiort.)

General  Connection |

— Speaker volume—————— [~ Maximum speed
oft '_J_ Loud Highest Possible j
o 2400
v Turn off after connected 4300
3600

13200

— Call preferences
¥ Use tone dialing

[v “wiait for disl tone before disling
W Cancel the call if not connected within IED seconds,

[ Discannect a call if idle for mare than {20 minutes.

Advanced... | Canfigure Part...

oK | Cancel | gppl_l,lNowl

Figure 71. Sample Modem Property Sheet



189

Configuring Telephony Services

In addition to configuring the modem device, therusonfigures telephony services to
identify the various dialing parameters associatid the different locations where
the computer will be used.

For each location where the PC will be used, infidfom is stored for use by TAPI-
aware applications to simplify dialing a local ¢alllong distance call, the area code
for the location for use in determining whether ¢lad is inside or outside the calling
area code, and calling card information. For &idgsPC, the location would
commonly use the “default location” or perhaps dwathe default name to “in the
office,” whereas a mobile user would add severffint locations to match where
the laptop computer is commonly used.

For example, a mobile user may use the computeinffice, on the road, or in a
remote city as part of his/her business needs. fdlleaving figure shows several
different locations selected.

+ Dial Assistant EE

Location

Calling Card |

To help pou dial the night phone
number, zelect your curent location or
create a new location,

D efault Locatlon

Caling Ca In hotel in San Francizcs ad

On the road in Los Ang .k

Area code:

Country code: INolth America and Canbbean [1] j

Dial Ig_ Before Local Calls, Ig Before Long Distance Calls

0K | Cancel | ﬂppl}lNowl

Figure 72. Dial Assistant Property Sheet for Con§uring Location Information

Improved Device/Hardware Support

Chicago provides improved communications deviceteardware support over
Windows 3.1. A few areas of improvement are disedsbelow.
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16550A UART FIFO Support

Chicago will provide greater robustness and peréone at high baud rates for MS-
DOS-based and Windows-based communications apiplisatising local serial ports
with 16550A compatible UARTs. The 16550A UART caint a 16 byte FIFO buffer
to prevent character overflow due to interruptriate and helps to reduce interrupt
overhead overall. The Windows 3.1 communicatianged did not fully support the
use of the 16550A UART, requiring some third-pamynmunications vendors to
replace the Windows 3.1-provided communicationgeiri Communications in
Chicago should alleviate the need for third-paggdors to replace communications
driver components.

More Ports Supported

Windows 3.1 imposed a limit to the number of logizames that could be used to
address or refer to serial communication portstarghrallel ports, of 9 serial ports
and 4 parallel ports. The communication APIs pneseChicago have been enhanced
to support the same number of logical ports as MEsSDwhich is 128 serial ports, and
128 parallel ports. This limit inhibited the udenaulti-port serial devices in Windows
3.1. The actual limitations to the number of patable is still based on the physical
number of ports available to the system.

Support for Future Parallel Modems

Chicago also provides support for Enhanced CapiasilPorts (ECP) to facilitate
higher speed communications than is possible ogerial device. This support
allows the use of future parallel port modems.

Plug and Play Support

Plug and Play support for communications deviceShitago facilitates the detection
of connected modem devices and assigning of systsaurces (e.g., IRQs and 1/0
addresses for communication ports), simplifyingfguration and setup. In addition
to Plug and Play detection, Chicago provides fonuahdetection of non-Plug and
Play communication devices such as modems. Siwge ts presently no standard for
obtaining device information using the “AT” modewwnemand strings, detection of
legacy modems is handled by performing a manualyqofethe modem device and
checking information returned against a databasknofvn modem information.
Microsoft is working with other leading industry m#acturers to standardize the
modem command set as part of a Telecommunicati@hsstry Association (TIA)
proposed standard called 1S-131. When this prdpesalopted, Chicago will support
the standardized command set and this will aidatiete of legacy modems.

Modems

Plug and Play detection for external modems requigav firmware in the modem to
return the required Plug and Play ID informatiohjlesinternal Plug and Play
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modems utilize the ISA Plug and Play specificati@hicago supports the use of
PCMCIA communication devices as part of the Plud) Rtay services for the
PCMCIA specification. Some modem manufacturersimiprove their
communications product offerings by revising tresiisting modem lines, whereas
others will produce a new line of Plug and Play emod. Detection for Plug and Play
serial devices such as modems is handled when @hisanitially installed, during
the Chicago boot process, or when a new modemelévimonnected to the system.
As with other Plug and Play devices, the user tdiad that the new device has been
detected and is asked to confirm the installatimh @nfiguration of the device.

Support for legacy modems is provided by using aegpecific information about a
modem to provide a manual detection mechanismrawiging a list of supported
modems from which a user can choose the appropmiege Once the modem is
identified for the system, it is available for useTAPI-enabled communication
applications including remote access services, ddiait At Work fax services, and the
new HyperTerminal communications application.

New Communications Application: HyperTerminal

Chicago includes a new 32-bit communications apfibe called HyperTerminal that
demonstrates what it's like to be a good commuitinadpplication under Chicago.
HyperTerminal offers the same base communicatipalgidities as Terminal included
with Windows 3.1, but integrates well with the Gigo Ul and demonstrates how the
Win32 communication APIs and TAPI services suppuote flexible communications
applications than Windows—based applications ukidiedows 3.1.

Good communication applications under Chicago wtilize the following services
and capabilities to offer a more robust and powesdiution:

*  Win32-based application that uses the Win32 Comaatioin APIs.

« Internal architecture that uses multiple threadsxefcution to provide good
responsiveness to the user and great error-fréespiged communications.
Multiple threads allows for full preemptive multdng of communication
tasks, supporting concurrent interaction with teerudownloading of remote
data, and display of communication status.

»  Support for TAPI services for making remote conimest and controlling the
modem device.



192

Try It!
To see how the improvements made to communicasiopgort in Chicago will help
users of existing MS-DOS and Windows-based comnatiioics applications, you've
W oLse got to try it!
Background Multitasking of Communications Applicati ons

To see how support for communications applicatio€licago is improved over
Windows 3.1, try the following under both Windowd &nd under Chicago:

¢ Run an MS-DOS-based communications applicatioharbackground with other
foreground activities.

¢ Run a Winl6-based communications application ambe other CPU or disk
intensive tasks, such as copying files, accessimgtwork, or accessing/formatting
a floppy disk.

¢ Run the 32-bit HyperTerminal communications appiaraand perform other
CPU or disk intensive tasks, such as copying faesessing a network, or
accessing/formatting a floppy disk.



Mobile Computing Services

As personal computing moves beyond its traditidetérs of a single desktop,
Microsoft is committed to leading the market asdhigcal catalyst in this change.
With Windows “Chicago,” Microsoft is in a uniquesgition to deliver system services
and end-user functionality that takes mobile corimguto the next level of

opportunity.

Vision of Chicago Mobile Computing

The goal for mobility in Chicago is to allow users-hevever they are and whatever
computing they want to do—to do it easily. Our stggtfor delivering on this vision is
based on the following tenets:

Mobile computing encompasses anyone that moves away frohetr desktop
PC and wants computing capabilities.It includes everyone, from the people
who moves from meeting to meeting in an office dinifj, to those who shuttle
between their homes and offices, to those who haweffice at all and move from
customer site to customer site.

The tasks people want to do away from their desks@ fundamentally similar

to those that they want to do on their desktop.On desktop PCs, people want to
draft a memo, review a budget spreadsheet, bromsad, @eruse a presentation
on the network, look at their schedule for the dAyvay from their office and
desktop PC, people want to continue browsing emgdlfting a memo, or

perusing a presentation up on the network.

The “mobile” computer environment is fundamentally different than the
desktop environment. When users move away from their desktop PC, their
computing environment changes dramatically. Poet&el users are operating in a
power constrained environment with a video displfign half the size of their
desktop display. Their hardware changes reguéslhey plug in/unplug

different components to deal with the task at hafidey can’t participate in their
workgroup so they can’t access a file on a serveeaeive email. In this way, the
mobile computing environment can be constrictivagers.

Chicago Mobile Framework

Mobile computing restrictions stem from two probem

Communicating

At their desk, users have a wide array of commuiginaapabilities to keep them
connected to the people in their network workgrang people outside of their
workgroup. They have access to the LAN and alétwices such as email, file
sharing, and print sharing. There is a phonexanfachine, and perhaps a shared
modem close at hand. When they leave their ddsise users become
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communication islands. They are cut off from thearkgroup and all its LAN
services. Phones, faxes, and modems are notyeadilable. Being mobile is a
constant struggle to stay in touch.

To realize seamless mobility, users must be abéasily communicate regardless
of location whether it be in the office, at a cusér site, or at home.
Communication is between their portable and thegktbp PC, between
themselves and the rest of their workgroup, andidsert themselves and the
broader community of PC users.

Chicago provides compelling end-user communicateabilities and an open,
extensible set of services for applications toldisth these connections.

Adapting to hardware changes and differences

Desktop PCs operate in a fairly constant environm&tobile computers do not.
For example, docking station owners usually chamgeo resolution, pointing
device, and network state every time they chaogation (for example, when
they undock). To change locations means twealkomfguration files,

contending with error messages and restarting doenputer a lot. Being mobile
is a constant struggle to get the hardware to adape new conditions the user is
computing in.

A portable PC user’s hardware configuration is tamtyy changing as he or she
move from location to location. To achieve seamlesbility, these changes in
hardware must be seamless to the user.

Microsoft's Plug and Play architecture, definegbartnership with other industry
leaders like Intel and Compad, provides an inftestire to effectively tackle
these problems.

Chicago’s development investments for mobile coimgubave focused on delivering
solutions for these two problems. More specificathe development focus has been
on the following:

Keeping mobile PC users connected to and commiumicaith people both
within and outside of their workgroup (LAN).

Seamlessly adapting to hardware changes when dserand different hardware
as they move from location to location, task td&tas

The following table shows features meant to additesgommunication and hardware
adaptation needs of users:

Communication Hardware Adaptation
Empowering Remote Access Warm Docking
Users The Briefcase: File Synchronization Power Manageémen

Local Connections: Serial, Parallel, Wireless  PCMSupport
Remote Malil Dynamic Networking
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At Work Fax Deferred Printing
Accessing Internet and Online Services DynamicdiResolution
VoiceView Enhanced Mouse Support

User Profiles
Password Management
Document Viewers

Enabling Chicago Networking Architecture Plug and Play Atebiure

Independent Slow Link and Remote Access Services Device Detecind Setup

Software Vendors  OLE 2: File Synchronization Interfaces Plug andyPteessages

(ISvs) Telephony API (TAPI) Enhanced Registry
Unimodem

Messaging API (MAPI)

The following sections detail how Chicago providteproved communication and
hardware-adaptability features for the mobile user.

Remote Network Access

In the office, well over 50% of PC users have bee@rcustomed to full workgroup
computing capabilities—printing to a network printeending and receiving email,
and accessing shared files. However, when usave lie office, while they can take
their computer home, they cannot take all of treresth resources from their
workgroup environment with them.

Chicago’s remote access feature gives users caanptakgroup computing
capabilities whether it be running a client-serapplication accessing a customer
database, downloading and/or browsing email, oesging shared files. It is smoothly
integrated into the Chicago shell so it doesn’tiséike users are running a separate
application. Establishing a remote connection wdhie same as establishing a
connection in the office—the user simply doubleidion the network object to
connect. Similarly, if the user double-clicks omiMa remote connection is
automatically established.

The Remote Access client software component, likerést of Chicago networking,
connects to a broad set of networks and providespan architecture for universal
connectivity. Chicago’s remote access functiopatitludes support for IPX,
NetBEUI, and TCP/IP network protocols using indystiandard point-to-point
protocol (PPP) over the wire, as shown in Figure B8cause remote access support
uses the dynamic, 32-bit, protected-mode netwaskitacture of Chicago, users don't
have to reboot their computers or exit Windowsdntimue working after establishing
or ending a connection.
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| Applications |
v
| Remote Access Services |‘—’| Session Mgmt & Authentication |

I
[ |i [TToPIP | [TTPXwirouter | NetBIOS Gateway
|

|

| Unimodem | | PPP |

! !

|
|
| VCOoNM |

Figure 73. Remote Access Functionality in ChicagBupports TCP/IP and IPX

On the host computer—that is, the one into whichufer is dialing—Chicago
provides an easy to use, single-port host, capbtailti-protocol routing for IPX and
NetBIOS with pass-through user-level security. sT$gcurity uses Windows NT or
NetWare authentication mechanism and user databasdidate the user. Of course,
share-level security is also an available optibising Chicago’s desktop management
capabilities, an administrator can disable diskéoess so users cannot dial into a
particular desktop PC, or remotely access theeenétwork. (For more details about
Chicago’s desktop management infrastructure, sedlétworking section earlier in
this guide.) If the user chooses to use a hostsysuch as Windows NT, Shiva
Netmodem/LanRover, or NetWare Connect, Chicagat®te access feature offers
full connectivity. This also means that the Chizagsktop PC can be used as a
convenient access point to a small LAN or simplyh® desktop PC itself. (The
“Daytona” release of Windows NT Advanced Servermpdements the remote network
access support in Chicago to provide a large né&tsolution that allows for as many
as 256 simultaneous dial-in sessions.)
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NetWare®
or Windows NT™
Server

Client
Laptop
Remote Access

- “Chicago” PC
Client

PQ

Third-party
Bridge router/dial-in box
Laﬁ)’émote Access
Client

Figure 74. Chicago Supports Flexible Remote Conntaty Options and Broad
Network Access

Chicago provides a modular, open architecture ppsrt applications establishing a
“pipeline” to the network remotely. Part of the MBR AP, is the Remote Access API,
which provides ISVs with services to initiate reguaremote connection as well as
gather information about the type and status ottmnection.

The second critical element of these servicesastbmote Access subsystem. This
open subsystem is network- and device-independesmidble universal connectivity.
This means, for example, that Chicago supports |18D&rds, PBX modems, and so
on. This capability is accomplished througghvice providers-software components
that manage physical connections, and networkidraffer the remote media. Finally,
the Remote Access subsystem has a modular authmtiprovider that can be
supplemented or replaced to provide custom secseityices. For instance, suppose
the BrandX Company wanted to provide its own cussemices. That company can
replace Chicago’s authentication DLL with its owartdke advantage of BrandX-
specific security features.

The following diagram highlights the various compaots of the remote access
subsystem that can be replaced by third-party seiptioviders. The shadowed items
can be replaced to add functionality not offeredHgybasic provider.
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Applications |

| Session Mgmt & Authentication |

Remote Access |¢ || Other Authentication DLLs I
TAPI A,
Other Protocols i TCP/IP [[1PX wi router |INEtBIOS Gatewgy
__NetBEUI

|
|
|
|
- |
Im, Other TAPI SPs [
|
|
: 3rd party PPP extensions ' PPP
|
|
|

VCOMM
v

Serial/Parallel ISDN Other Devices .
Modems

Figure 75. Authentication DLL Integrates Directly Into PPP Connectivity

Telephony API

To communicate in a mobile environment, users adiGations must dial phones or
modems. Applications can use Chicago’s TAPI td, avaether the device is a phone
on a PBX system, an ISDN board, or a modem. TABVigdes services to allow
applications to share a line so that more thanappication can wait for an incoming
call while another dials out. TAPI itself is exsdlrie so third-party developers can
write TAPI service providers to extend the dialsoi of TAPI. One such TAPI
service provider is Unimodem (discussed in deteihe following section).

TAPI also provides Dial Guide (this is the prelimip name for this user interface that
applications can call) to guide users through tloegss of defining the correct phone
number. Dial Guide gives users the opportunitgg¢fine phone numbers in a location
independent fashion. The user enters an areaawtieeven digits out of their
Address Book, for example, and using Dial Guideliapgocation specific parameters
to the number, such as a prefix to get an outéige When users dial this number
from different location, they simply switch theiidD Guide locations, instead of
reentering the entire number.

Unimodem

Similar to Window's infrastructure for printers, icago provides an easy, central,
extensible mechanism for installing and configunmgdems. It is important to note
that TAPI and Unimodem use Chicago’s extensibléB2ommunications
architecture. See the Communications Architecsertion of this guide for additional
information. Chicago automatically detects the emadand provide a default
configuration for it. Once the user installs a it is available to all applications.
Applications don't have to store modem commandbecapabilities of the different
modems. Chicago ships with support for the top @@dems worldwide. Adding new
modems is as simple as supplying the appropriite file. ( Microsoft certifies the
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.INF files for each new modem and the modem indulogo identifying it as
Windows compatible.)

“Local” Connections

Roughly 70% of portable PC users also own a dedRp As a result, they constantly
need to connect their desktop and portable PCalfidqthat is, from a range of one
to ten feet.). Chicago makes this process sigmifly easier.

Like remote access, establishing a local connedsiseamlessly integrated into the
shell and provides full participation on a variefynetworks.

Wireless technologies like Infrared (IR) are anofloem of local connections. Using
Chicago’s extensible device driver architecturegidsoft is working closely with
creators of wireless devices to develop and shipd@ivs drivers for these new
technologies.

File Synchronization: The Chicago Briefcase

Portable PC owners who also have a desktop PCarulystvork to keep the most up-
to-date files on the computer they are currentlggis

The Chicago Briefcase minimizes these headach&edyping track of the
relationships between the files on their two corapmutising a simple metaphor that
users are already comfortable with—a briefcase.

5

Weloome to the Windows Briefcase

'ou can uge the Windows Briefcaze to help pou
organize ahd keep pour documents up-to-date
between two PCx.

There are four easy steps;

1. Drag your important files into the Briefcase.

2. Take the Briefcase with you as you travel
by keeping it on your laptop computer or
dragaging it anto a floppy disk.

3. Make changes either Lo the files inzide the
Briefcaze or to the original files.

4. Chooze Update All from the Eriefcaze menu
to bring your files up-to-date.

Tao learn more about how to uze the Briefcase, select
"Briefcagze" in the Help Index.

Figure 76. Initial Briefcase Dialog Box ExplainingBriefcase Process

After installing the Chicago Briefcase softwaretba portable PCs, a user can specify
which files and directories he or she wants to taep up-to-date between the two
PCs by dragging and dropping those objects int®tiefcase. When the user
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reconnects the portable and desktop PCs, Briefnateenatically replaces the
unmodified files with the recently modified file$f both files have changed, Chicago
calls the appropriate application to merge theatise files.

53 by Briefcase
File Edit “iew BEriefcase Help
Mame | Sunc Copy In | Status | Size | Type | Modified

Ath Quarter Projecti... C:M\Excel Up-to-date T3FKB  Microsoft E..  Tuesday, May 1
@Documenl about th... C:¥winword Up-to-date E1.0EE ‘WardPad ... Tuesday, May 1
A (-

Figure 77. Sample Briefcase Contents Showing Docemt Status

Chicago provides a set of OLE 2 interfaces thawalpplications to bind
reconciliation handlers to it, track the conterftthe Briefcase, and define the
outcome of any reconciliation on a class by clasgsh For example, when both the
file in the Briefcase and its synched copy out$idee changed, Chicago calls the
appropriate reconciliation handler to merge the files. These APIs will also serve as
the foundation for Cairo’s reconciliation APIs. Asesult, ISVs writing to the
Chicago reconciliation APIs can leverage that itmesit as they write Cairo
applications in the future.

Remote Malil

Historically, a user leaving the office also le@hind email capabilities. Microsoft,
Lotus and other email vendors are changing thigcagio delivers the next generation
of remote mail. With Chicago, mail is completelyeigrated mail into the Chicago
shell so that a user’s Inbox appears as just anfidlger rather than a separate
application. When out of the office, users do@éd to alter their behavior. They
simply connect a phone line to their modem and s&ing mail. The remote
connection is established automatically for themgiRemote Access services.

While connecting remotely is seamless to the Wdkicago has minimized the cost of
slow links for the user. Performance over the \ume been enhanced, users can
browse headers, downloading only specific messagégetting an estimated time to
download and status of the download process.

Messaging API

MAPI provides a critical layer for Chicago’s mobgtory. Mobile users more than any
other class of users need multiple messaging peovidnd the ability to seamlessly
move between these providers.

MAPI is an open, extensible messaging infrastrecttandard. This standard ensures
complete independence for Windows applicationsdliedt software from underlying
messaging systems while enabling vendors to suppligle array of providers. MAPI
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provides the support to dynamically switch in amd groviders and associate multiple
providers and preferences with a “profile.”

Microsoft At Work Fax

Fax is one of the primary means in which mobilersisend messages and documents.
Rich fax services are seamlessly integrated irddCthicago email client. Users send a
fax the same way they send any other electronicages

For example, these services enable users to skmxdaad attach a binary file just the
way they do in mail today. Depending on the cdfi@s of the recipient’'s PC or fax
machine, the message appears as a message inloginith an attachment or for
those people with a Class 3 fax machine, the athdecument is rendered and
printed with a cover sheet. If users want to sexé$ when they are not connected,
they can spool them to their outbox and when tluenect, the faxes are automatically
be sent. Microsoft At Work Fax provides securiyehsure the correct recipient via
an RC4 encrypted password or public key and prikayeencryption.

Microsoft At Work Fax uses the open, extensibldhaecture of MAPI, plugging in as
a transport provider and then leveraging the ugerface provided by the Chicago
client.

Accessing Online Services

Online services are a critical network for PC usergather information and
communicate with other PC users.

Chicago integrates a variety of access pointsantine services. The Info Center
will allow Chicago users to send and receive ntaibtigh a variety of mail service
providers from a single integrated mail client. ic@lgo’s HyperTerminal
communications application will support dial-up oestions to services including
CompuServe, Dow Jones, and America Online.

User Profiles

Many users share portable and desktop PCs, butusachvants individualized
settings for user interface appearance and opgraystem defaults. Ideally, as users
move from one PC to another, these settings motrethem. This is possible with
Chicago’s user profiles.

A user profileis a list of user-specific settings, kept on a-yser basis, in the
HK_Current_User key of the Registry. Because psgiiles are per-user, even users
who share a computer can each maintain separatpnadide of customized settings
for Chicago.

User profiles can also be stored up on the netémaddress the needs of the roving
PC user. When the user logs onto Chicago (andttieusetwork) on differentPC,
their settings can be downloaded from the network.
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Password Management

Users constantly strive to protect the data orr fhaitables from prying eyes and
hands. This is no easy chore. Password proteatiboot-up, after a suspend
(reduced power) state, and at network logon mes@sunust often contend with
scattered user interface and multiple passwords.

Chicago’s Security Control Panel provides a cengngiensible mechanism for users to
manage their security. Chicago’s Master Passwiwebsgisers the opportunity to unify
all their different passwords around a single pasdwegardless of the physical store
of the password. This user interface and secaréyopen and extensible. As a result,
ISVs and portable PC manufacturers can add theirpraperty sheets to the Security
Control Panel and hook their password servicebddvtaster Password.

Document Viewers

Portable PC users often need to exchange and vdeuntents with customers or
people in a different work environment then theimo Many times, however, they
don't have the application used to create thatsfilehey can’t view the file..

Seamlessly integrated into the Chicago shell isxdansible, replaceable file viewer
technology. Users simply select a file and chd@aéck View” to view the file.
Chicago supports viewing more than 30 differemt fylpes out of the box and
publishes interfaces to allow applications to aggp®rt for additional formats and
even to add their own viewer.

Docking Support for Mobile Computing Hardware

Many portable PC users have had to compromisegapextensibility, and display
size and resolution in favor of mobility. Dockistations provide users with both the
mobility of the portable PC and the storage, exhglity, and versatile display
capabilities of a desktop PC. However, users wittkehg stations spend a lot of time
synchronizing files on the desktop and portable maters.

Chicago makes this kind of synchronization autoofati the user.

Microsoft forged partnerships with leading portabdadors like Toshiba and Compaqg
and BIOS vendors like Phoenix Technologies to agh&level of integration between
hardware and software never achieved before. ®hdhdware side, the challenges
were to electrically enable docking without powgroff the computer. On the
software side, Chicago must detect the changesrnifiguration anticipate the resulting
changes in hardware, manage any conflicts, andtleadppropriate drivers.

The results are exciting. Chicago and an acconipgrigmily of hardware support
docking without powering the computer off. Chicagps with a full complement of
dynamically loadable drivers from network drivesstouse drivers that load and
unload depending on whether the user is dockeddoaked.
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To the user, they simply choose to “Eject PC” fritia System menu. Chicago checks
for any potential problems before undocking (foample, Chicago lets a user know if
he or she has a file open on a network drive attitmie), and the system undocks,
without powering down if the user chooses. Ona#oeked, the system automatically
reconfigures for the different hardware (for exaepghanged video resolution down
to 640x480).

New Message Support

The Windows Plug and Play initiative provides iseav set of Windows messages that
alert applications and device drivers to changébérhardware so they can react
intelligently. These messages include:

« Docking:
About to change configuration (for example, whemdlser is about to undock)
Device about to be removed
Configuration changed (for example, when the usstryndocked)
Device about to be added

+ Power Management:
System about to suspend
System suspended
System resumed

« PCMCIA:
Device inserted
Device removed

* Miscellaneous:
New device inserted (for a device that needs tedbeip)
Serial mouse inserted
Parallel cable inserted

These messages expose a plethora of opporturgtiepplications and system
services to better support the portable PC uséica@o itself takes full advantage of
these messages. Take the Config_Changed messagesample. Applications
shipping with Chicago alone uses the message thys tive Briefcase uses it to try to
start updating, the print spooler to print all dede print jobs, and Mail to try to
reestablish a network connection.

The Registry

The Chicago Registry provides a centralized, dyoalata store for all Windows
settings that ISVs can use. The Chicago Regisgtfipels a branch called
HKCurrent_Config to better serve the needs of ailalser. The Config branch
stores information on a per-configuration basisr €&ample, the Desktop Control
Panel stores per-configuration information abodewi resolution changes and Print
Manager stores per-configuration information alithatdefault printer.



204

Configurations are created when Chicago querie8I@s for a dock serial 1D, asking
the user for a friendly name for the configuratiang then storing hardware and
software associated with this configuration. Apations access and store information
for each of the different hardware configuratidmattthe mobile user uses.

PCMCIA Support

The emergence of PCMCIA cards has been one of ts exciting advances in the
portable market. However, to date, users wererrgwe if the card was compatible
with their portable, they had to struggle througsétallation, and insertion and removal
was anything but dynamic.

Through the Plug and Play architecture, Chicag&€MEIA support brings power,
compatibility, ease of installation, and dynamiedcisertion and removal to the
PCMCIA experience. The drivers are robust, 32dyihamically loadable virtual
device with zero-memory footprint. Chicago shipgwvan updated version of card
and socket services and a compatibility testimgylprogram ensures compatibility
with these standards. Installation is as simpl@serting the card. Finally, insertion
and removal of cards happens dynamically. For @kamvhen the user plugs in a
PCMCIA network card instead of having to reboot¢benputer, the portable detects
the network card, load the network stack, estalalisketwork connection (assuming
one is available). Then the shell updates its ierface to reflect that the mapped
network drives are now active.

Dynamic Networking

Historically, network users with a portable haveldaith CONFIG.SYS files and a
regular stream of error messages as they connantedisconnected from the
network.

To adapt to changes in link speed and configuratiricago’s network solution is
completelydynamic, regardless of whether the user is usiadetWare compatible
components, or a Windows networking components.th&l underlying drivers,
transports, and redirectors are robust, 32 bitadyoally-loadable, protected-mode
virtual devices that support Plug and Play. Thistdes Chicago to load and unload
components of the network stack as demanded byhaedevents. For example,
when the user docks a portable PC, the network ooengs are loaded and
connections are established without user intenactithis is seamless mobility. Even
assigning a TCP/IP address is now dynamic, usiadpgmamic Host Configuration
Protocol (DHCP) servers to allocate addresses orade.

Power Management

One of the curses of a portable user’s existenbatiery life. Chicago supports
Advanced Power Management (APM) 1.1 which reprasambajor step forward from
APM 1.0.
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From an end-user perspective, there are three rlagmmges. First, integrated into the
Chicago shell is a battery meter that lets the asestantly monitor an accurate
representation of the battery life they have reinginSecond, from the System menu,
the user will be able to put their system in “Susiieas opposed to going to a
hardware control. Third, users will have the optad automatically powering their PC
off when they shut down Windows. (In the pastaiirse, the user had to shut down
Windows, then use the hardware power switch to sfiuhe PC.)

From a software vendor’s perspective, Plug and RR) messages allow
applications to react to changes in the power stadebattery life.

Flexible Video Resolution Support

In one focus group after another, display was dtethe number one limitation with
portables. To overcome that limitation, portabdadors are putting high-end video on
the motherboard, and users are plugging a moittivetir portable when they are at
their desks.

Chicago stores video resolution on a per configomabasis and supports dynamic
resolution changes. As a result, when the usdoé&ed, for example, they can set
their video resolution at 1024x768. Whenever tiatyrn to their docked
configuration, the resolution will automaticallytwen to 1024x768.

Deferred Printing

Users want to generate print jobs regardless ofevtieey are. Chicago supports
deferred print jobs so the user can generate jofastregardless of whether a printer is
connected. When a printer becomes available, Ghidatects this connection and
automatically spool the print jobs as a backgroprotess.

Extending this, Chicago gives users the abilitptiot to a generic printer. So if they
aren’t sure which printer they will be connectedéxt, users can still queue the print
jobs, then specify the printer only when they cane the printer.

Finally to better support the mobile user, Chicatywes the default printers on a per
configuration basis. If the user has a differaimtpr at home then they do the office,
when Chicago detects the change in location (fanmgte, docked versus undocked
state on a computer), it will change the defauhtpr.

Pointing Devices

In our focus groups, portable PC users often desdrdifficulties in switching
between the integrated pointing device on theitgie to a desktop pointing device
when they are at their desk.

Chicago improves on this in two ways. First, witesuser changes configurations,
Chicago automatically detects which pointing devicavailable to use, and enables it
(or both). Extending this, without changing configtion, users can plug in a Plug and
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Play serial mouse and the system will detect themeuse, and dynamically
reconfigure so the user can it.



Chicago’s Messaging and Information Center
A Single View on a World of Information

Customers today are using their PCs for an inanghsivide range of tasks, beyond
simply creating and editing documents. Electranail has not only become a primary
communication vehicle within many organizations #lso among companies,
organizations, and individuals. Many companies @gpghartments have begun
installing so-called workgroup systems, which pdavieam information sharing
capabilities beyond basic email. Finally, the warf online information services has
begun to dramatically increase—witness the astogntii9 per month growth rate
seen by the Internet, in addition to the rapid dhov commercial services, such as
CompuServel and others.

A problem users face today is that each of theféereint information sources and
services comes with its own unique software and inserface. Users often have
software for an email client such as Microsoft Maik groupware client such as Lotus
Noted], and an online services client such as CompuS3afgemation Manager,

and perhaps some Electronic Fax software theywedeiith their modem—all in
addition to the basic File Manager they use foeasing and manipulating documents.
Users with email accounts on multiple services fateven more complicated
problem, having to log into to several differentaginapplications simply to check their

mail.
, .
Today’s Dilemma
E-mail | [Workgroup On-line Faxes Files &
systems || systems services Documents

N

~

| Multiple Applications & User Interfaces

Figure 78. Today's Dilemma Involves Integrating Déparate Information Sources

To work with different types of information, theardoday must acquire and learn
four, five, or even more separate applicationste®fthere’s very little integration
between programs beyond rudimentary cut and paste.

To make using the PC interface easier, Chicagootiolages the previously separate
applications functionality provided by File ManagBrogram Manager, and Print
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Manager into a single Ul to provide common and test access. Chicago does this
by extending the Windows shell beyond just filed dncuments in the users’ local
and network file system. Users now have a sirgpé-t+Windows—that serves as a
platform that provides easy, common access to a wadiety of email systems,
workgroup applications, and information services.

The Info Center

As described earlier, the Chicago shell featurgisgle namespace that represents all
of the data accessible locally and on the netwditough the new user interface, new
users are protected from the complexities of aeldnigrarchy of information by
Chicago’s simple folder metaphor. Advanced usarsahoose to make full use of this
powerful namespace by using the Explorer tool othe entire hierarchy at once. The
Chicago namespace is initially divided into threedamental “places”

¢« My Computer—all of the files, documents stored physically oa tiser's PC.

* Network Neighborhood—all of the files and documents that reside on oBfes
on the network.

¢ Info Center—email messages, forms, documents, and foldersévat been
stored by some information service, such as anlaystem or workgroup
application. Items in the Info Center needn'’t b8-MOS files on a hard disk—
the actual storage mechanism can be an email systarworkgroup database
server.

Messaging and information services “plug in” to thio Center. It provides a
common interface in Windows where users accesH #ile services they use. Users
can choose to view the Info Center resources agaefplders (the default), or they
may “explore” the Info Center. The figure belovoals the Info Center opened with
the Explorer, in this case open to the user’s Irfotder.

i start - I@ Explorer - Inbox

B Explorer - Inbox
File Edt Yiew Tools Compose Help

| 23 inbox B @_I EI Sla|X ﬁalﬁilhﬁl
[ &l Folders 2|t ¢] From [ subject [ Dete

ktop Previous Folder
My Computer B @ Alex Edelsteir New Mail Design! 1116632 10:328M
=3 3% Floppy [&:] B2 1 Brian Valertin OLE Integration 11682 10:134M
=3 5 Floppy [B:) = Dennis &dler  Shell Status? 1115/82 F47PM
= ) &= @14 DanOran MNeed more work! 1114092 215PM
o) B Andy Hil Completed Designs  11/14/92 45480
[+ E Metwork EA 1 Alex Edelsteir New Mail Design! 111682 10:328M
=B info center B2 @ Brian valertin OLE Integration 11682 10:134M
B2 &1 Dennis Adler  Shell Status? 111582 3:47PM
2 & gmh Smith B DanOran  Heed more work! 114432 10:46AM
B2 d& 4+ Andy Hill Completed Desig 1144/92 9:458M

[ Outbex
(21 Sales Folder
Public Folders - Al

(23 Public Foldzrs - Favarite

Figure 79. Chicago Desktop Showing Info Center
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Within the Info Center, the user can:

Read and Send Emaibn a number of different email systems, while rtaiting

a single inbox for all incoming messages. Driwgitsbe available from a wide
range of vendors, including LAN-based systems,-bastd systems, and various
online information services.

Send and Receive Faxeslectronically with the use of a fax modem suppdthy
the Microsoft At Work Fax software. Faxes are gest like any email message,
and incoming faxes are received in the same inkithxather email.

Access Workgroup Serversncluding email, shared databases, forms packages,
document stores, and workflow systems with theafisgppropriate MAPI drivers.

Easily Move Messages and Documenksmck and forth between folders. Users
can store information the way they want to—emailsages can be mixed with
word-processing documents and spreadsheets. Ti#ows shell provides a
common user interface and toolset for managingetdédterent types of
information.

Organize All Types of Information for most effective retrieval and use. Folders
stored under the Info Center allow the user totereastomized views of their
information—users can choose which fields (or “prtipg”) to display in these
folders, and how to sort and filter the stored gem

Info Center Components

Chicago’s Info Center system is the part of the 8Bims operating system that allows
Windows to handle all these different types of infation. It consists of a number of
components:

A Set Of Basic MAPI Drivers. Chicago includes MAPI drivers for Microsoft
Mail as well as Microsoft at Work Fax services. Aaohal drivers will be
available from 3rd parties.

The Info Center “Viewer”. This is an advanced, extensible messaging and
workgroup client that is built into the Chicago Bhét can be the front-end to any
email or information system that has appropriateRVdrivers - including
Microsoft Mail. It can be easily customized toplésy advanced features when
connected to an advanced messaging system. utieglan OLE 2.0-compatible
rich text editor used for composing and readingsagss, as well as powerful
custom views, searching, and filtering.

Common Address Book The Windows Address Book contains not only email
addresses, but names, phone/fax numbers, maildrgssks, and other personal
contact information. Through the open MAPI inteds, it is accessible from a
wide variety of applications. Through the use ¢k drivers , the Address
Book is also the user interface for corporate eanadl information services
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directories. The Windows Address Book can stodresgses for multiple email
systems at the same time.

Personal Information Store The Windows Messaging System includes a
sophisticated local “database” that allows usetdoe messages, forms,
documents, and other information in a common pldterich organizing
capabilities include using long filenames, pludiagrand filtering on various
fields of the stored objects. Users can createsamd any number of custom
views on the information in their personal stolealso functions as the user’s
Mailbox—including a universal Inbox and Outbox thairk with any connected
messaging system.

MAPI 1.0. The core system components that connect thedriand other
applications to the various information servic®API's namesake component is
the Messaging Application Programming Interface -e-ght of services that any
mail-enabled or workgroup application can makeafseMAPI also defines a
Service Provider Interface (SPI) that allows drévéar “providers”) to be written
for many different messaging and workgroup services

Open Architecture for Open Connectivity

The
syst

Info Center is designed to work with virtuadlyy messaging or workgroup
em—whether it's LAN-based, host-based, or amerdervice requiring dial-in

access. The key to this open architecture is MARImetimes called the “Windows
Messaging System.”

| Info Center (or other MAPI apps)l

| MAPI (Windows Messaging System) |

Fax | | Voice | | E-Mail | | Online |

i.e.CompuServe,
MCI, AT&T, etc.

Figure 80. MAPI Provides an Open Architecture

Any

information or messaging service provider caaedop a MAPI “driver” (see

below) so that the Info Center can be used witit #ystem. There are currently over
60 different vendors working on creating MAPI drisédor different email, voicemail,
workgroup, and information systems—including LAN-edsHost-based, and
Wireless systems. A partial list of these providecludes:
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« Apple e MCI

o AT&T ¢ Microsoft

e« Banyan ¢ Novell

« CompuServe e Octel

e Delrina « RAM Mobile Data

e Isocor e Skytel

e Lotus «  WordPerfect
Profiles

A Chicago user can install a combination of driv@vghat their Info Center can be
used for multiple email or workgroup systems atdhme time. To make it easy to use
different information services, Chicago allows sstr set up profiles. A user’s profile
specifies which messaging and information servibesiser will have access to, along
with preference information and settings. In tkameple below, the user has set up a
profile that contains both CompuServe Mail as \aslIMicrosoft Mail. This user will

be able to send and receive on both systems simegltesly—while sharing a common
inbox and address book. Profiles are stored ifCtiieago Registry on a per-user
basis.

Options EE

Generall Fiead | Send | Speling  Profie |

ﬂ Meszaging Services in Profile 'ty Mail'

To configure a messaging service in this profile, select the
messaging service and press the Edit.." button. Tainstall
messaging service in this profile, press the '4dd..." button.

Prezs the 'Profile Settings..." button to change prafile options.

— Mezzaging Service:

omuerve Address Book -

Compuaerye Mal Transport -

Local Meszage Store Edit. | Hename |
WS Mail 3.2

Perzonal Address Book Add | Copy. |
] | .  Remave | About.. |

Profile Settings... |

(1] 4 | Cancel | &ppl_l,lNowl

Figure 81. Configuring a Profile with Multiple Services

A Quick Tour

To best understand the role the Info Center woldg m a user’s day-to-day access to
electronic mail and online services, a sample stemapresented as follows.
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To read their email in Chicago, a user would fiogt onto Windows. With many of
the MAPI drivers under no separate logon is reguioe the mail system—it has been
unified with the “system” logon. For simple accésshe user's common tasks,
Chicago has a Stdutton. One of the items on the Start button ie#/Inbox.”

This immediately takes the user to the inbox (sgarE 79 above) where he or she can
read any new mail received. Users can composemessages or choose to reply to
existing ones. There is also a “Compose New M&Ssggm on the Start Menu. The
Info Center includes an OLE 2.0-compatible richt teessage editor that lets the user
get the point across in an effective way usingratioation of fonts, font styles, and
font attributes.

! Chicago Info Center - Mail =] &
Fil= Edit “iew Inzert Format Tool: Compoze Help

al@|g] b =(e] BlelolE]| o 4

ITimesNewHoman j |1D j Bljlgll IE£§| E| e |
To.. ||F|i-:hard B artan
LCc... "

Subject: IChicago Info Center

i

Info Center Messages
Here's an example of the kinds of rich text and formatting that's possible with the
meszage editor built into the fefo Conter Flewer. Features inchude:

& Support for all standard Firdews fonts, type sizes, colors, et as well as
advanced formatting options lilke bullets and hanging indents.

*  Drag & drop editing -- instead of using et & paste, simply pick up vour
text and drop it whete you want it to go.

«  OLFE 28support-- including drag & drop between applications and Visual
Editing right in the e-mail message |

Figure 82. Rich Text Message Editor

Note that this same message editor can be use@amytbf the back-end messaging
systems that have MAPI drivers available. If thelerlying messaging system doesn’t
support rich text, the message can be sent astphdito maintain compatibility. Or, if
the destination reader also uses the Info Cenw&fi the rich text information can be
automatically encapsulated and sent as a binary fil

The user can address this message to any usey afi e email systems to which he
or she is connected. Additionally, the message Ineagent as a Fax by choosing a
recipient from their address book who has a Faxesdd or simply entering
[FAX:phone# on the TO: line.

Messages received in the inbox can be saved forefueference, if the user so
chooses. The user simply drags the messagesnytof #he other folders in the
mailbox (message stores)—or the user can drag tesage to any folder on their
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local or network hard drives. In the latter cdbe,message becomes a .MSG file—
but maintains all of the messaging-specific fieddsh as Sender, Recipient, and so on.

Information Stores

Sets of folders in the Info Center are also caliddrmation Stores. Users can also
drag items from the file system into informatioarstfolders. Information Stores go
beyond the basic MS-DOS file system in many walsey can be physically stored in
local files, or represent a database on a netwerles. One of the differences
between the file system and an information stothédsset of fields -- calledbject
properties-- that are stored along with each item. Objeopprties include not only
messaging-related properties like Sender, Recii®dte Received, Subject, and so
on—but also custom properties including:

» Fields Defined In Custom Forms. MAPI provides an open method for forms
developers to register their forms and related fialds. Once registered, these
fields become object properties suitable for saéag;ttategorizing, and so on.
This facility is available to any forms packagederelopment tool.

e Standard OLE 2.0 Document Properties.Applications that are compatible with
the OLE 2.0 object standard can choose to stofredbeuments in a standard
compound storage format. Compound documents ®type have a number of
pre-defined standard properties, such as Authdle, Heywords, Comments, and
Number of Pages. Users can simply drag a compdaodment into an
information store, and the document propertiesaatematically extracted so they
can be used in views, searching, and so on.

The figure below shows the OLE properties of a conmgl document that has
been dragged into a folder in the user’s infornmatitore:

Free Floating Document [ 7] %]

General Summary Info Statistic&l

Title: [RSM Class Schedule
Subject  [ES-RSMIRLS

Luthor: IEIaine Sharp

Kepwords: Isales meeting

Comments;  |Latest version of the zession schedule &
for this years regional sales meeting)]

0K | Cancel | gpplyNowl

Figure 83. OLE Document Properties
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e Custom OLE 2.0 Document Properties.Many applications allow their users to
define custom properties; for example, Case Nurfdyea law firm or Total for an
expense report. Like the pre-defined propertievapthese will be available in
the views, filters, searching, and so on.

The data in a Personal Information Store is kept $mgle file, making it easy for
companies to distribute rich documents and messagestandard format. Every
Chicago user then has a built-in tool (Info CeMimwer) that can browse, search, and
organize the information in rich ways. Person&bidmation Stores can be encrypted
and password-protected for security. Besides énedpal Information Store, the
MAPI architecture makes it possible to plug in maifferent types of servers and
databases as information stores.

The Info Center - Summary

The Info Center architecture then, provides Chicafb a single toolset and user
interface for accessing, exchanging, and organizifaymation—regardless of data
type, including E-mail, faxes, documents, and athé&rhrough MAPI, it provides an
extremely open platform—making the Windows desktap“place to live” regardless
of the back-end services in use.



Multimedia Services

For the past year, the home market has been ttestagowing segment of the PC
business, and multimedia titles have been oneeofettest-growing segments of the
software industry. A large and increasing portiéthe PCs being sold into homes are
coming with the equipment that makes cool multimeafiplications possiblé

notably CD-ROM drives, sound subsystems, horsepaawet local-bus video.

In 1993, the installed base of multimedia-capablaedtivs PCs grew rapidly to
become the largest multimedia computing platforrthaaworld.

™ Al other
B \vindows-based PC

2,000,00
0,000,00
8,000,000

6,000,000

4,000,00€
2,000,000
I g

Figure 84. Estimated and forecast sales of multindéa-capable PCs.Source:
Dataquest

By Christmas of 1993, there were more multimediagiavailable for Windows than
there were for any other computing platform.
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Figure 85. Number of multimedia titles sold by cormputer software retailers in
1993, by platform, by quarter, as reported by PC Dta.

Microsoft Windows and Multimedia

Microsoft is committed to making Windows the leaglfiorce in multimedia
technologies and systems for personal computets.c@mmitment takes many forms,
but the most important one is our ongoing investiremultimedia-related research
and development. Some of the end results of stdda years of research and
development are described in this chapter. THarifom the end, though.

Multimedia technologies are evolving rapidly, anel will continue to press ahead in
providing tools and architectural enhancementsithbke developers and consumers to
take advantage of new innovations.

A Little History

It is worth dwelling for a moment on how far Windewultimedia has come in the
last few years. When Video for Windows 1.0 wasaskd in 1992, sound cards and
CD-ROM drives were relatively rare. Graphics subsmns were universally ISA-
based, and software codec technology was in imayt. The standard size for a
digital video clip in this timeframe was 160 pixélg 120 pixeld] one-sixteenth of a
VGA resolution screen. Technologists (who undemdtow difficult this was to
accomplish) cheered wildly and proclaimed the dafhe multimedia computing era.
Customers shrugged. What's so great about a viliigthe size of a dancing postage
stamp?

In 1993, hardware and software makers began taetediquipment and technology
that offered better-than-postage stamp performahogasonable consumer prices.
Double-speed CD-ROM drives and local bus videoreffamore bandwidth to support
the massive data requirements of digital video ity sound. A second generation
of software codecs made more effective use of tie available. Prices on 16-bit
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sound cards dropped into consumer range. With Maftd/ideo for Windows 1.1, the
size of a digital video clip that a mainstream caiep could display reliably increased
to 320 x 240] one-quarter the size of the screen. On one laaitids have a point
when they label this sort of digital video “dancicrgdit cards”. On the other hand,
digital video of this size has proven compellin@egh to consumers that it has
spurred a virtual tidal wave of multimedia titlevééopment. Retail software store
shelves are crowded with multimedia titles and game

Progress marches on. Installing Chicago will pdlevioday’s multimedia PCs with an
overnight upgrade in multimedia capabilities. Bhea the capabilities of high-end
PCs in 1994, the mainstream PC of 1995 will be pldg digital video segments that
are larger, smoother, and better-looking than beésre] even up to 640 x 480 (full
screen) and beyond. We are now able to look fahwaite realistically to a time
when the amount of data that can be stored on &O0DBt (rather than the speed of the
video subsystem) is the most relevant factor |limgithe richness of a consumer’s
experience with a multimedia title or game.

1991 1993

Figure 86. The dancing postage stamp era of multiedia computing is over.

Chicago—A New High-Performance Multimedia
Platform

Chicago delivers a new high-performance platforrA@ multimedia. From a Big
Picture perspective, here’s the “greatest hitsiefit Chicago contributes to the world
of multimedia computing:

For consumers, Chicago makes multimedia easier, mor e
fun, and more engaging.

- Easier. Plug and play will make it far easier for consuntermstall multimedia
devices successfully. All of the architectural goit for digital video, audio and
MIDI is built into Chicago, so that users are liged from setup challenges. And
Chicago is compatible with multimedia titles andlsocreated for Windows 3.1.
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e More Fun. Chicago is a much better platform for computengs than any
version of Windows has ever been, including supfoorfast, intensely graphical
games.

¢ More Engaging. Installing Chicago is an immediate multimedia taoie that
allows any PC to become a better, more excitindgimatlia playback machine.
Authors creating titles and games for Chicago béllable to make their products
faster and more exciting to play.

For developers, Chicago offers a powerful platform for
professional multimedia authoring

¢ Power. Chicago’s new 32-bit architecture squeezes vastiyoved multimedia
performance out of PCs, so developers can capigitaldrideo and sound that is
bigger and bolder than ever before. The multitalirchitecture of Chicago
makes it a much more convenient working environni@niultimedia authors.

e Professional Quality. The streamlined architecture of Chicago’s digiteko,
digital audio, MIDI and file handling subsystemsble authors and toolmakers to
create very high-quality, sound, video, and aniaraéffects. Chicago is a very
attractive platform for professional developmentrafitimedia effects and footage
beyond the realm of the FC TV commercials, for example.

For hardware makers, Chicago offers exciting new
opportunities

e Graphics. A display driver technology called Display Contiraterface (DCI)
offers ways for Windows to take advantage of harévesssistance for several
graphical operations such as image stretching.

¢ Sound. A new technology called Polymessage MIDI offevared card makers a
way to play very, very complex MIDI sequences witttually no CPU use.
Sound cards are improving rapidly, and there iscatgdeal of room for
competition on a feature basis.

e Other features. Joystick support in Chicago raises the importarf@edigital
joystick port in consumer PCs. An improvement iod@am technology called
VoiceView offers opportunities for making computelephony easier and more
appealing for customers.

Making Multimedia Easier
Plug and Play Support

As multimedia applications, titles, tools, and garhave become more and more
compelling, consumers have begun buying add-onimedtia components (such as
CD-ROM drives and sound cards). Buying these dsvias been cheap and easy;
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installing them has been a different matter. Tbitpunildly, installing a CD-ROM in a
PC has heretofore required... patience.

Chicago’s new Plug-and-Play standard will makeprespect of adding a new
multimedia device to a PC considerably less dagntifust plug in a Plug and Play
enabled sound card and (literally) it plays. letf&hicago even makes the prospect of
installingold multimedia devices less dauntiiig Windows Chicago includes tools

that make it vastly easier to identify and resalwaflicts between so-called “legacy”
devices that are not plug-and-play enabled. Chidagjudes built-in drivers for the
most popular sound cards to make this processialegmas we can possibly make it.

It is difficult to overstate the importance of plagd play for multimedia. Plug and
play will do three things for the multimedia market

e It will allow the base of multimedia capable PCgtow through plug-and-play
upgrade Kkits, rather than placing so much of tlesvtiy burden on the purchase of
new CPUs. Because Chicago includes the basictectiie for handling sound,
MIDI, and digital video, every Chicago PC can eab# made into a multimedia
PCO just plug in a sound card and/or CD-ROM drive.

e It will substantially diminish the cost of installi and supporting multimedia
devices, which will (among other things) help sp#esir adoption for business
use.

e As multimedia standards (such as CD-ROM speed)ragnto improve, plug and
play will allow consumers to upgrade multimedia gmments conveniently
without replacing their entire PC. Plug and plagmort will be vital for adoption
of new multimedia devices like MPEG cards.

AutoPlay: Spin and Grin

In various ways, titles and games that run off alRXDM feel a bit different than other
applications. For one, the way to start a CD-RQbgpam differs from hard disk-
based applications—you first have to open your dragsract the right disk, and
place it in the CD-ROM drive. Then you can rulikié any other program. Assuming,
of course, that you can find the icon you creatbdmwou first installed the
program—a second difference between CD-ROM prodaradshard disk-based
applications is that CD-ROM products may be used tegularly.

In watching users run multimedia applications, e&lized that the act of placing a
disk in a CD-ROM drive is loaded with informatiotf.the CD-ROM is a title, and
you've never run it before, then the act of putttrig the drive means that you intend
to install the program. If you already have irlsththe title, then the act of inserting
the disk means that you intend to run it.

Simple enough. In Chicago, we have implementeshtufe called AutoPlay that
allows software developers to make their produatsez for customers to install and
run. When you put a disk into a CD-ROM drive, Glgio automatically spins it and
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looks for a file called AUTORUN.INF. If this filexists, then Chicago opens it and
follows the instructions.

This new feature will make the setup instructiamsa Chicago-based multimedia
game or title almost absurdly easy:

To play , insert the disk in your CD-ROM ériv

Have a nice day!

Built-in Support for Digital Video

For the past several years, Microsoft has beenldewg a high-performance
architecture for digital vide@ Microsoft Video for Windows. (For more detailges
the “Multimedia Graphics Architecture” section labe this chapter.)

In the past, Video for Windows was distributed safely (principally as a Software
Developers’ Kit). With the release of Chicago, Misoft Video for Windows is built
right into the operating system. For the firstdjrthe ability to play digital video will
be built into every copy of Microsoft Windows (inding Windows NT). This has
several implications:

* Users and independent software vendors can usAtdile format to distribute
digital video files with the same confidence thayt today distribute files of other
Windows-supported formats like .TXT, .WRI, .BMPCR, and .WAV.

e The barriers to entry for would-be multimedia titled tool developers will be
further lowered because the issues of licensingrstelling Microsoft Video for
Windows will disappear.

Built-in Support for Sound and MIDI

MIDI is the computer equivalent of sheet music.indsheet music, you can describe
how to play Beethoven’s Moonlight Sonata in a fegg@s] but in order to actually
play the song you need to find a piano and a pesmunknows how to read sheet
music. When you hear the music performed fronstieet music, you can expect
some variation in sound depending on the circunasisin for example, if you use an
expensive grand piano, the sonata will sound b#tgar it would if you used an old
upright.

Similarly, a MIDI file can contain the electroniestructions for playing Moonlight
Sonata in just a few kilobytés but in order to play the song you must have adaevi
(such as a sound card) that knows how to “read” MiBtructions and that can
produce a piano sound. Just as the sound of piamEs somewhat in the real world,
so does the sound of a piano on a sound cards.

At the high end, MIDI is used as a development foomusicians. Virtually all
advanced music equipment today supports MIDI, atidiMffers a convenient way to
control the equipment very precisely.
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At the low end, MIDI is becoming an ever more p@pubol for multimedia product
developers because it offers a way to add muditeés and games with a tiny
investment of disk space and data rate. The niajorisound cards today have on-
board MIDI support built in.

Windows Chicago includes built-in support for btMiDI and waveform audio
((WAV).
CD Player: Whistle while you work

Many people like to play audio CDs in their CD-R@Kkves while working. So we
created a CD Player to go into Chicago. The cdstio this player look just like a
regular CD player, and it supports many of the stratures you find in advanced CD
players ( such as random play, programmable pl&ybeter and the ability to save
programs) so that you don't have to re-create ytaylist each time you pop in a CD.

= CD Player n
Disc Yiew Options Help

o] (o [@] o] [&] [o]e]B] [&]
[10] 02:16

Artist: |FI.E.H_

Title: |Autnmatic for the People |

Track: |Han on the Moon <10 |£I

|T|:|tal Flay: 48:47 m:s |Tran::k: 05:14 m:s

Figure 87. You already know how to use the ChicagdD Player. Your CD will
play, uninterrupted, in the background as you work

Making Windows More Fun
Fast DIB Drawing

For the past year, the home market has been ttestagowing segment of the PC
business. More and more of our customers aredelis that they want games for
WindowsO and at this point, there aren’t many. Games keady the largest
category of multimedia application, but most ofagd computer games are running
on MS-DOS.
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Source: PC Data 1993 Annual Report

Figure 88. At the end of 1993, computer games weoae of the last remaining
software categories for which Windows product salesailed MS-DOS product
sales.

The speed of graphics (or, more appropriately|ablk of it) in Windows has been one
of the most important obstacles keeping game dpeetofrom choosing the Windows
platform for their games. We have addressed $kisel head-on in Chicago in a way
that provides substantially improved speed whiksprving the device independence
that makes Windows appealing in the first place.

A new 32-bit call was added to the Win32 API foricslyo and Daytona, called
CreateDIBSection. This new feature allows devealppe get bitmaps onto the screen
as quickly as possiblé if there is nothing fancy (such as clipping oesthing), the
CreateDIBSection call will actually allow applicatis to send DIBs more or less
directly to the video frame buffer. (For more infation, see the diagram in the
“Multimedia Graphics Architecture” section laterthis chapter.)

Because we recognize that this kind of graphic gjpeeritically important to quality
games, we have moved a portion of the Chicago €pdBSection improvements into
a tool for Windows 3.1, called the WinG librari&8inG (pronounced “Win Gee]

the “G” stands for games) libraries allow game digvers to create fast, graphical
games for Windows today with the assurance that game will be fast and
compatible with Chicago.
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Figure 89. The graphics core of DOOM for Windows s ported from MS-DOS
to the WiInG library in 2 days. Id Software will ship a full version of the product
sometime this year.

Built-in Joystick Support

Not much to say here, really. Chicago has buijbystick support in ChicagoHave
fun!

Making Multimedia More Engaging
Bigger, Faster, Better-looking 32-bit Digital Video Playback

Displaying digital video involves moving and prosieg) huge streams of data
continuously and efficiently. Chicago’s new digitédleo implementation offers some
exciting new efficiencies that will allow softwadevelopers confidently to create
multimedia titles that are more compelling and gtmking than ever before.

Multimedia title and game developers are businesple[l when they create a
product, they do so with the hope of turning a ibrd maximize the number of PCs
that can run a title, most developers tend to oellowest-common-denominator
digital video. To ensure that as many PCs as plessan play their title or game,
developers have tended to use “postage-stamp” sided windows with low frame
rates (which make movement look “jerky”) and exteecompression (which makes
the video look “blocky”).
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Chicago will raise the lowest common denominatgnigicantly.

In the past, the process of displaying digital vithas relied on a series of 16-bit
systemdg] from reading data from the disk, to decompres#iegvideo data, to
displaying it on screen. One key design goal at&jp was to transition this
architecture to 32 bits, and the difference is pgpping. For multimedia users,
installing Chicago will be the quickest and che&pesltimedia upgrade available.
Without adding any hardware, Chicago enables custoto display bigger, smoother,
more colorful digital video than ever before.

It's also important to note that Chicago multimedidully compatible with 16-bit
multimedia titles. Early testing has shown that 32-bit improvements in file access
speed and stream handling results in performanpeovements even for 16-bit
multimedia application&l the biggest improvements, of course, will be mealiin the
new generation of fully 32-bit titles that will ldesigned for Chicago.

For customers who upgrade their PC to Chicago gasg-to-overlook source of
performance improvements is the display driver.nivdisplay drivers are updated
more or less continuously, whether to fix probleershance performance, or to
incorporate new features such as DCI. Most custenhewever, don't update drivers
on their system unless they are having a problgpgrading to Chicago will ensure
that they have the latest and greatest.

Multitasking and Threads: “We  Don't Interrupt This
Program...”

Multimedia applications don't take well to intertign. 0 When you are watching a
video clip or listening to a sound file, you readlgn’t want it to stop in the middle.

The multitasking in Chicago is quite different frgmmor versions of Windows because
it is preemptive. In Chicago, multiple 32-bit pesses can share the CPU at the same
time, whether those processes have been initiagteliffierent applications
("multitasking”) or by one application (“threading”

This has a very important implication for how muiédia titles will feel to consumers.
Threading allows multimedia titles and games toeh@awnore smooth, finished feeling
to them. For example, a game might have a thtestdotays background music
continuously during game play. This would help sthoout the breaks between
scenes, when the game is loading new data on artbtiead of the program.

There is at least one other benign externalityrfaltimedia in the move to 32-bitness.
As applications, tools and codecs are graduallyiten to 32 bits, video and other
multimedia processes will become less and leslyltkebe interrupted by other
applications. A simple example of this is thaCinicago you can move a video
window while it is playing without interrupting it.
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Built-in Support for Fast CD-ROMs

The trend toward faster CD-ROM drives (double- aiple-speed) is a very good
thing for multimedia computing. To get the bessgible performance from these new
devices, Chicago includes a new 32-bit CD-ROMSdjijstem (CDFS) for reading files
from CD-ROM drives as quickly and efficiently asssible. The Windows 3.1 system
for reading files from CD-ROM drives (MSCDEX.DLL)ilbe included in Chicago
for last-resort compatibility with products thatyren it.

Faster reading of CD-ROM data helps to make videbaadio playback from CD-
ROM drives look and sound better. This is an ingrarcomponent of the overall
performance enhancements to multimedia in Chicago.

Chicago also extends its support for CD-ROM to egithat read XA-encoded disks,
such as Kodak PhotoCD and Video CDs.

MPEGO Hardware Support for TV-like Video from Your CD-
ROM

MPEG is a very complex codec (compression/decorsfmesystem) for squeezing
digital video and stereo audio into an incredibhal data stream. For example, most
feature movies can fit on two CD-ROMs with MPEG quassion.

Because MPEG is so complex, displaying video frolM&®EG file is a very
calculation-intensive proce§$ so calculation-intensive, in fact, that the ontggtical
way to display MPEG video on today’s PCs is by gdiardware assistance.

Together with the Open PC MPEG Consortium, Microbat defined an industry
standard for MPEG board and chip makers that waship MPEG devices for
Chicago. This standard will allow applicationdgrioorporate MPEG video without
worrying about precisely which vendor's MPEG devig@resent to decompress it.

Powerful Development Environment

Sound Compression for CD-quality Sound

Sound can take up a lot of disk space. Full CDitgyalncompressed audio contains a
lot of data—about 176K for every second of soundt efstire CD-ROM can contain
only a little over an hour of music. It can alsd ep a fair-sized chunk of the data rate
that a CD-ROM drive is capable of sustaining.

To lessen the burden of storing and playing soumich fin application , Chicago
includes a family of sound compression technoloffiesdecs”). These codecs can be
divided into two groups:

* Music-oriented codecs (such as IMADPCM) are inctutteat allow close to CD-
quality sound to be compressed to about one-qusiger
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* Voice-oriented codecs (such as TrueSpeBcare included to allow very, very
efficient compression of voice data.

This support for compressed sound is two-Wayou can play sound from a
compressed sound file, or you can compress a ddar{dsing the built-in sound
recording and editing utility). If you have a niphone, you can turn on voice
compression when recording so that your file is jpa@ssed in real time.

In addition to the codecs that come with Chicage,dudio architecture of Windows
multimedia is designed to be extendible througleoihstallable codecs. The video
architecture of Windows multimedia can be extendetie same way.

Polymessage MIDI Support for Better Sound

Chicago comes with Microsoft's best-ever implemgataof MIDI, including a new
technology called polymessage MIDI support. Tinkamncement allows Microsoft
Windows to communicate multiple MIDI instructiorisnsiitaneously within a single
interrupt. The result of this change is that pigyMIDI files now requires even less
computing power than it did before, and allows digwers to process MIDI
instructions alongside graphics and other data evane successfully.

Multitasking

Multitasking makes Chicago a much more attractie¢fgrm for multimedia
authoring. Creating multimedia content is very GiRténsive work that can take a
long time to complete. For example, compressidg#al video file can take hours,
depending on the complexity of the file and thecspef the system doing the
compression. Currently, authors who want to cosgreore than one digital video
file have to do them one at a tirie when one file finishes, they can start the next.
The result was that video authors were virtuallgiobd to their desks until late at
night.

With Chicago, authors still have control of the€,Reven when an enormous
compression operation is underway. This makeassible for digital video authors to
initiate several compression operations at dincand then head home.

Professional Quality

Capture and Compression of Bigger Digital Video

When it comes to capturing digital video, theraisavoiding the grim reality that
video contains an enormous amount of data. Caygtuligital video is even more
data-intensive than playing it back, because rajtalivideo footage is uncompressed.
A single frame of full-color video at 640x480 contaclose to a megabyte of data. At
30 frames per second, you can fill up a 1 gigabgre drive with uncompressed video
data in less than a minute. There are ways to cessghis data in order to make your
storage go further, but no matter what, the ratehith you can write data to disk is of
great importance.
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The 32-bit file access of Chicago is therefore p¥éras important to digital video
authors as it is to digital video users. Becaumecan write more data to disk more
quickly in Chicago, you can capture better-lookideo—bigger, more frames per
second, more colorful.

Once the raw footage is captured, the next stepdsmpress il a potentially time-
consuming process. Both Cinepak and Indeuill be available in 32-bit versions for
Chicago, and this should make the process consilyarsore efficient.

General MIDI: You Want a Trumpet, You Get a Trumpe t!

One of the early challenges for MIDI was that iswim a way, too flexible. Any
instrument can be “connected” to any MIDI chanselthat a “sequence” (song)
written for a piano might accidentally end up begtayed on a tuba.

The general MIDI specification is an industry stareiway for MIDI authors to
request particular instruments and sounds. Midtespports this standard.

Built-in Support for Multimedia Devices

Chicago includes built-in support for common mutiiia authoring devices like laser
disks and VCRs. This makes it easy to set up tersyfr “step capture,” a process in
which the author captures digital video data oaenér at a time, usually to be
compressed later. This is a slow process, batabsolutely the best way to get the
best possible quality digital video.

Frame-accurate control of the VCR is also imporfantecording broadcast-quality
special effects to use in commercials, moviesyisilen programs, music Multimedia
PCs for 1995 videos, and the like.

Opportunities for IHVs and OEMs: Multimedia PCs for
1995

All things being equal, installing Chicago will upgle any PC into a more capable
multimedia tool.

Of course, all things amotequal. There is a great deal of variation in thality and
capability of multimedia PCs and devices. Mierosoft ‘95 Hardware Design Guide
is being published under separate cover to helpsleivtd OEMs identify opportunities
to take advantage of new capabilities in Chicago.

We are making five high-level recommendations tdM3E

» Balance beats horsepowerMultimedia playback places heavy demands on
many parts of the system, from the CD-ROM (readiatp) to the hard disk
(writing data) to the CPU (decompressing) to thlewiand audio subsystems
(playing it). A fast CPU does not guarantee atgp&syback system. In fact,
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multimedia playback on most of today’s high-end PQwot constrained by the
CPU.

e Local bus video is indispensable Even OEMs creating “hon-multimedia”
systems should use local bus video, because doinglenable consumers to
plug-and-play their way to a multimedia systemras@ould they choose to do so.
Without local bus video, a PC will not be able teek up with the amount of
video data that 1995’s consumer multimedia titleg games will want to display
continuously.

e Double-speed CD-ROM or better Titles in 1995 will be written assuming
double-speed data rates.

«  SVGA (800x600) or better with 16-bit color Why more colors than 2567
Because multimedia applications use a lot of cokansl tend to compete for
access to the system palette. Consider the chyalleha multimedia presentation
that includes a digital video clip of an underwateene on a slide with a smooth-
shaded maroon background. There aren’t enoughscii@ 256-color palette to
make both the slide background and the underwagsreslook good.

e 16-bit audio. The installed base of sound cards that canpréeMIDI is now
large enough to be tempting to game and title dg@erk. Not all sound systems
are equall some sound great (16-bit with sampled sounds)sante sound like
Star Trek reruns. The differences are significant customers will be able to
tell the difference.

New Opportunities for Great-Sounding Audio

There is a great deal of variation in the qualitgadio cards and sound systems.
Most of the time, sound cards up to now have baed principally for their ability to
play waveform audi@l the equivalent of recorded sound. For some likesyoice-
overs, there is no realistic alternative to recdrdaveforms. However, recorded
sound is very resource-intensive for both the COMR&nd the CPU. In Chicago,
there are enhancements to the handling of MIDI iteltes it an even more appealing
alternative to .WAV for playing music within gamasd multimedia titles. There are
several things that makers of audio cards andmgstan do to distinguish themselves:

« Polymessage MIDI support. This is a very efficient new technology includad
Chicago that makes it easier for application andegariters to use MIDI. If a
sound card supports polymessage MIDI, the CPU erpained to play even a very
complex song is quite small.

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

e Sampled sound rather than wave-form synthesisWave-form synthesis uses a
mathematical approximation of a sound, such asuaopi Sampled sound is an
actual recording of the piano, and sounds condietzetter. Including samples
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of at least the most common General MIDI instruradmaps ensure that music in
games and titles sounds really good, instead dhetin.

DCI: Taking Advantage of New Video Card Features

In the summer of 1994, Microsoft will release tleswDCI display driver. This
technology was developed in partnership with latel other makers of advanced
video display cards.

DCl is a device driver level interface that allowsndows to take advantage of
hardware features that are (or could be) built adeanced display adapters,
specifically:

e Stretching which speeds up rendering of imagesatestretched or distorted.

« Color-space conversion which assists in playbaatoaipressed digital video by
accepting YUV data instead of requiring RGB.

« Double Buffering which allows faster, smoother idd@nsfers (BLTs) of images
by providing memory space for off-screen drawing.

« Chroma key which facilitates the merging of videdalstreams, allowing a
particular color to be treated as “transparenthi&merge operation.

e Overlay which speeds display of partly concealej@éab.

« Asynchronous drawing which, along with double briffg, provides a faster
method for “drawing” into off-screen memory space.

Most of the hardware features above relate toakg éfficient decompression and
playback of digital video. Applications that use tMicrosoft Video for Windows
architecture will benefit from these features awatioally and substantially.

Multimedia Architecture

Multimedia Graphics Architecture

There are four kinds of graphics an applicationhhigant to “draw” on the screen,
and four APIs that an application can use to do so:

*  “Productivity application” graphics . Scroll bars, fonts, buttons, and the like.
Applications that want the system to help them ditsege things use GDI, the
basics Windows graphics API.

» Digital video. Applications that want to play digital video ube Video for
Windows API. More details on the Video for Windoarghitecture are provided
in the following section.

e Game graphics Games draw their own graphics (in memory) andtw#&maps
blasted to the screen as fast as possible. Tlwh#sWinG does. It is available
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for Windows 3.1, and provides many of the same fitsraf Chicago’s
CreateDIBSection function, as well as fast acoeske frame buffer through DCI.

e 3D engineering graphics Applications that want the system to help theawd
3D solids use OpenGL. OpenGL is Microsoft’s sigatechoice of 3D application
programming interface. We have a long- term cammemt to deliver an
implementation of OpenGL as part of the broader3®iAPI, a commitment we
announced last November. Our first OpenGL implaatén will ship in
Windows NT “Daytona.”

Business MM Game 3D

App  App App
AP GDI |9 'l \ing  HopenGL
= Windows
Y Y Y Y
\BBf~GDI DDI | DCI 3D DDI |

Display Hardware

Figure 90. Windows Graphics Architecture

There are three pieces to the device driver interfia Windows, and the APIs
described above are designed to take advantagkatéwer DDI provides the best
performance.

¢ GDI-DDI is the basic graphics device driver inteddor Windows. It is
optimized for the flexible graphics requirementsatéed above for the GDI API.

¢ DCl is the new device driver interface createdtjgihy Microsoft and Intel. DCI
drivers provide a fast, direct way for games aryitali video in windows to write
to the video frame buffer. It also enables digiideo playback to take advantage
of several specific kinds of hardware support ideldi on advanced graphics
adapters. For example, stretching hardware caw aiters to scale up the size of
a digital video clip with virtually no additionatrain on the CPU. Color space
conversion support in hardware can reduce the anadwwork a codec must
perform by up to 30%, allowing substantially bett&teo playback.

e The 3D-DDl is still in the process of being definadd should be completed in
the summer of 1994. This DDI will enable applioas that use OpenGL to take
advantage of accelerated 3D support in hardware.
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How Multimedia Data is Routed in Windows
The following diagram describes (in simplified fgrthe path that synchronized
multimedia data travels from storage to experiehaing playback.

Store it Get it Decompress Play it
and Route it

Figure 91. Windows Multimedia

First, the data (usually an .AVI file) must be stisomewhere, such as a CD-ROM, a
local hard drive, a network file server, or anotsimrage medium. The quality of the
eventual playback will be constrained by the amadntata that the storage medium
can supply to the file system continuously.

A command (such as Play), usually issued throughivtedia Control Interface (MCI),
causes the relevant part of Chicago'’s file systenetrieve the stored data. Obtaining
this data swiftly and steadily is vital to the sess of overall playback performance,
and the 32-bit protected-mode enhancements in Gbieaew file system (and CDFS)
have a lot to do with the overall performance eckarents in Chicago multimedia.

A multimedia data stream (such as an .AVI file) gratly contains multiple
components, such as digital video data, audio tiexg,and perhaps other data (such
as hot spot information, additional audio tracks] ao forth.) As multimedia
information comes off the CD-ROM, the first jobtbe Video for Windows
architecture is to figure out what the data streantains, and to separate and route it
accordingly.

In most cases, digital video and digital audiostoged in a compressed form. Before
it can be seen or heard, therefore, it must berdpoessed. Frequently, this function
is performed in software. If hardware supportigilable on the graphics adapter or
sound card for all or part of the decompressiorkweowever, Video for Windows
can tap into it.

The Video for Windows architecture has been crestedway that allowsstallable
codecs Chicago ships with a set of useful software-amgecs for both video and
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audio, but you are not limited to these tools o new codecs become available for
particular audio and digital video needs, theylsamplugged into the Video for
Windows architecture. For example, motion JPE& useful codec for multimedia
authoringd capture cards that support JPEG compression arairggession are
easily available, even though JPEG itself is nqplieitly provided in Chicago.



Installation and Setup of Chicago

The very first contact that users will have withicztgo will be during the time they
initially install it on their computer. If the St process is not easy, or the user is
confronted with a series of configuration-relategstions that they don’'t understand
how to answer, the initial experience with an opiegasystem for a novice or
intermediate user will be bad, and will set theetfor their initial trial. Advanced
users can overcome difficult installation proceduirut their frustration level will still
have a finite threshold.

Setup in Chicago is completely rewritten to offezager flexibility and better

customization than Windows 3.1 does. In additietup in Chicago is more

modularized than Setup in Windows 3.1, allowingehsy customization of individual

Setup steps, as well as the easy installationwfaustom components.
Summary of Improvements over Windows 3.1

Setup of Chicago has been improved over Window$n3alnumber of areas,
including:

e A modular setup architecture that provides incréasestomization and flexibility

e An entirely GUI-based approach and improved intéwaavith the user, including
better visual feedback of progress during setup

* Improved hardware device detection and configunasigpport
« Better customization over components to install
e Built-in smart recovery mechanisms for failed setup

»  Built-in verification of installed components foagy correction and replacement
of corrupted or deleted files

« A network setup process which is well-integratethwither setup components,
and provides support for a number of network itetiain configuration scenarios

e Support for an automated batch installation prooedailowing Chicago to be
installed with little or no user intervention

» Better flexibility for PC installers, VARs, and Mi&ganizations to customize
Setup by adding components to be installed at geh& such as custom in-house
applications or other solution offerings

Modular Setup Architecture

Setup in MS-DOS is responsible for installing tlaesib disk operating system on the
PC. Setup in Windows 3.1 is a combination of congmts and installation procedures
inherited from prior versions, and is responsibleifistalling the GUI on the PC.
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Setup in Windows for Workgroups extended the Sétaptionality in Windows 3.1 to
install networking components on top of the GUI aigk operating system. As
Chicago is a complete, integrated operating systamnow responsible for installing
the disk operating system, the GUI, and the netingrfunctionality on the PC. This
posed some interesting problems when the Chicagelajgment team first approached
the daunting task of writing Setup for Chicago.

The original Setup written for Windows was not fldg enough easily add additional
components to the setup process, without makingnttallation procedures unwieldy.
To make the installation process easier, moduldsized more flexible, the Chicago
development team for Setup completely rewrote isallation code. Chicago also
incorporates the use of more intelligent defaulid mechanisms for automatically
configuring or installing key components while retng only minimal user
intervention, furthering the ease-of-use of therapieg system.

For end-users, Setup in Chicago provides a sinsalgy way to initially install and
configure Chicago. For MIS organizations, Setugircago provides greater control
and flexibility over components that are installadd offers support for automated
batch installs to further simplify the setup proaesd

GUI-based Setup Program

Setup in Chicago differs from that of Windows 3ylfeaturing an entirely GUI-based
setup process. Using a GUI-based setup simptlieénteraction with the user by
providing better visual feedback of configured op8, and greater flexibility for
navigating through the setup process. To supp@ttkbased setup, Chicago features
a Setup program that runs entirely from within Wmdows environment. Users who
have either Windows or Windows for Workgroups ogittf?Cs already, Chicago
Setup run like a Setup program for a Windows-bagmalication. For new
installations, Chicago Setup includes the necesganponents to install a minimal
version of Windows to support the GUI-based setqgess.

The GUI-based Setup also provides better visualfaek to the user throughout the
installation process. Users are constantly shoheravthey are in the setup process
and are given a number of visual cues that thesy® proceeding with the setup
process.

Leveraging of Detection Code

The modular architecture of Setup also allows ¢veraging of detection and
installation procedures beyond the initial setupcpss. The same procedures and
detection mechanisms used by Setup to detect &ralynconfigure hardware devices
and peripherals in the Setup process, are alsofasethintaining or detecting the
devices post-Setup. For example, the same codeusas during Setup that for the
detection of Plug and Play or legacy hardware d@=vis also used to detect or
configure new devices once Chicago is up and rgnnin
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Improved Customization

Windows 3.1 provided few mechanisms for easily @iting the setup process, but
Chicago makes customization easier for system asirators. Customization of
Setup allows for better control over componenttaited into an existing environment.
MIS organizations can now easily tailor the exigtoonfiguration options for Setup
components such as supported network interfacescargupported printers. Chicago
also offers the flexibility for system administregdo add on components to be
installed during the setup process or to run aoldhiti procedures during the final
phases of Setup.

Improved Hardware Detection

During Setup, Chicago detects the different haréwavices and components
configured on the computer and uses this informetioinstall drivers and set the
appropriate entries in the Registry.

Unlike the simple hardware detection mechanismd irs&/indows 3.1 to identify the
PC configuration for a narrow group of devices,dalgo provides more versatile
hardware detection and configuration mechanismsanvdes detection support for a
wider range of devices.

Chicago provides straight-forward detection supfmrthe base computer
components such as communication ports and pracggsn but provides more
robust detection of system devices including videsplay adapters, pointing devices,
hard disk controllers, floppy disk controllers, ametwork interface cards.

Chicago Setup also helps to detect any hardwaeaires conflicts at an early point
during the setup process. Hardware resourcesasutiRQs, 1/0O addresses, or DMA
address in use by more than one device can cause tden initially installing an
operating system and may prevent the system frartirgy properly..

Chicago detects hardware components and devicesfdwe ways:

« It leverages Plug and Play detection to identifygPAnd Play devices and
peripherals.

* Ituses a manual query detection mechanism forcledavices and peripherals.
Once setup detects the device, Chicago installagpeopriate device drivers and

configures the system.

Simplified Four-Phases Setup

Chicago Setup is quite a bit simpler than WindowlsSetup and is divided into four
logical phases:

 Hardware detection
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«  Configuration questions
e Copying Chicago component files
¢ Final system configuration.

The following sections describe what happens it ed¢hese phases.

Hardware Detection Phase

During the hardware detection phase, Setup anaiggtsdled system components,
detects installed hardware devices, and detectsected peripherals. During this
phase of Setup, Chicago analyzes the system ttifiddre hardware resources that are
available (for example, IRQs, I/O addresses, and\ldddresses), identifies the
configuration of installed hardware components éoample, IRQs in use), and builds
the hardware tree in the Registry.

Chicago uses a number of mechanisms to detecliéusteardware devices during
setup. For legacy PCs, Chicago maintains a dagadfdsnown hardware devices and
performs a manual detection to check I/O portsspatific memory addresses to
attempt to identify whether they are being useddrpgnized devices. Chicago will
also check for Plug and Play peripherals connetctéelyacy PCs, which return their
own device identification codes. For PCs that amn& Plug and Play BIOS, Chicago
queries the PC for installed components and th&gomation used by these
components (Chicago also checks the system forembed Plug and Play Peripherals
on Plug and Play PCs).

During the hardware detection phase of Setup, @bitides to identify hardware
conflicts and provides a mechanism to resolve adsfearly during the installation
process to overcome hardware configuration ishwesWindows 3.1 users encounter.

Once the hardware detection phase is completeisiireis presented with a dialog box
on the screen allowing them to proceed with Sedupo review the hardware devices
that were detected and system components that gehigill install.

Configuration Questions Phase

Chicago uses information found in the first phasddtermine which system
components it will install. Chicago consolidatkes tonfiguration and customization
phase of Setup into a single process at the bewjrofithe Setup procedure. By
contrast, users were constantly asked for systeriigewation information and
confirmations during Windows 3.1 Setup.

Users can review the components Chicago will ihstald remove or add any
components.
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Copying Files

This phase of Setup is the most straightforwardceXthe user has identified or
confirmed the Chicago components to install, Séegins copying files from the
Chicago installation disks (or from a network sepifespecified). Once the necessary
files are copied to the user’s PC, Setup prom@stier to remove any disks in floppy
drives and then reboot the system to proceed Witital phase of Setup.

Final System Configuration

During the final system configuration phase, Setpgrades the existing configuration
of Windows and replaces the existing version of MSS with the new Chicago
operating system.

After files are updated and the system is configuBetup guides the user through a
process to configure peripheral devices such asemear printers that may be
connected to the system. Once this is done, Chisageady to use!

Better Control Over Installed Components

Users now have greater control over componentgartd of Chicago that are
installed during the Setup process. Based on tutar architecture of Chicago,
users will be able to selectively choose the opgtitat Chicago will install for the
given functionality that they desire.

Smart Recovery Mechanism for Setup

With Windows 3.1 Setup, if the system hung duriegide detection, or if Setup
procedure ended abnormally, it would set a flagliag hardware detection for the
next time that Setup ran. This mechanism provaletkans for a user to by-pass a
section of setup that would otherwise fail. Howeve do this the user was required to
rerun the entire setup procedure and manually ifyerdrdware devices.

Chicago supports a far better recovery mechanidimeicase of setup failure. During
the setup process, Chicago creates and maintémgsas the setup operations are
performed and the hardware devices are detectegktup fails, perhaps due to a hang
during hardware detection, the last entry in thiey$é&g identifies where the process
was interrupted. To recover and resume, the usglysreruns Setup—the Setup
program recognizes that it was run before, andhegin from where it left off. In the
case of a hang during a hardware detection proegthe system will actually bypass
the detection module where the hang occurred, dhdllew the user to manually
select the proper hard device installed in or coteteto the system.

Built-in Verification of System Files

Under Windows 3.1, if a user accidentally deletedmponent file or a system file
was corrupted, there was no easy way for a usectver the given file. A user
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needed either to use the Expand utility to recomr @ known file, or to completely
reinstall Windows 3.1 to reinstate a lost file.

Chicago provides some very flexible solutions s firoblem. During the Setup
process (and subsequent maintenance of the Chegatgm), Chicago creates and
maintains a log of the installed components. Trfsrmation is used as part of
Setup’s smart recovery support, and is also usedrify the integrity of installed
components.

If a user runs Chicago Setup after Chicago is dir@astalled, Setup asks the user
whether to reinstall Chicago or simply to verifgtalled components. If the user
wants to verify installed components, Setup examthe setup log and reruns through
the Setup procesgithoutcompletely copying all system components. Chicago
verifies the integrity of files that were installddring Setup with the files provided on
the Chicago installation disks. If the integrityeck fails due to either a missing file
on the Chicago computer, or a file was corruptediy® automatically reinstalls the
missing or damaged file.

This capability in Chicago greatly simplifies aretltices the time required to resolve
missing files or corrupted configurations, thuspiveg to reduce the time and money
required to support desktop configurations.

Network Setup Improvements

Chicago provides improved support for installationd use in network environments.
Chicago can be installed on a network to upgradsieg Windows users, or can be
used to convert existing MS-DOS PCs. Chicago sffiee same capabilities for
running Windows from a network, but also providdditional functionality to better
address the requests of MIS organizations.

In addition to basic support for stand-alone coramjtChicago includes Setup
provisions for better supporting the following ialéation:

¢ Installing and running Chicago from a local compute a network

¢ Installing and running Chicago from a network seilmstead of installing on the
local computer

¢ Installing Chicago on a network server and suppgrtiiskless computers that
RIPL boot from the network server

« Installing Chicago on a network server and suppgré computer with a single
floppy drive to connect to the network and run @giz from the network server

Additional information about network support in €ago is discussed in the
Networking section of this guide.
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Network Installation Location Remembered

To make it easy to install new drivers when a usedifies the configuration of a PC
in a networked environment, Setup in Chicago renemthe location on the network
from which it was installed from. Whether the s#rwas a NetWare server, or a
Windows NT Advanced Server, when the new user adtisvice or requires
additional driver support files to properly run €ajo, the Setup code will
automatically attempt to get the files from thewwak server. Setup stores a UNC
pathname in the registry, eliminating the need &intain a permanent network
connection on the PC.

Any user that has been prompted for the insertfandiskette containing needed files
for Windows or Windows for Workgroups will find thnew functionality a blessing.

Batch Installation Support

Chicago features a batch installation option thavides for the use of an installation
script to automate the installation process. Migaizations or VARs can simplify
the installation procedure for a user by specifyingwers to questions that Setup
needs information for, as well as specifying defatd use for installing and
configuring devices such as printers.

The batch install capability of Chicago is moreitide and customizable than that
provided with Windows 3.1 or Windows for Workgroup4.1.

Configuration Preserved When Upgrading from
Windows or Windows for Workgroups

Chicago can be easily installed as an upgradeR@d where Windows or Windows for
Workgroups already exists. During the upgrade ggecChicago uses existing
configuration information to set installation defawand will examine the contents of
specific .INI files to further determine the appriape Setup options.

Chicago preserves configuration information, suskha Program Group definitions
created by the user, and will maps user interfatated features or functionality from
Windows 3.1 or Windows for Workgroups to that of tiew interface used by
Chicago.






International Language Support

With the growth of the world-wide PC market, the wé Microsoft Windows and
Windows—based applications has made PCs easisetaraund the globe. Windows
and Windows—based application are sold and useliiwiole. This poses some
unique problems for both Microsoft as an operasipggtem vendor, and ISVs as
application developers.

When a new software application or operating systeemded for a world market is
developed, efforts must be undertakefotralizethe software to a given country and
written language in which it will be used. In margses, this is as simple as changing
the names of menus, menu items, and strings disghllay the software to match the
foreign language used in the locale. Howeverhaddatures and functionality of a
software product grow, so does the complexity nexglito tailor the application to
characteristics of the native country. Since thet ®f the design work for the
Windows NT operating system, Microsoft has beerraglth the level of support for
international languages and cultural conventiorteén32-bit editions of the Windows
family of operating systems.

This section discusses the localization plans fac&yo, the built-in international
support for using Chicago on a world-wide basisl toe special provisions that
Chicago provides for enhancing existing or deveigpiew applications that can be
used in different parts of the world.

Summary of Improvements over Windows 3.1

Support for using the Windows operating system global basis is improved in
Chicago. Chicago offers benefits to both end-uaadsto software developers, which
can be summarized as follows:

Benefits for Users

« Chicago makes it easy to use multiple language fanénd character sets, and
easily switch between the different keyboard layostrequired to support
them.

With the Eastern European version of Windows 3sex can directly switch
between only two keyboard layouts; for example,dfusand English. With the
standard Latin versions of Windows, a user canasifyeswitch between different
keyboard layouts directly—the user has to go to @bRtanel for each language
switch.

With Chicago, users can easily switch betweenwallable languages and
corresponding keyboard layouts configured on tegstem by using the Alt+Shift
key combination—making it easy for users to integpiahformation into a
multilingual document.



242

Chicago substitutes fonts when switching betweenftérent languages if the
original font is not present on the system.

When switching between different languages, matefonts for the new language
are substituted if the original font is not avai@abThis allows users to be able to
read and use the text for a similar characteresen if they don't have the same
font that the original information was created in.

Proper sorting and formatting rules are used correponding to the presently
configured locale.

Different locales and cultures have different rdtasinterpreting information.

For example, cultures use different sequence dlgosi for sorting information,
use different comparison algorithms for findingsearching for information, and
use different formats for specifying time and dafermation. Win32-based
applications that use the National Language Sufptir8) APIs allow users to
easily exchange information on a global basis, evhieserving the integrity of the
information.

Benefits for Developers

It's easy for application developers to add internional language support to
their applications.

Developers can now use the Win32 NLS APIs for sgrtsearching, and
manipulating information in a locale-independenyw&lLS services in Chicago
ensures that information is handled properly ferdiven culture or locale. The
correct national format is automatically suppliedéd on the international
settings specified by the user in Control Panelr éxample, to obtain the current
date format information to match the current localdeveloper can simply make
the application call an NLS API and the system vetlirn the proper format.
Likewise, to sort information in the proper sequeircFrench, Norwegian, or
Spanish, the application calls a correspondinguoedindependent NLS API.

Chicago provides services for application vendorsotautomatically switch
between the proper fonts and keyboard layouts as ass navigate through a
multilingual document.

For users who create or edit multilingual conterthieir documents (for example,
translators), a Win32—based application that usedternational services in
Chicago automatically activates the correct font$ eorresponding keyboard
layouts for the edit point in the text. This alleasy editing of information
contained within multilingual documents.

Information can be passed through the Clipboard tather applications and
preserve language-specific attributes.
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Chicago provides additional services for applicattendors to easily exchange
information between internationally-aware applicasi, while preserving all
language formatting characteristics.

- Multilingual-aware applications can change the give language of the system
under program control.

Chicago provides services that application vendarsuse to automatically switch
the language that the system uses to match a#slta document. For example,
as a user scrolls through a multilingual documitnat ,application can
automatically switch the system language to mateHdrmat of the information
contained within the document.

* Language-relevant information can be saved in Ricliext Format (RTF)
from a multilingual-aware application.

Extensions are provided to the RTF specificatiosupport storing international
language information in RTF files.

Localization of the Chicago Operating System

As a result of success of Microsoft Windows arotlrelworld, Windows and
Windows—based applications have been localizednmany different languages.
Microsoft Windows 3.1 was localized into more 25ondanguages. However, this
process took as long as 18 months, thus delayaguvhilability of Windows 3.1 for
some language versions. The Chicago developmamt eas been working on
international localization issues concurrently vitie development of the domestic
U.S. version of the operating system. To bettppsu a global market, Microsoft
plans to localize Chicago into at least 28 diffélanguage versions. The localized
versions of Chicago will be released on a planrecbpment schedule that does not
exceed 180 days. The planned localized produsiores for Chicago include
German, French, Spanish, Swedish, Dutch, Italimmwdgian, Danish, Finnish,
Portuguese, Japanese, Chinese, Korean, Russiath,®zdish, Hungarian, Turkish,
Greek, Arabic, Basque, Hebrew, Thai, Indonesiad,@atalan (as well as several
other variations of these languages).

International Language Issues

For an operating system to be used effectivelywodd-wide environment, the
localization is only a small part of the soluti@ndffer global customers a solution. A
world-wide operating system release must also peoservices to support the use of
international applications and support a globalkegby making the application
developer’s job easier.

Here are some international language issues whtelniational end-users and
applications developer face:
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From the End-User’s Perspective

Some users need to use more than one languagituanent. For example, they
might be translating from English to Russian oitheght be writing an instruction
document for a product in many different languagelis causes series of obstacles
for the user. For example, the user must repeasdtgh to another keyboard layout
on-the-fly so that he or she can continue writing in a different language. Likewise,
when using a database, the user faces the prolflsantimg the information in the
proper order for a given language.

From the Developers Perspective

When localizing a product into different languagesleveloper is faced with several
guestions, such as: What is the correct sortidgraior French? How is a date
represented in Germany? Do the Swedes really toclealve the ability to use the
characters: A, A, ©? If a document contains texhore than one language, is there
some way for the software to “know” which part bétdocument is in which
language? Can information in a multilingual docutrige passed to another
application via the Clipboard?

It is of course not expected that every developems how to address these issues,
but many try natively as part of their applicatenmd come a little short, creating
problems for the end-user, their support orgarozatnd their own development
team.

In Chicago, Microsoft has set out to offer interoiaal language support at the
operating system and API level to add functionalitych provides solutions to using
software and exchanging documents around the world.

International Language Support

Since the mainstream Windows operating systemaulathas not previously offered
international language support as an operatingsyservice, many application
vendors have hard-coded global characteristicstivio applications. This allows
their applications to be used in a given locale,gvavents them users from easily
using the application in a different cultural eaviment. Therefore, the user is
dependent upon the application vendor for providingrsion of the application that
matches their locale attributes.

Providing international language support servicethé Chicago operating system
makes it easier for application developers to soiternational language issues related
to presenting or manipulating information in thafaplications.

Date and Time Formats

Date and time information needs to be representéifferent formats depending on
the locale where the information is being usedr éxample, date information
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presented in English places the day between thétmaod year as in “March 9,
1994,” whereas a different locale may represenséme date as “9 March 1994.”

Sorting and Searching Support

International language issues are much more contpéaxsimply representing date
and time information in the proper format. Sortargl searching algorithms in
applications must correspond to the proper langualgs for the locale in which the
information is being used and manipulated.

Here are some examples of subtle differences batdiferent language rules:

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

¢ In Norwegian, some extended characters follow tlehatacter as they are
considered unique characters rather than charagtiérs diacritic.

« In Spanish, CH is a unique character between (Marmahd N is a unique
character between N and O.

In Windows 3.1, many developers developed their santing routines for different
languages and hard-coded this functionality inertbode. This makes their
applications inflexible to support the numeroustigorting tables required for all the
languages in which they want to localize their ajgion in.

As a further example, when sorting a database ed&M with an English-language
sort algorithm, names would be sorted like this:

English sorting Correct Swedish sorting
Andersson Andersson

Akesson Karlsson

Arlingmark Magnusson

Karlsson Turesson

Magnusson Akesson

Turesson Arlingmark

The system treats the A and A as an A and thersfonts it as an A at the top of the
list. But in the correct Swedish sort order, tharfl A are sorted at the end of the
alphabet, after Z. The reason that the namesrgfavith A and O are sorted as last in
the correct Swedish sorting is that the A and Asagarate vowels in the Swedish
language and occur at the very end of the alphad&wede looking for

“Arlingmark” would be quite confused to find it nethe beginning, not the end, of a
list of names, for example.



246

Support for Different National Character Set Suppor t,
Keyboards, and Fonts

In standard Windows 3.1 there is no way to usesfaative to the Eastern European
countries such as Greece, Russia, or Turkey. rstaince, if a user tries to install a
Russian font on an English or French version ofd@ims 3.1, the characters appear
unintelligible on the screen and the user is uneblese the font. Therefore, a special
English Eastern European version of Windows 3.1 dessgned for English users who
needed to use the Eastern European fonts, incliRlisgian Cyrillic or Greek. The
English Eastern European version of Windows 3.&reff the same capabilities as the
true Russian or Turkish EE (Eastern European) @ersi Windows for displaying font
and character information.

International Language Solution: Multilingual Conte nt
Support

Chicago resolves many problems related to intaynatilanguage issues by integrating
multilingual content support in the core of the igimg system. Chicago also offers
national language support to software developeessesies of APIs that are part of the
Win32 API set.

What is Multilingual Content?

Multilingual content support is the ability to diap and edit text of various languages
and scripts in a single document. Multilingual am support is a core feature in the
Chicago product and will be supported in the neatamrelease of Windows NT (code
named “Cairo”).

Multilingual content support in an application ha® major benefits. The first is that
users who need to deal with content in multipleylaages and scripts and exchange
these documents with users on other language syst®mdo so. This is an important
feature within the European Union, for example, ieh@reek- and Latin-based
languages must coexist in documents. The secamefibis that an application which
supports multilingual content will support the natcontent of any market into which
it is sold. A multilingual application is a gregtplication for the world.

Switching Between Languages and Keyboards the Easy Way

Chicago allows the user to add support for multiggboard layouts to match
different international conventions. In Controheg the Keyboard icon provides the
ability to configure the system to support the erefd keyboard layouts as shown in
Figure 92.
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Figure 92. Keyboard Properties Dialog Showing Intsational Layout Support

Under Windows 3.1, to change the keyboard layawgea would go to Control Panel
each timehe or she wanted to change to a different keybfmandat. Chicago makes
this even easier. Figure 93 shows a sample legany processing document that
illustrates the ability to integrate text using theal font in different languages within
the same document. The language identifier irsthis area of the Taskbar allows
the user to easily switch the system language legtee available language options.
A Chicago application that uses NLS APIs would ipaoate the ability to switch the
preferred language directly on the toolbar of theli@ation.
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Create Multilingual

Documents

Multilingual Extensions to the ChooseFont Dialog Bo

X

The ChooseFont common dialog is now enhanced todaa list box showing the
character set scripts supported by a particular fifnis allows for proper
representation of fonts for a given language.

Figure 94 shows an early representation of the@eaoseFont common dialog box,
illustrating the integration of font script selextioptions. The scripts list shows the
script names for each of the character sets cousrée font selected in the Font
control. The preview window displays a font santplat is dependent on the script
selected, as well as the other font attributese Sdmple preview string is specific to
the character set chosen by the user, showingeetdt of the different scripts look

like.
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Figure 94. Chicago Displays the Available Font Settions for a Given Font
Script Chosen by the User

Internationally-aware applications can support itmdfual font selection by using the
ChooseFont common dialog box (thus allowing usesetect fonts) and by
recognizing the extensions to the ChooseFont diatetsres in Chicago. Even
Windows—based applications—which, though not orifjirgesigned for Chicago, still
support formatted text, but not multilingual messsag-may gain some basic level of
support for multilingual content. If an applicatiases the ChooseFont common
dialog box, it benefits from the enhancementsyatig users to select from the full
range of character sets and fonts configured irsyseem. As long as the application
saves the complete logical font data structureesgartation for fonts, an existing
Windows—based application can get by without bewwgre that the font change a user
has made includes a possible change of charatte¢Aggplications do generally save
this data, at least when saving text in their atormat. Fewer save this when writing
to interchange formats such as RTF.)

Multilingual Support for Exchanging Information Via the
ClipBoard

A good multilingual-aware application should camlgange multilingual content with
other aware applications and can exchange appteffid text to others, within the
limitations of the ASCII text formats. Chicago pides special support in the data
exchange APIs to pass language information alotig twe rich text data.
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Win32 National Language Support APIs

When they install Chicago, users specify a locaddgoence. (This preference can be
changed later via Control Panel.) The Win32 NLS A&dn use the user’ default
locale settings or a specific locale setting.

By using the Win32 NLS APIs, developers can edsilggrate international language
support in their Win32—based applications. TheBés/are supported both on the
Chicago and Windows NT operating system platforwith(limited support available
with Win32s under Windows 3.1) and allow applicatido properly retrieve regional
and language settings, format date and time, iststdccording to cultural rules,
compare and map strings, and determine charagteritjormation.

This means that a developer in the U.S. can beessat the sorting order and date
formats that Microsoft provides with the operataygtem are correct. Therefore, the
developer has only to use the appropriate Win32 NP to sort or display
information.

By using the Win32 NLS APIs, developers can mosglgdevelop applications for
new global markets. Using this API set also lowdrgelopment costs by eliminating
the need for proprietary sorting methods, pargiegWIN.INI file or Registry, and
locale-specific coding. Perhaps more importardlydevelopers, the API set provides
a mechanism for accurate and consistent behavieaon 32-bit Microsoft Windows
platforms.

End-users benefit because the API set ensuremfbanation is handled and
displayed properly for a given locale-specific fatmIn addition, users don’t have to
worry as to whether their international text isfgesorted properly.

Try It!

To be able to examine the improvements presenhicago to switch between
language types and keyboard layouts, you've gdtydt!

Support for Multilingual Content

To demonstrate the multilingual content suppoiricago, try these simple
procedures to install different language support.

* In Control Panel, open the Keyboard icon and atinkhe Language tab. Add a
couple of keyboards (for example, Swedish and Freand then choose OK. On
the right corner of the Chicago Taskbar, noticenalssquare is displayed in the
status area to represent the active keyboard layoud letters are displayed in
the square to represent the language, for instaNcir English.

e Start a word processing application and try totereadocument in which to try
the multilingual content support. To hot-switchiieeen different input languages,
pressaALT+SHIFT, and toggle through the available configured laugps. Once
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you have switched to a new input language, typeetioimg (a multilingual-aware
application would automatically switch the propent). Of course you have to
know where the keys are on that country-specifibkard layout.

In a true multilingual-aware application, you canadl the text and the application will
automatically switch the current input languagengdch the proper language format
when you scroll through different languages intthe.






Accessibility

Microsoft is committed to making computers easienge for everyone, including
individuals with disabilities. Personal computare powerful tools that enable people
to work, create, and communicate in ways that migherwise be difficult or
impossible. This vision of enabling all people tenrealized only if individuals with
disabilities have equal access to the powerful avoflpersonal computing.

The issue of computer accessibility in the homewaoikplace for people with
disabilities is becoming increasingly importaneven to nine out of every ten major
corporations employ people with disabilities whoymaed to use computers as part of
their jobs. Inthe U.S. alone, an estimated 3dlom people have disabilities that

can potentially limit their ability to use computerAdditionally, as the population
ages, even more people will experience functidnatdtions, causing the issue of
computer accessibility to become even more impbttathe population as a whole.

Legislation, such as the Americans with Disab#ithct (which affects private
businesses with more than 15 employees) and Sexfi@nof the Rehabilitation Act
(which addresses government spending), also baogsssibility issues to the
forefront in both the public and private sectors.

Microsoft already offers a number of products sfieaiy for users with disabilities
and includes features in our mainstream softwaodymts that help make them more
accessible. Our two most prominent accessibilibdpcts are Access Pack for
Microsoft Windows and AccessDOS. Both were devetbby the Trace Research
and Development Center at the University of Wisasiadison, using research
funded by NIDRR. These products enhance the Wisdovwd MS-DOS operating
systems by adding a variety of features which nthkecomputer more accessible for
users with limited dexterity or hearing impairmenhdicrosoft distributes these
utilities at no charge to the customer, and docusnieir availability with each of our
new products.

Chicago offers several enhancements designed te thaksystem more accessible and
easier to use for individuals with disabilities recent years Microsoft has established
close relationships with users who have disabdljtarganizations representing
disabled individuals, workers in the rehabilitatfgaid, and software developers who
create products for this market. Based on theirlioed input, Microsoft has defined
specific design goals for Chicago:

* Integrate and improve the features from Access Rdwth compensate for
difficulties some individuals have using the keytubar the mouse

* Make the visual user interface easier to custofiozeeople with limited vision

« Provide additional visual feedback for users aif de hard-of-hearing
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* Provide new API and “hooks” for Independent Sofevelendors (ISVs)
developing third-party accessibility aids, incluglithose which allow blind
individuals to use Windows

¢ Make information on accessibility solutions morelely available and increase
public awareness of these issues

Throughout the Chicago product, enhancements degiinmeet these goals are
included. This section of théhicago Reviewer's Guiddescribes the enhancements
to the product which will make computing easierifatividuals who have disabilities.

Summary of Improvements Over Windows 3.1
The primary improvements in accessibility for Clgjoare:
* Scaleable user-interface elements
¢ Compensate for difficulties using the keyboard
* Keyboard emulation of the mouse
e Support alternative input devices which emulatekéingboard and mouse
¢ Provide visual cues to tell the user when the appbtin is making sounds
e Advise applications when the user has limited visio

¢ Advise applications when the user needs additikegboard support due to
difficulty using a mouse

¢ Provide new API for accessibility software

¢ Optimize keyboard layouts for users who type witlirggle hand, a single finger
or a mouthstick

¢ Include audible prompts during Setup for users e low vision
e Color schemes which are optimized for users witi\lgsion

¢ Include accessibility information in our documeidat

General Accessibility Enhancement Features
Online Help

An Accessibility section in the Chicago help cortsesind index provides a quick
reference and pointer to topics that can help adjpesbehavior of the system for
people with disabilities.
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Controlling the Accessibility Features

Most of the accessibility features described is Haction are adjusted through the
Chicago Control Panel. This allows you to turnféetures on or off and to customize
timings, feedback, and other behavior for your @articular needs.

Note In this Beta-1 release of Chicago, the ControldParnoperty sheets for
accessibility are not yet available. Instead,masste Access Utility is
provided in the Chicago directory, ACCESS.EXE, éofprm these tasks.

Emergency Hotkeys

Most of the accessibility features described is #action are adjusted through the
Control Panel. But if a user is unable to usecttraputer until an accessibility feature
is turned on, how can they use Control Panel twatetit? This chicken-and-the-egg
problem is solved by providing emergency hotkeygtvivy which a user can
temporarily turn on the specific feature he or sbeds. Then, once a feature is turned
on, the user can navigate to Control Panel andcsatlje feature to his or her own
preferences, or turn it on permanently.

The same hot-key can use used to temporarily tifirone of the features, if it gets in
the way or to enable another person to use the uemp

We have been worked hard to make sure that thegemey hotkeys will not get in the
way of users who don’t need them. Each hot-kelesgned to be obscure key
combinations or key sequences which should notlicomfith applications. If such a
conflict does arise, the hotkeys can be disabled tlae user can still use the feature or
not as needed.

As an additional precaution, each emergency hotpkays a rising tone, and also
brings up a confirmation dialog box that brieflypéains the feature and how it was
activated. If the user pressed the hot-key uniiteally, this allows the user to cancel
the feature’s activation. It also provides a qupelth to more detailed Help and the
Control Panel settings for that feature, allowing tiser to disable the hot-key
permanently.

Accessibility TimeOut

The Accessibility TimeOut turns off Access Packiadtionality after the system has
been idle for a certain period of time. It retutine system to its default configuration.
This feature is useful on machines shared by neltipers.

The Accessibility TimeOut can be adjusted usingt@driPanel.

Note Inthe Chicago Beta-1 release this is availableufh the separate
ACCESS.EXE utility in the Chicago directory.
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Accessibility Status Indicator

An optional visual indicator is provided that telfee user which accessibility features
are turned on, helping users unfamiliar with thetdees identify the cause of
unfamiliar behavior. The indicator also providesdback on the keys and mouse
buttons currently being “held down” by the Stickyiseand MouseKeys features.

Features for Users with Low Vision

Scaleable User Interface Elements

Users who have limited vision or who suffer eydstduring normal use of Windows
can now adjust the sizes of window titles, scralid) borders, menu text, and other
standard screen elements. These sizes are colygletéomizable through the
Chicago Control Panel. You can also choose betiweesizes for the built-in system
font.

Customizable Mouse Pointer

Users who have difficulty seeing or following th@use pointer can now choose
between three sizes: normal, large, and extra.lageoming releases, you will also
be able to adjust the color or add animation, ldthhich can increase the pointer’s
visibility.

High-Contrast Color Schemes

The Windows color schemes allows users to choase everal well-designed sets of
screen-color options designed both to match ugsilidual tastes and to meet their
visual needs. Chicago’s new color schemes indhigle-contrast colors designed to
optimize the visibility of screen objects, makingasier for users with visual
impairments.

High-Contrast Mode

Many users with low vision require high contrastween foreground and background
objects to be able to distinguish one from the iottk@®r example, they may not be able
to easily read black text on a gray backgroundexirdrawn over a picture. Users can
now set a global flag to advise Chicago and apiitina that they need information
presented with high contrast.

Chicago also provides an emergency hot-key whilchwala person to set the
computer into high-contrast mode when they mayrable to use Control Panel, or
when the current color scheme makes the computevalnte for them. This hot-key
allows them to choose an alternate color schemehidgtter meets their needs.

High-Contrast Mode can be turned on or off usingemergency hot-key, by pressing
left ALT, left SHIFT, andPRINT SCREENKeys simultaneously.
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Features for Making Keyboard and Mouse Input
Easier

StickyKeys

Many software programs require the user to presstwhree keys at one time. For
people who type with a single finger or a moutlisttbat just isn’t possible.
StickyKeys allows users to press one key at a éintkinstructs Windows to respond
as if they had been pressed simultaneously.

When StickyKeys is on, pressing any modifier kéaattis,CTRL, ALT, or SHIFT) will
latch that key down until you release the mousé&butr a non-modifier key. Pressing
a modifier key twice in a row will lock it down uhit is tapped a third time.

In this Beta-1 release StickyKeys functionalita@justed using the ACCESS.EXE
utility (which will be integrated into Control Pdria the next Beta release), or it can
be turned on or off using an emergency hot-keypragsing thasHIFT key five
consecutive times.

SlowKeys

The sensitivity of the keyboard can be a major fenobfor some individuals,
especially if they often press keys accidentaByowKeys instructs Windows to
disregard keystrokes that are not held down fofrdamnum period of time. This allows
a users to brush against keys without any ill ¢ffaisd when the user get a finger on
the proper key, the user can hold the key down tidicharacter prints to the screen.

In this Beta-1 release SlowKeys functionality iguasted using the ACCESS.EXE
utility (which will be integrated into Control Pdria the next Beta release), or it can
be turned on or off using an emergency hot-keyhdiging down the righsHIFT key
for eight seconds. (This hot-key also turns ondaégeys.)

RepeatKeys

Most keyboards allow users to repeat a key judtddging it down. This feature is
convenient for some, but can be a major annoyasrgeefople who can't lift their
fingers off the keyboard quickly. RepeatKeys leters adjust the repeat rate or
disable it altogether.

In this Beta-1 release RepeatKeys is adjusted ukan@CCESS.EXE utility (which

will be integrated into Control Panel in the next8release), or it can be turned on or
off using an emergency hot-key, by holding downrighat sHIFT key for eight seconds
(This hot-key also turns on SlowKeys.)

BounceKeys

For users who “bounce” keys, resulting in doubtelsts of the same key or other
similar errors, BounceKeys instructs Windows tooignunintended keystrokes.
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In this Beta-1 release BounceKeys is adjusted ubieACCESS.EXE utility (which

will be integrated into Control Panel in the nedt&release), or it can be turned on or
off using an emergency hot-key, by holding downright sHIFT key for twelve
seconds. You will hear an up-siren after eighbads, and another double-tone after
twelve seconds. Releasing thaFT key after the double-tone will activate
BounceKeys.

MouseKeys

This feature lets individuals control the mousengari using the keyboard. Chicago is
designed to allow the user to perform all actioithout needing a mouse, but some
applications may require one, and a mouse may lve camvenient for some tasks.
MouseKeys is also useful for graphic artists arbist who need to position the
pointer with great accuracy. You do not need teeteamouse to use this feature.

When MouseKeys is on, use the following keys toigete the pointer on your screen:

¢ Press any number key except 5 (these are alsal ¢hfiedirection keys) on the
numeric keypad to move the pointer in the directiaticated by the diagram
below.

¢ Use the 5 key for a single mouse-button click dred+t key for a double-click.

« Todrag and release an object, with the pointeherobject, pressis to begin
dragging, then move the object to its new locatindDEL to release it.

e Select the left, right, or both mouse buttons faking by pressing the /, -, or *
key, respectively.

e Hold down thecTRL key while using the direction keys (numeric keysscept for
5) to “jump” the pointer in large increments acrtdss screen.

¢ Hold down thesHIFT key while using the direction keys to move the s®a
single pixel at a time for greater accuracy.
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Figure 95. Keys on the numeric keypad that contralhe mouse pointer

In this Beta-1 release MouseKeys can be adjustiad tise ACCESS.EXE utility
(which will be integrated into Control Panel in thext Beta release), or it can be
turned on or off using an emergency hot-key, bysirg the lefaLT, left SHIFT and
NUM LOCK keys simultaneously.

ToggleKeys

ToggleKeys provide audio cues—high and low beeps-eltdhte user whether a
toggle key is active or inactive. It applies te ttihPS LOCK NUM LOCK, andSCROLL
LOCK keys.

In this Beta-1 release ToggleKeys can be adjussedjuhe ACCESS.EXE utility
(which will be integrated into Control Panel in thext Beta release), or it can be
turned on or off using an emergency hot-key, bylimgl down thenum Lock key for
eight seconds.

Features for Users Who Are Hearing-Impaired

ShowSounds

Some applications present information audibly, aseafiles containing digitized
speech or through audible cues that each convéfesetit meaning. These cues
might be unusable by a person who is deaf or h&atearing, someone who works in
a very noisy environment, or someone who turnsh&ffcomputer’s speakers in a very
quiet work environment. In Chicago, you can sglodal flag to let applications know
you want visible feedback—in effect asking the aggilons to be “close captioned.

ShowSounds is adjusted using Control Panel. @rCthicago Beta-1 this feature can
be adjusted using the separate ACCESS.EXE utilgtead of Control Panel.)
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SoundSentry

SoundSentry tells Windows to send a visual cuey sisca blinking title bar or screen
flash whenever there is a system beep. This allmsss to see the message that may
not have been heard.

In this Beta-1 release SoundSentry is adjustedyubim ACCESS.EXE utility (which
will be integrated into Control Panel in the next8release).

Support for Alternative Input Devices

SerialKeys

This feature, in conjunction with a communicatiams interface device, allows the
user to control the computer using an alternatipei device. Such a device needs
only to send coded command strings through the otenig serial port to specify
keystrokes and mouse events which are then tréikéedormal keyboard and mouse
input.

Support for Multiple Pointing Devices

Chicago’s new Plug and Play architecture inheresufyports multiple pointing
devices all cooperating together. This allows deasmaddition of alternative pointing
devices, such as head-pointers or eye-gaze systithaait the need to replace or
disable the normal mouse.

Features for Software Developers

Accessibility Guidelines for Software Developers

Chicago contains many built-in features designemia&e the computer more
accessible to people with disabilities. To mak®iputer running Chicago truly
accessible, application developers must provideseto their applications’ features,
taking care to avoid incompatibilities with accéedgly aids.

As part of theChicago Software Development itdChicago Ul Design Guidelines
Microsoft has provided developers with documentatidich not only outlines to
these important concepts, but provides technicaldasign tips to help 1SVs produce
more accessible applications. Most of these tiflawean very little additional work
to the designer, as long as the application desigrevare of the issues and
incorporates accessibility into the applicationigest an early stage. By providing
this information to application developers, Micrtidmopes to increase the general
level of accessibility of all software running dretwindows platform.
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Methods for Simulating Input

Chicago now allows developers of voice-input systamd other alternative input
systems to easily simulate keyboard and mouse imging fully documented and
supported procedures.

Chaining Display Drivers

Some accessibility aids, such as screen reviewgogskfor low-vision users, need to
detect information as it is drawn to the screehic&go supports chaining display
drivers that allow these utilities to interceptttard graphics being drawn, without
interfering with the normal computer operation.

New Common Controls

Many accessibility aids have difficulty working Witipplications which implement
non-standard controls. Chicago introduces a wheie set of controls available for
mainstream software developers, and these stamddrothplementations are designed
to cooperate with accessibility aids.

Try It!

&

To see how these accessibility features in Chicago make it
easy to customize the appearance and behavior of you r
computer, you can try them out yourself!

Don’t Touch that Mouse

Press the lefaLT, the leftsHIFT and thenum LOCK keys simultaneously, and you'll be
able to drag-and-drop, and click or double-clickhbihe primary and secondary mouse
buttons simply using your keyboard’'s numeric keyp&dr more information, see the
“MouseKeys” section above.

Try Typing With a Pencil

Suppose you could only type with a single fingemwih a stick held between your
teeth. How would you preg&T+ TAB? Press aHIFT key consecutive five times to
try out StickyKeys. Once it's activated, pressAbe key and see what happens.
PressraB and you'll have just typed two keys at once witkiragle finger. Press the
ALT key twice, then pressB a few times to see the T+ TAB window and cycle
through all the tasks you have running. When yogatisfied, press.T one more
time to release it. When you're ready to move on gan turn off this feature just by
pressing two keys at the same time.
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Support for MS-DOS-based Applications

All of the accessibility features described hem arailable even when you're running
MS-DOS-based applications. Start an MS-DOS apjicand try StickyKeys or
MouseKeys—these features are available any timenged them, whatever you may
be doing.



What Makes A Great Chicago Application?

While Chicago provides compatibility for running MBOS and Winl6-based
applications, users benefit from additional funaitity supported by Win32-based
applications. Win32-based applications benefinfthe preemptive multitasking
architecture of Chicago and the increased robusimed protection for running
applications. In addition, there are six key athas make a great Chicago application
from the users perspective:

e The Win32 Application Programming Interface (API)

*  Object Linking and Embedding (OLE) 2.0 functiongalit

¢ Windows User Interface Style Guideline 4.0

e Support for handling Plug and Play events

e Support for manipulating long filenames

e Adherence to common setup guidelines for consisteftivare installation

In the next section discusses why these componaaite these applications great for
users.

The Win32 Application Programming Interface

Microsoft supports the use of the Win32 API on ¢hoperating system platforms:
Windows NT, Windows “Chicago”, and Windows 3.1 witfin32s. Each operating
system supports a common set of Win32 APlIs, allgwipplications to be developed
for a single API set and run on multiple platfornThis allows application developers
and corporate developers to learn a single APlaset Jeverage development
resources to support a broad base of hardwarensystdsers benefit from being able
to run the same application on multiple platforars] increased system reliability
under Chicago due to improved robustness and meprotgction available to 32-bit
applications.

Chicago delivers a robust and powerful 32-bit platf. 32-bit applications for
Chicago are preemptively multitasked, run in pevatidress spaces, and can spawn
multiple threads of execution. Preemptive mulkitag ensures excellent system
responsiveness, allowing users to run multipleiappibns simultaneously and
integrate personal productivity and business-é@iitapplications in a smooth manner.
This is similar to the model that Windows NT useday. The use of a private address
space for each Win32-based application ensuresihiéiple applications can run
simultaneously without interfering with each oterthe operating system itself. The
Chicago operating system provides smooth, preemptivititasking and protected
virtual memory, because Chicago is based on adtstacted 32-bit protected-mode
kernel and a 32-bit protected-mode driver model.
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User Benefits of Using Win32-based Applications

Running 32-bit applications under Chicago provittesfollowing improvements from
an end-user perspective:

¢ Background multitasking for running multiple apgliions that is smoother
because of Chicago’s preemptive multitasking aectitre

e Overall system performance improvements due toiB@gerating system
components

« Robustness and system reliability improvementstdi82-bit memory protection
and separate message queues

* New applications functionality because of Win32 atitker operating system
services

< File manipulation that is easier because of Chisalgnog file name support

OLE 2.0 Functionality

Users are getting and using more applications fethBn ever before. In 1992,
InfoCorp reported the average number of applicatimmrchased per desktop running
the Windows operating system increased to more Thamograms, up from an average
of 3.4 programs for customers using the MS-I§b$erating system in 1986. People
are not just acquiring more applications, theyusiag them together. Research shows
that users cite the ability to move and share médion among applications as the
most important reason for using windows application

Users who learn one Windows application find ityet@slearn a second or third. So,
as users access several applications in the coficseating a compound document,
they'll feel comfortable with those applications.

The Solution for Application Integration

Object Linking and Embedding (OLE) 2.0 is a meckanthat allows applications to
interoperate more effectively, thereby allowingrsge work more productively.
Users of OLE 2.0 applications create and managgoand documents. These are
documents which seamlessly incorporate data, @ctdjof different formats. Sound
clips, spreadsheets, text, bitmaps are some examptebjects commonly found in
compound documents. Each object is created anatairz@d by its server application.
But through the use of OLE 2.0, the services ofdifferent server applications are
integrated. Users feel as if a single applicatwith all the functionality of each of the
server applications, is being used. Users of Ol0EeRabled applications don’'t need
to be concerned with managing and switching betweewarious server applications;
they focus solely on the compound document andatlebeing performed OLE 2.0-
based features.
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Features of OLE 2.0

With OLE 2.0, Microsoft Chicago increases the degykapplication integration
available to any applications which take advant#gée services. This gives users
tangible benefits, allowing them to share datafandtionality across applications,
and to combine them as they please. Because QL5 Based on an open industry-
standard, users can extend their applicationsadttitional third-party products,
further expanding their choice and flexibility.

OLE 2.0 provides the following features to alloverssto easily integrate information
into multiple applications:

e Cross-application drag-and-drop

Users can drag-and-drop graphs, tables, and péctlirectly onto slides,
worksheets, and documents to mix text, data, aaphics into compound
documents. Using drag-and-drop is faster and imbudive than using the
Clipboard to cut and paste.

» Visual editing

With visual editing, the user can double-click duject to directly edit it while
remaining in the original document. For instardmyble-click an embedded
Microsoft Excel worksheet in a Word document, amel Microsoft Excel menus
and toolbars automatically appear within the cantéxVord. Unlike OLE 1.0,
the user is not launched into a separate Micrdsafel window to work on the
spreadsheet data.

Drag-and-Drop

Drag-and-drop is a new and more intuitive way torendata between applications.
The most widely used way to transfer data betwgpfiGations has been to use the
Clipboard. But this involves multiple steps; nayna$ing the Copy operation, moving
to the destination application, and using the Pastemand. A more effective way to
move information—drag-and-drop—already exists witiiplications and, with OLE
2.0, it now works between applications, too. Therwsimply selects an object in one
application, drags it to its destination in anothpplication and drops it into place.
Objects also can be dragged over the desktop tersygsource icons such as printers
and mailboxes, making it faster and easier to e, or share files.

Visual Editing

Visual editing makes revising a compound documastist, easier, and more intuitive.
For example, a Microsoft Excel worksheet that'staored within a Word document
(see Figure 96 below), can be double-clicked byuger. The user then is able to
interact with the Microsoft Excel worksheet righete, without switching to a
different application or window.
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Figure 96. Sample OLE 2 Spreadsheet Object Embeddén a Word Processing
Document

The menus and toolbars necessary to interact étiMicrosoft Excel spreadsheet
temporarily replace the existing menus and conbl&/ord. Microsoft Excel, the
application that is needed to edit or modify theegdsheet, partially “takes over” the
Word document window (see Figure 97 below). Wlnenuser wants to work on the
word processing portion of the document, the foetisrns to Word, and the original
Word menus and controls are restored.
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The advantage of visual editing is even greateetample, when users create
compound Word documents including large numbesb@cts created by different
applications, such as Microsoft Excel worksheets @rarts, PowerPoint graphics,
sound and video clips, and so on. Instead of kikigcback and forth among different
windows to update the objects, the user is predenith a single document window in
Word, providing a single location for editing anther interactions with the data.
Visual editing offers users a more “document-cehtpproach, putting the primary
focus on the creation and manipulation of informatiather than on the operation of
the environment and its applications.

Windows User Interface Style Guideline 4.0

As in previous version of Windows, one of the remsahy applications are easy to
learn is the fact that they look and act alike.tAXZhicago, Microsoft has taken great
steps to improve the basic common controls thagilications can share. These
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controls have evolved based on user feedback ardsixe usability testing here at
Microsoft. Applications that use these controlsyide the users with commonality
and improved features—such as being able to creatdaiders in the Save As dialog
box—without having to switch to the Explorer or Hillanager.

Save As [%]
Savein: | = Extemal D] =l o el [

[ icies e Cword32

Dine | Aenaetoons st

] Chartapp Folder

|- cuda Easte Shartcut

0 Evcetz2

i Wi » Other
h] Properties... I | o

. Smeee

File Hame: I*.lxl Save |

Save as Type: IText Files [ tat] j Cancel |

Figure 98. Save As Common Dialog

In the new Printer Properties dialog you can seemgkes of some of the new controls
with make access to features even easier for ugdrhe top of the dialog you can see
tabs for “Paper,” “Device Options,” Graphics,” amtthe case of the printer shown in
Figure 99, “Postscript.” Clicking any tab preseties user with properties for that
particular area. Another new control availablaltapplications is the Spin Control

next to the number of Copies.

Paper | Device Dptionsl Graphicsl Postscriptl

LCopies: |1— E Layout: |1 Up -

— Orientation
@ < Portrait
< Landscape I |Eictated

— Printing on both sides [Duplex Printing)

% Mone
I!l'! < Flip on Long Edge

< Flip on Shart Edge

UnprjntabIeArea...l About... | Feztore Defaults

0K | Cancel I QppIyNowl

Figure 99. Sample Tabbed Dialog Box Property Sheet
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The new Open Dialog allows the user to see loemdiimes, and navigate the entire
PC, and connected network to look for files to apen

Look in: I = External [D:] j 11_' gl
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File: M ame: I Open |
Files of Type: [Text Files (-] = Cancel |

Figure 100. Open Common Dialog

The new Open dialog also uses Tree Lists to allmwser to navigate through the
hierarchy of the hard disks attached to the comm@nd through the network to which
the computer is connected.
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Figure 101. Open Common Dialog Provides Easy Acce® Network Resources

Figure 102 shows another new control that makesingeand accessing hierarchical
information even easier. This is a tree list cdrftvand in the property sheet for the
Device Manager in the System section of ControleRaAs users expand and collapse
the tree, they can see information relevant ta tiogic of choice.
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Figure 102. Sample Tree List Control

Applications no longer have to include their owistom slider controls. Figure 103
shows the new common slider control included inc&go.
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Figure 103. Sample Slider Control

There are many new common controls, tool bar, statn, column heading, tabs,
slider, progress indicator, rich text control, ligw, tree view... and much more.
Great Chicago applications will use these new aisito make the users access
consistent across applications and make the esytem much easier to use.
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Support for Plug and Play Events

Applications that provide Plug and Play event aweass help users by seamlessly
adapting to hardware configuration changes. Usérseap two key benefits:

» Applications automatically recognize and respond ttardware changes

Consider this scenario: Chicago’'s desktop ContesldPrecognizes changes in the
video resolution and configures the computer adoghd Now suppose a user
who has a mobile PC installed in a docking statind who is using an external
monitor running in 1024 x 768 resolution mode. Whige user undocks the PC,
the desktop Control Panel recognizes this actiehsgamlessly switches
resolution for the mobile PC to 640 x 480. Whaa tthange occurs, Plug and
Play aware applications will resize their windowsl @oolbars accordingly. The
user doesn’'t have to do a thing; it's all automatic

Here’s another scenario: Suppose you were usingbélerPC to work on a
document. One of the most critical situations gould find yourself in is running
out of battery power. With Chicago, your compwends a message to all the
active Plug and Play aware applications, tellirgnttto shut down and save your
data because the power is going off in a few mmute

« Applications warn users about open network files wian hot-undocking their
computers

Suppose that you have a PCMCIA network card iresléth your laptop computer,
and you are leaving the office. As you leave tfiie® you switch PCMCIA

cards and install your modem for remote accesgh Rlug and Play, you don't
have to fuss with software configuration—you're $hicago simply knows that
the network has gone away, and that the netwoxkisarow replaced by a
modem. A Plug and Play aware Email application &arns this information
from the operating system. It knows that thenmgoisnore network connection and
it now needs to use the modem to make connectidhs.software configurations
are automatically made for you.

It should be quite clear that applications whioh Blug and Play aware provide
seamless adaptation to changes in the hardwargyooatfon. With applications that
are Plug and Play aware, users can focus on tloelk, wot their configuration.

Long Filename Support

As you have seen by now, there is a much improesdshell for Chicago. But the
shell itself is only part of what is really here fisers. Now an application that takes
advantage of this new shell support can offer theérs long filenames and direct file
viewing. Long filename support means that docusantlonger have to be limited to
eight characters for names. They now can have @5 characters. Instead of
“23ISM_JB.doc”, you can name a file “Status rephuty 23 regarding the ISM project
for my boss Jim Bernstein"—a title that really tejtsu what the document is about.
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Applications that support the Viewer capabilitissdhicago provide users with a
quick and easy way to view their documents direfttyn the shell without launching
the application.

: %]
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adwentures in ward processing
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Fulti Media Demonstration Document for the Board Meeting
MB& update Seattle SuperSonics

trip of a life time!

File M amne: | ﬂl
Filez of Type: I j Cancel |

[~ Open as Bead Only

Figure 104. Chicago Applications Support Long Filaames

Consistent Setup Guidelines

In the past users have generally had an easy wsstip their new applications, but
removing these applications from their hard disks wot so simple. Most Windows
3.1 users eventually ended up with all kinds @sfibn their systems which were never
used because they belonged to some previouslyededgiplication. And since many
applications use the same library files, with Windc3.1 it was quite common to have
several copies of a files installed in differerdgds on the hard disk, an inefficient use
of precious disk space. Another common problerh ¥findows 3.1 is “files, files,
files, everywhere”—applications put files in theimm directory, in the Windows
directory, in the System directory, in the rootuywmme it. This creates a real mess
when trying to keep track of what's where.

The Chicago Software Development K8DK) offers to developers some guidelines
for consistent installation locations and uninshatictionality in their applications.
Common libraries can be shared by applicationsthereducing the amount of disk
space consumed by duplication. The guidelinessdsatandards for where
developers should put all their files on the hastk.d No more “files, files
everywhere” syndrome. These guidelines provideialmeasier, powerful, and
compatible structure for users. Setup programsfotiaw the guidelines will all
operate similarly, use consistent naming convestiand offer the same setup
options—thus reducing the learning curve for usams,improved manageability and
support for corporations allowing for increasedoéthcy in remote administration
installed software.



Chicago Questions and Answers
May 1994

Microsoft is continually enhancing its Windows ogiémg system product line to deliver easy to
use, yet powerful products that exploit the lasehtances in microcomputer hardware technology.
There is a great deal of interest in and speculatmut the “Chicago” project, the technology
development effort which will deliver the next majelease of Windows for the mainstream
desktop and portable PC. The purpose of theseniaftion is to address the most common
guestions that customers have voiced about Chicago.

What is Chicago?

m  Whatis Chicago and how does it compare to the Miosoftd WindowsO 3.1, Windows for
Workgroups and Windows NTO operating systems?

“Chicago” is the code name for a development prtdjeat will produce the successor to Windows
3x and Windows for Workgroupsx3. The Chicago project encompasses multiple teciyied

that will make everything customers want to do ainstream PCs running Windows even easier.
Chicago will deliver faster multitasking performanand will provide the highest level of
compatibility with the applications and devicestonsers use today. Chicago will be the right
choice for customers who primarily want to run bbesis and personal productivity applications,
and for use on home computers to run recreatiamhkducational applications. Windows NT is
designed for the most demanding business usesasut#veloper workstations, or advanced
engineering and financial workstations. Windows iSIThe right choice for customers who need
the highest level of protection for their data apgblications, and scalability to multiprocessor and
RISC systems.

m  What are the key benefits and features of Chicago®hat features will Chicago not have?

For customers, Chicago will present a major steywdod in functionality on mainstream desktop
and portable PC platforms by providing a systerhithaven easier, faster, and more powerful to
use, and that is compatible with the applicatiams devices in which customers have already
invested.

Ease of use will be improved through the Plug alagt Brchitecture and an improved, more intuitive
user interface. With the introduction of Chicatj¢indows’ “engine” is being revamped to improve
performance and provide smooth, responsive mukttitgs Chicago will be a complete, integrated
protected-mode operating system that does notnequiuse a separate version of MS-DOS. It
implements the Win32 API and provides preemptive multitasking and rpldtithreads of execution
for 32-bit applications. Chicago will include rdli@ and open networking support and high-
performance, as well as messaging (email and faxy@mote access services.

To be the successor to Windows 8nd Windows for Workgroups>3.Chicago will meet a
number of key customer requirements. First, Cliosij be compatible with most all current
applications and drivers for MS-DOS and Windowse(lstitilities and file management utilities
will need to be revised to be compatible with Chia new components). When a customer
upgrades to Chicago, performance will meet or exgesformance of Windows 3.1, as long as
the customer has an 80386 or higher system wittaat 4MB of RAM. For systems with more
memory, performance will be significantly improveder Windows 3.1. The transition to the new
user interface will be easy for existing Windowsnss and companies who want to make the
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transition at their own pace will still be ablerton Program Manager and File Manager during the
transition period. The Setup program will provaleery simple safe installation process for end-
users, and will provide tools for system administraito customize the configuration of Chicago.

Chicago willnot be processor-independent, nor will it support swtnim multiprocessing systems, nor
provide C2-level security. These features caneadddivered on the mainstream platform while still
meeting the performance, compatibility, and mentargets necessary to create a compelling upgrade
for the huge installed base of Windows usershdée features are important to a customer, Windows
NT is the right product to use.

Why Will | Want Chicago?

m  Why will individual customers want to upgrade to Chicago?

The sheer quantity of improvements to Windows iic&ho represents a great value for
customers— there’s something in the product foryawe. Top on the list of requested
improvements is an easier way to work with the RBBicago’snew user interfacewill make
everything customers do even easier. This is wu¢hke less-experienced person who finds it
confusing to manage multiple windows on the scas@hdifficult to learn different tools for
managing programs, files and printers. It's atse for the experienced person who craves greater
efficiency and flexibility.

Long filename supportis just one of the many usability improvement€hicago. But

improving ease of use goes beyond fixing probleritis Windows—it encompasses the hardware,
applications and network as weRlug and Playwill make hardware setup automatic, donult-

in networking will make installing a network as easy as settipg printer.

The other major improvement customers are asking fgreater efficiency and power. They want
to get their work done faster. They want to runerthan one application or task at the same time
so they don'’t have to wait for their PC. They wamtise their computer to access files, electronic
mail, and public information networks from any ltoa—at work, at home, or on the road. They
want better multimedia, whether for those addicti®-DOS-based games or for TV-quality video
resolution for teleconferencing. Some of the hgiits that address these requests:

*  Preemptive multitasking. Chicago can smoothly and responsively multi@lbit
applications.

e Scaleable performance Chicago performance increases more rapidly Wamows 3.1 as
the amount of RAM increases, due to its high pentorce 32-bit architecture.

e Support for 32-bit applications. Chicago’s support for the Win32 API means thettomers
can look forward to a new generation of easietefagand more reliable applications.

* Increased reliability. Chicago increases protection for existing MS-DiD8 Windows
applications, and provides the highest level ofgution for new 32-bit Windows
applications.

e Faster printing. Chicago’s new 32-bit printing subsystem mealut kess time waiting for
print jobs to finish and better system responsenwblbs are printing in the background.

¢ Better multimedia. Just as Windows 3.1 made sound a part of tteray€£hicago now
includes video playback support. The video systathCD-ROM file system (CDFS) will
provide high-quality output for multimedia appliiats.



e More memory for MS-DOS applications Chicago’s use of protected-mode drivers means
customers will have more than 600K free conventiamamory in each MS-DOS session—
even when they are connected to the network amg) asCD-ROM drive and a mouse.

* Remote networking Chicago provides a remote networking client #rables dial-in to
multiple networks (including the Internet) and enc¢e networking server that lets any
Chicago PC act as a secure, single-line dial-inoikt gateway.

m  Why will companies want to upgrade to Chicago?

MIS organizations will want to upgrade to Chicagutbfor all the benefits that Chicago provides
their end-users, and because Chicagoredlice support costs and increase contralver the
desktop. The popularity of Windows created a nunalbsecurity, reliability and management
problems that consume MIS resources. Chicagoadiress these problems through the following:

e Built-in, robust networking . Whether you're running NetWare or Microsoft netls; with
NetBEUI, IPX/SPX or TCP/IP; and using NDIS or O@hicago has integrated support for your
network client, protocol, and driver. Additionatworks are added easily. Chicago includes 32-
bit clients for both NetWare and Microsoft netwotkat are fast, reliable, and that require no
conventional memory.

e Multiple network support. A Chicago PC can have multiple network cliemtd &ansport
protocols running simultaneously for heterogenemmectivity.

«  System management support The Windows Registry provides the foundationrf@anaging the
PC. the Registry holds all the pertinent informathbout the system—hardware, software, user
preferences and privileges—and provides access toittents over the network through a variety
of industry standard interfaces, including SNMP, D&hd Remote Procedure Call.

e User profiles. Chicago has the ability to present a differemtfiguration depending on who has
logged into the PC. For example, a network adrmatisr can use this capability to prevent Joe
User from deleting icons no matter what PC he uses enforce a requirement that everyone in
a particular department change their passwordy &@days.

« Network backup agents Chicago includes backup agents that work wighl¢tading server-
based backup products.

Ship Dates and Packaging Plans

®  When will Chicago ship?
Microsoft's commitment is to ship a great prodaatd we fully expect to ship by the end of 1994.

m  What is Daytona? When will it ship?

Daytona is an interim release of Windows NT focusedize and performance improvements plus
enhanced connectivity. Daytona is scheduled o dhiing the summer of 1994.
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m  What different packages will you have for Chicago?

Packaging decisions will be made later in the deymlent cycle based on customer and business
needs.

m | keep hearing rumors that Microsoft is working onversions of Chicago for non-Intel
microprocessors. s this true?

No, Microsoft is not working on versions of Chicafgo non-Intel microprocessors. Windows NT
is Microsoft’s portable operating system, and ét'eeady available on high-end Intel, MIPS
Alpha, PowerPC, and Clipdércomputers.

m  Since the term Chicago is a code name, what wilby call the product(s) that you will
eventually release?

Decisions about names have not been made.

m  What will happen to the MS-DOS product line?

Microsoft will continue to enhance MS-DOS as losgcastomers require it. Future versions will
be derived from the protected-mode technology ages in the Chicago project. Current MS-
DOS-based applications and drivers will continubeéaompatible with new versions of MS-
DOS.

Architecture

m  Your performance goals sound very ambitious, congdering all the functionality you're
adding to Chicago. How will you achieve those g

Chicago will implement new technologies to bettemiagge working set components, optimizing
the use of memory on low-end system configuratiofise networking, disk, and paging caches
will be fully integrated to scale better as moremoey is added to the system. Protected-mode
device drivers will be dynamically loadable to emsthat only immediately-needed drivers are
consuming memory. More components of the baseatipgrsystem will be pageable. Great
attention will be paid to effective memory pageingrn including hand-tuning source code.

m I've heard Chicago described as a 32-bit operatingystem, yet I've also heard that portions of
Chicago are implemented with 16-bit code. Are botthese statements correct?

Chicago is a 32-bit preemptive multitasking opergsystem that implements some 16-bit code to
provide compatibility with existing application€hicago’s design deploys 32-bit code wherever it
significantly improves performance without saciifig application compatibility. It also retains
existing 16-bit code where it is required to mam@zompatibility or where 32-bit code would increas
memory requirements without significantly improvipgrformance. All of Chicago’s I/0O subsystems
and device drivers (such as networking and fileéesys) are fully 32-bit, as are all the memory
management and scheduling components (includingaheel and virtual memory manager). Many
functions provided by the Graphics Device Interf@@®I) have been moved to 32-bit code, including
the spooler and printing subsystem, the rasteraat,the drawing operations performed by the



graphics “DIBengine.” Much of the window managetnesde (User) remains 16-bit to retain
application compatibility.

User Interface

m  How will the new user interface make the PC easigp use?

The goal for the user interface for future versiohgVindows is to make computers easy to use
for all people, in order to expand the PC marketdw users and new kinds of uses. Providing
ease of use means that inexperienced users vdlttiie user interface easy to learn and
experienced user will find it more efficient andstamizable. Chicago’s user interface design will
achieve these goals through the most extensivalitygadsting effort ever (thousands of hours of
laboratory testing with hundreds of users of alkls of experience) and through feedback from
various sources, including testing at customes siteviews with Windows training experts, audits
by user interface consultants, feedback from fagosps, and analysis of product support calls.

Inexperienced PC users face a humber of obstaxlesirig their PC today. Procedures which
more experienced users take for granted, suchwseadalicking with the mouse, are not intuitive.
Managing multiple windows on a screen can be camjespecially when some windows may
completely cover others, or when clicking on a #jepart of the window can cause it to
apparently disappear, even though it is still pness a “minimized” window. Organization of
files into hierarchies can make it difficult foreixperienced users to find information, and the
restrictions of the 8.3 naming convention limit #raount of descriptive information that can be
attached to a filename. Many people don't takeddlantage of the capability to task-switch
between different applications because the proesfiturtask-switching is not easy to discover.

Experienced PC users may find procedures for méatipg information and system resources
cumbersome under existing products. Using diffeteois to work with different kinds of
resources (such as files, programs, printers, amdr@ Panel settings) is inefficient. Integrating
different kinds of information in a single documemans that the user spends more time thinking
about how to use different applications and lese tbn the content of the document itself. The
ability to customize the system configuration is tionited for the most experienced users.

Both inexperienced and experienced users will fivad the changes being made to the Windows
interface in Chicago make Windows even easierdmland use. The system “Taskbar” will make
all the functions that most users ever need adaessith a single click of a button. The Taskbar
will show all open windows, and make it much eatieswitch between windows by just clicking
on a button representing that window. Instead atering different kinds of tools (Program
Manager, File Manager, Print Manager, Control Patoalvork with different resources on their
computers, users of Chicago will be able to brofes@nd access all resources in a consistent
fashion with a single tool. All resources in tlystem will have “property sheets” which present a
tabbed notebook-style interface settings that eaditectly changed. The implementation of OLE
2.0 in the system—which provides direct drag-angsdranipulation of data throughout the user
interface—will make working with documents easied amore intuitive.

m  Won't a new user interface mean a lot of retrainiig for current Windows users?

The Chicago user interface is being designed tcerpalople who are comfortable with the
Windows 3x interface immediately productive. Chicago’s sns&tup technology will use the
current system settings to present an initial cuméition that is familiar for the current Windows
user. For corporate customers and individuals waotwo move more gradually to the new user
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interface, Chicago will enable them to continuening Program Manager and File Manager while
they become more familiar with the new user intefieatures.

Plug and Play

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

Plug and Play is a technology jointly developed&y/product vendors that will dramatically
improve the integration of PC hardware and softwdtkig and Play is a general framework that
advances the state of the PC architecture by defimbw the software communicates with any
device connected to the PC.

With a Plug and Play PC, a user can easily ingtatbnnect Plug and Play devices to the system,
letting the system automatically allocate hardwasmurces with no user intervention. For
example, by simply plugging in a CD-ROM and souadd¢ a desktop PC can be easily turned into
a multimedia playback system. The user simply pinghe components, turns on the PC, and
“plays” a video clip.

Plug and Play also enables new system designsahaie dynamically reconfigured. For
example, imagine a docking station that enablesg@amove the portable system while it is still
running so that you can take it to a meeting, &iedsiystem automatically reconfigures to work
with a lower-resolution display and adjusts for #iisence of the network card and large disk
drive. Orimagine an infrared (IR)-enabled subhotik that automatically recognizes, installs,
and configures an IR-enabled printer when you wal the printer room, so your applications are
ready to print to that printer immediately.

Plug and Play will also reduce costs for custorhersause it will save development and support
costs for the product manufacturer. Today, as naary0 percent of support calls received by
operating system and device manufacturers arestktatinstallation and configuration of devices.
In addition, device driver development is simplifiwith Plug and Play because device
manufacturers can write one driver that works acrogltiple bus types using the universal driver
model specified by the Plug and Play architectdreday, device manufacturers have to include
bus-specific code in each of their drivers. WitagPand Play, specific bus configuration data is
contained in “bus drivers.” Also, operating systgmainstallation and configuration are simplified
for OEMs because Plug and Play devices will autarally install and configure during Setup.

m  Will Plug and Play devices work with my current system or will | need a new system? What
benefits will | receive when | purchase a Plug an&lay device with my current system after |
have installed Chicago on my system?

Plug and Play devices will provide complete backivampatibility to work with systems that were
not designed according to the Plug and Play sgatidin and may not be running a Plug and Play
operating system like Chicago.

When you purchase a Plug and Play device for ajeggstem running Chicago, you will be able to
benefit from the automatic installation feature$tfg and Play add-on devices. To take advanthge o
the dynamic configuration features of Plug and Résydescribed above in the example about Plug
and Play docking systems), you must purchase arayshich has a Plug and Play BIOS as well as
Plug and Play devices and operating system.



Win32 API Support

I've heard that Chicago implements a 32-bit API.Is that API different from the 32-bit API
implemented on Windows NT?

There is only one 32-bit Windows API, called Win8ath different levels of functionality
implemented on Windows 3.1, Chicago, and Windows IChicago implements a large subset of
the functionality of the Win32 API offered on Wingde NT, and extends the Win32 APl in some
areas. These extensions will be delivered on WisddT shortly after the release of Chicago.

If there are different implementations of the Win® API available on different platforms in
the Microsoft operating system product line, doeshiat mean software developers will need
different versions of their applications for Windows and Windows NT?

No. By following some simple guidelines, softwalevelopers can develop a single executable
file that runs on Windows 8. Chicago, and Windows NT. At the recent Win32f€ssional
Developers’ Conference, 32-bit applications froindparty developers were demonstrated
running across the entire Windows family. In aiddif Microsoft has provided in-depth technical
sessions to explain the proper way to design agpties for all 32-bit Windows platforms and
supplied tools in th&in32 SDKto help make such development easier.

Availability of Applications for Chicago

Networking

When will applications that exploit Chicago be avéable? Won't that take a long time?

Software developers who are developing 32-bit apfibns for Windows 3.1 and Windows NT
using the guidelines provided by Microsoft will lee&pplications that are able to run on Chicago
as soon as Chicago ships. There are already limdfe&2-bit Windows applications available,
with more being released every day. Many of tlaglileg industry software vendors have already
begun development of 32-bit applications for Chaca@ther ISVs will wait until Chicago ships to
release 32-bit applications. Usually, those ajpfitimis finish final testing and ship within 90 days
of the operating system ship date.

Will I need new networking software to connect Chiago to my network server?

No. Chicago will continue to run existing real-mausworking components while enhancing the
32-bit protected-mode networking components fiedivéred with Windows for Workgroups.

What improvements will Chicago’s networking suppot offer over Windows for
Workgroups 3.11?

Chicago will enhance the open, flexible, high-parfance 32-bit networking architecture offered
today with Windows for Workgroups 3.11 that enaldestomers to mix and match networking
components. Chicago will support NDI.23x and ODI drivers, and will provide 32-bit
NetBEUI, IPX/SPX, and TCP/IP protocols. Redirestfor SMB and NCP-based networks will
be included. In addition, Chicago’s new multipkeyider interface will make it possible for the
user to view, browse, and connect to multiple netan a consistent fashion.
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Are you working with Novell on Netwarel support?

Microsoft is developing a 32-bit NCP Redirectorttisaseamlessly integrated with the Chicago user
interface, and is encouraging Novell to do the saMirosoft has offered Novell access to
information and assistance to write a Chicago eadar. Novell engineers attended the Win32
Professional Developers’ Conference and have bemiided access to tHereliminary Developer's
Kit for Chicago.

With this approach, customers should be able tostdrom multiple sources for reliable, high-
performance NetWare client software when Chicagelsased.

Will there be a Chicago server?

Chicago will not provide a separate “server” pradiich as Windows NT Advanced Server. For
most server applications, and in the sense that pemple ask about a “server product,” Windows
NT Advanced Server is the Microsoft server product.

Chicago will continue to improve upon the peer secapabilities offered in Windows for
Workgroups by offering additional features for reaenmstallation, control, and administration.
These features will make Chicago an even bettatymtdfor an easy-to-use file- and print-sharing
LAN that is ideally suited for a small-businessnaall-department, or a remote office.

Can Chicago serve as an Internet client?

Yes. All the networking support you need to cornnieche Internet is built into Chicago. Chicago
includes a fast, robust 32-bit TCP/IP stack (TCHslfhe language used by the Internet) and PPP,
or “dial-in” support. Chicago is Internet-ready, ether you dial into a commercial Internet
provider or you have access to the Internet via gowporate network. In addition, Chicago
supports the large number of public domain tooélus connect to the Internet—such as Mosaic,
WiInWAIS and WinGopher—through the Windows Socketsgpamming interface. Chicago also
includes utilities to help customers take advanti#gbe Internet, such as telnet and ftp.

Systems Management

What changes are you making in Chicago to make theperating system more manageable?

A primary goal for the Chicago project is to mak@é#bws less expensive to deploy in an
organization. Numerous studies have shown thamggerity of the costs of owning a PC are in
the costs of managing the PC. This includes ilagtah, configuration, and maintenance of
hardware and software, and MIS support for us€tsicago will provide an architecture for the
delivery of tools that will make it easier for syst administrators to install, configure, monitor,
maintain, and troubleshoot their Windows-based gk

The foundation for a desktop management infrasirads a store of data about the resources
which require management. The Windows System Rggidll provide a single database for
information about the system, its hardware devitgsoftware applications, and all user-specific
settings. Desktop management applications wililile to retrieve the information they require
through an open interface of Registry API's. Aacsthis information will be protected with a
“pass-through “ implementation of a user-level sggunodel, thus making management easier for
the system administrator. Resource informatiohlvélaccessible over the network using industry-
standard Remote Procedure Call (RPC) technology.



m  What specific desktop management features will Chago enable?

Implementation of the desktop management archite¢tiescribed above) will enable Microsoft
and third-party developers to deliver the functidpaeeded for managing the desktop. This
includes support for hardware inventory monitorigiggtem software distribution, desktop and user
configuration management, desktop backup and eggtar application software distribution,
application use metering and licensing, and netwaidk user problem diagnosis.

Hardware installation and configuration will be readuch easier and less costly with the
implementation of the Plug and Play architecturdemices and systems. The Windows Registry
will provide data about hardware resources whigchlimaccessed by third-party vendors to
provide inventory management solutions.

The Chicago operating system itself can be setamp & network server and can be configured at
the desktop to run locally or across the netwdrkeach case, the administrator can establish a
specific configuration for the installation, coritiy which features are installed and which
features can be accessed or altered by the end-Gbérago will require only a floppy drive to
start up, and paging of components to a swapfilthemetwork can be disabled to minimize
network traffic.

Once Chicago is installed, administrators will Idego centrally configure desktop settings such as
file and printer sharing, network access, and pasgsv By running peer services, administrators can
remotely monitor Chicago desktops to determine whsdurces are shared, what connections have
been made, and what files are being used. Chiealyances the security provided by Windows for
Workgroups to include user-level security. To dealsers to access their personal groups,
applications, and data from any system on the né&tv@hicago will provide user profiles. These
profiles will be centrally stored, accessed whenuker logs in to a Chicago system, and used to
install the appropriate configuration for that user

Application software distribution solutions will Bacilitated with the inclusion of a backup agent
and peer server at each Windows desktop which earséd to download files from a server to the
desktop. Future versions of Windows will providggort for the Licensing Services API to
enable more effective application usage meterimpliaensing solutions for the desktop.

Chicago will provide a network diagnostic utilityatt will graphically display network traffic
information for diagnosis by the network adminittra This information can be exported to
products which provide additional network troublesting analysis. End-user problems will be
easier to diagnose with a tool for remotely viewihg contents of the system Registry to identify
installed hardware and software settings. Chicdgm @rovides a “fail-safe boot” capability which
will get a minimal system configuration up and ringnso a support professional can use the above
configuration tools to analyze problems.

Mobile Computing

m  What improvements will Chicago offer for people wio use a mobile or remote computer?

Chicago will provide great support for mobile fofactor devices and will make it easy for end-
users to access the resources on their desktamsysthen they are away from the office. The
implementation of Plug and Play in Chicago will papt insertion and removal of devices such as
PCMCIA cards while the operating system is runnittgwill also support automatic
reconfiguration of dockable computers when theyiserted or removed from the docking
station, without rebooting the system. An enhanaadion of Advanced Power Management



282

(APM) will further extend battery life. The servicprovided by Windows for Pen Computing will
be enhanced and incorporated into Chicago to iechasic inking and rendering support.

A special focus will be on remote networking. A@lkicago PC will be able to serve as a Remote
Access dial-up server or a remote client for Wind®I Advanced Server, Novell NetWare
server, or Chicago peer server. The same techyalidigoe used for serial cable and infrared
connections between PCs. The Remote Access aittindegill be integrated with the Chicago
networking architecture by using the same netwookqgeols and advanced security features.
Remote Access will support wireless devices arahadipplication developers to make their
applications “slow-link aware” to improve the usaperience when working on a remote system
via modem rather than on a high-bandwidth netwdilerthermore, Chicago will provide a simple
form of file synchronization and APIs for appliaais to access the file synchronization services to
merge changes when both the source document agcheop been modified. Remote email and
Microsoft at Workl Fax capability will also be included.

How are Chicago’s remote client capabilities diffeent from Windows for Workgroups?

Windows for Workgroups can remotely connect painpaoint (that is, from client to server) only
with a Windows NT server. Chicago can connectamiy to a Windows NT Remote Access
Server but also to NetWare servers running Net\Wamnect, other Chicago PCs, and network
devices like a Shiva Netmodem (by using the PPPatiin Chicago Remote Access). Chicago’s
Remote Access architecture is open and extensitdadble third parties to provide additional
capabilities, such as enhanced security modules.

For More Information

Where can | get the latest information on Chicagodirectly from Microsoft?

Microsoft has established a number of easily adglesslectronic distribution points for new
whitepapers, press releases and other pertineohaatation. Use the following electronic
addresses to access further information:

On the Internet ftp.microsoft.com/peropsys/win_news
On the Worldwide Web http://www.microsoft.com
On Compuserve GO WINNEWS

The information contained in this document represémtirrent view of Microsoft Corporation on the issdissussed as of the date of publication. Because
Microsoft must respond to changing market conditionddtil not be interpreted to be a commitment on thegiavlicrosoft, and Microsoft cannot guarantee the
accuracy of any information presented after the dapeibffcation.



Index

—1—
16-bit code
implemente to maintain compatibility, 56
—3—
32-bit code
I/O subsystems and device drivers in Chicago,
56

provides maximum performance, 56
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Accessibility, 255
Americans with Disabilities Act, 255
BounceKeys, 260
controlling accessibility features, 257
customizable mouse pointer, 258
guidelines for software developers, 262
high-contrast mode, 258
making keyboard and mouse input easier, 259
MouseKeys, 260
online help, 256
RepeatKeys, 259
SerialKeys, 262
ShowSounds, 261
StickyKeys, 259
summary of improvements over Windows 3.1,
256
support for MS-DOS-based applications, 264
support for multiple pointing devices, 262
ToggleKeys, 261
Admin Config tool, 160
Architecture
communications architecture, 182
how applications run in the system, 58
kernel improvements supporting better
communications, 181
mini-driver model, 113
multimedia architecture, 231
ring 0 and ring 3 code, 58
size goals, 60
summary of improvements over Windows 3.1,
53
AUTOEXEC.BAT
not needed in Chicago, 55
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Backup
server-based network backup, 164
Beta
Feedback received from the Chicago, 13
Block 1/0 subsystem
benefits of, 70
Browsing
discoverable in Chicago, 31
not intuitive in Windows 3.1, 31

—C—

Cache SeeVCACHE
CDFS.SeeCD-ROM File System
CD-ROM File System
benefits in Chicago, 69
described, 69
ISO 9660 CD file system, 69
replaces MSCDEX driver, 69
Chicago
32-bit versus 16-bit components, 55
areas under construction, 13
Capabilities shared with Windows NT
"Daytona”, 11
Effectively evaluating features and
functionality, 13
fully-integrated operating system, 54
mission of base architecture, 53
reviewing or evaluating, 13
Successor to Windows 3.1 and Windows for
Workgroups 3.11, 9
suggested evaluation criteria, 15
COMM.DRYV, 183
Communications
16550A UART support, 190
architecture discussion, 182
centralized modem setup and configuration,
186
Chicago kernel improvements, 181
configuring telephony services, 189
example of a good Win32-based
communication application, 191
goals in Chicago, 180
improved device/hardware support, 189
in Chicago, 183
in Windows 3.1, 182
more comm ports supported, 190
Plug and Play support, 180, 190
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port drivers, 184
summary of improvements over Windows 3.1,
179
TAPI, 183
universal modem driver, 184
use of TAPI in Chicago components, 185
Compability
user interface, 50
Comepatibility
evaluating in Chicago, 14
with existing hardware, 3
with existing MS-DOS and Windows—based
applications, 3
CONFIG.SYS
not needed in Chicago, 55
Control Panel
access from the Start button, 29
improvements over Windows 3.1, 44
properties for Display, 45
Coordinated Universal Tim&3
Copying files
status displayed over slow links, 35
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Daytona
Capabilities shared with Windows "Chicago”,
11
Successor to Windows NT 3.1, 10
Desktop Systems ManagemefeeSystems
management
Device Drivers
mini-driver architecture, 113
DHCP.SeeTCP/IP
Disk device support
ESDI controllers, 116
high-speed floppy disk driver, 116
IDE, 115
logical block addressing, 114
removable media, 115
Disk utilities
supported under Chicago, 74
Display adapter support
driver robustness improvements, 119
energy star monitor support, 120
image color matchingseelmage color
matching
improved driver stability, 117
improved video display performance, 118
new control panel enhancements, 119
summary of improvements over Windows 3.1,
116
support for more adapters than Windows 3.1,
118

Display resolution

switching on-the-fly, 46
DMI, 130
DNS. SeeTCP/IP
Documents

opening from the Start button, 29
Drag and Drop

using a mouse right-click, 43
Drive mappings

made easy in Chicago, 35
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Enhanced Metafile (EMFBeePrinting
Explorer

described39

details view40
flexible and customizabl&9
single view on a world of informatio39
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File extensions
documented for developers, 72
hidden from the user, 72
File synchronizationSeeMobile computing
File system
32-bit protected mode FAT (VFAT), 68
additional date/time attributed3
architecture discusse@l6
benefits of changes from Windows 365,
exclusive volume access, 73
installable file system, 67
sample property sheét3
support for multiple network redirectors, 135
third-party functionality, 67
Files
quick viewing contents of, 50
renaming filenames, 33
Find
improvements for searching over Windows
3.1, 47
powerful new utility in Chicago, 47
searching for files, 47
searching for information in Chicago, 29
Folders
folders within folders, 32
Fonts
32-bit TrueType rasterizer, 80
antialiasing, 81
improved support in Chicago, 80
integrated with the Ul, 49
smooth fonts in Chicago, 81
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Graphics Device Interface (GDI)
32-bit code distribution, 56
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Help
new online help in Chicago, 35
shortcut buttons, 36
simplified interface, 35
table of contents, 35
What's this?, 36
HyperTerminal, 191

1/0 Supervisor (10S)
described, 70
IDE disk drives
support for alternate IDE controller, 115
support for IDE CD-ROM drives, 115
support for large drives, 115
IFS. SeeFile system
Image Color Matching (ICM), 171
benefits to users, 171
Info Center
a quick tour212
capabilities within, 209
combination of drivers supporte?]11
common address book]10
components of, 209
described, 208
information stores213
MAPI drivers, 211
OLE 2.0, 214
open architecture, 210
personal information stor@10
vendors writing MAPI drivers211
INI files
problems under Windows 3.1, 78
still used by Winl16-based applications, 79
system switch simplification, 79
International Language Support, 243
benefits for developers, 244
benefits for users, 243
date and time formats, 246
international language issues, 245
localization of Chicago, 245
multilingual content support, 248
sorting and searching support, 247
summary of improvements over Windows 3.1,
243
support for different national chracter sets, 248
Win32 NLS APIs, 252

interrupt latency

solution for communications problems, 181
IPX/SPX

protocol support in Chicago, 144

support for Windows Sockets, 144
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Linear memory addressing
described, 76
Local reboot
improved effectiveness for Win32-based
applications, 90
in Chicago, 83
terminating hung applications, 84
Long file name support
in file system, 71
maximum size of file names, 71
on networks, 147
Long file names
documentation for developers, 72
extensions to the MS-DOS FAT file system,
71
no reformatting necessary, 71
sample MS-DOS directory listing, 72
support for 8.3 MS-DOS names, 71
support for existing disk management utilities,
72
supported on diskettes, 72
usability benefits, 33
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MAPI 1.0
described, 210
Master keySeeSecurity
Memory
zero conventional footprint, 94
Microsoft Network Peer Services
auditing of events, 143
remote administration of, 143
share-level security, 143
user-level security, 143
Mini-port driver
compatibility with Windows NT, 70
described, 70
support for SCSI devices, 70
Mobile computing, 193
Chicago framework for, 193
deferred printing support, 205
docking support, 202
document viewers, 202
dynamic networking, 204
file synchronization, 199
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local connections, 199
Messaging APl (MAPI), 200
Microsoft At Work Fax, 201
password management, 202
PCMCIA support, 204
point devices support, 205
power management, 204
remote network access, 129, 195
support for deferred printing, 171
TAPI, 198
Unimodem, 198
user profiles, 201
vision of Chicago mobile computing, 193
Modem support
benefits of configuration in Chicago, 186
centralized setup and configuration, 186
Plug and Play, 187
Modems support
Plug and Play, 190
Mouse
right-clicking, 43
Mouse device support, 122
Control Panel enhancements, 122
driver support for windowed and full-screen
MS-DOS application, 122
protect-mode virtual device driver, 122
summary of improvements over Windows 3.1,
122
MSCDEX
taken over by CDFS driver, 69
MS-DOS
32-bit protect-mode device drivers, 94
Int 21h, 67
MS-DOS Command Prompt
new and enhanced commands, 102
support for long file names, 103
support for UNC pathnames, 101
MS-DOS-based applications
better cleanup after termination, 86
better defaults for running, 97
graphic-intensive applications, 96
hardware-intensive, 95
improved compatibility, 95
improved memory protection, 96
improved protection for virtual machines, 86
improvements made to run, 95
local VM environment settings, 101
PIF editor in Windows 3.1, 97
preemptively multitasked, 62
property sheets for, 97
run in separate VMs, 62
single MS-DOS application mode, 95

summary of improvements over Windows 3.1
for running, 93
support for VGA graphics mode, 96
system protection, 62
terminating gracefully, 100
toolbar in MS-DOS window, 99
user-scalable MS-DOS window, 99
Multimedia
32-bit digital video playback, 225
architecture discussion, 231
autoplay, 221
benefits for consumerg19
benefits for developer220
benefits for hardware make20
benefits from multitasking and threads, 226
build-in joystick support, 225
built-in support for digital video, 222
CreateDIBSection, 224
end of dancing postage stamp &&9
game support, 223
growth of PC market in 199217
history,218
MIDI, 222
MPEG support, 227
opportunities for IHVs and OEMs, 229
Plug and Play support, 220
polymessage MIDI support, 228
recommendations to OEMs, 229
routing data through Windows, 233
sound compression, 227
support for DCI, 231
support for fast CD-ROMs, 227
Video for Windows218
WinG, 224
Multiple users on the same PC, 155
Multiprocessors, support foBeeWindows NT
Multitasking
cooperative, 54
described, 54
preemptive, 54
Multithreading
Win32-based applications, 54

—N—
NDIS 3.1

stack component4,36
NetBEUI, 146

NetWare connectivity

solution for MIS problems, 7
NetWatcher, 131, 165
Network

tool in Control Panel, 34
Network management, 164



NetWatcher, 165
tools, 164
Network Neighborhood
browsing networks is easy, 33
icon in the Chicago Ul, 33
Network provider interfaceSeeNetworking
Network redirectors
support in file system for using multiple, 67
Networking
32-bit Microsoft client, 141
32-bit SMB interoperability, 142
as easy as "point and click", 128
built-in, 5
Chicago networking architecture, 132
compatible with existing networks, 143
consistent browsing across multiple providers,
128
dynamic networking for mobile computing,
204
integration with Novell NetWare,37. See
Novell NetWare
interprocess communications interfaces, 146
managing network resources, 164
Microsoft Network integration, 141
Microsoft Network Peer Services, 142
mobile computing support, 128
modular, open design, 132
multiple protocol support, 132
NDIS 3.1, 136
Network Neighborhood, 128
network provider interface (NPI), 133
pass-through securit$39
Plug and Play enabled, 132
printing improvements, 175
protocol support, 144
server-based backup, 164
summary of improvements over Windows 3.1,
125
system login, 134
system management support, 129
well-connected client operating system, 127
Novell NetWare
32-bit protect-mode Microsoft Client for
NetWare, 126
bindery support138
client support137
command-line utilities, 141
file and printer sharing for NetWare, 1238
improved performance with Chicago client,
138
integration in Chicagdl 37
IPX/SPX interoperability, 144
login scripts,138

Microsoft Print Server for NetWare, 140
NetWare 4.x support, 141

NetWare API support, 141

network login, 134

remote network access, 151

RIPL support, 155

support for diskless workstations, 141
support for long file names, 147

support for NetWare login scripts, 127
support in the Network Neighborhood, 128

—0—
OLE
more document centric, 36
—pP—
Performance

compared to Windows 3.1, 4
evaluating in Chicago, 14

Performance Monitor, 131

Performance monitoring, 163

Plug and Play
benefits with Chicago, 110
benefits with legacy hardware, 108
communications support, 180
described, 105
dynamic operating environment, 109
examples of Plug and Play printers, 177
installation and configuration with no user

intervention, 108

modem devices, 187
networking support, 128
new PC features, 108
PCMCIA support, 107
printer detection, 173, 176
problems with PCs today, 105
reduced PC support costs, 107
requirements for mobile computing, 106
solution to PC configuration problems, 107
support for communications devices, 190
support for multimedia devices, 220
support in Setup, 237

Port driver
described, 70

Printers folder
described, 48

Printing, 167
32-bit preemptive spooler, 168
32-bit print subsystem, 168
configuring a printer, 174
enhanced metafile (EMF) spooling, 169
local or remote print job management, 175
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managing print jobs, 174

Microsoft Print Server for NetWare, 140
network printing support, 147

performance improvements in Chicago, 170
Plug and Play printer detection, 173, 176
Printers folder, 172

printing from MS-DOS-based applications,

170
support for "point and print" network printing,
173
support for deferred printing, 171
Programs

launching from the Start button, 29
Property sheets
explained, 42
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Real-mode mapper
protect-mode to real-mode mapping, 71
provides compatibility with MS-DOS disk
device drivers, 71
Registry
DAT files, 79
defined, 77
dynamic keys, 155
policies, 130
registry editor, 131
registry tools, 160
remote access to configuration information, 80
role in Plug and Play support, 80
role in systems management, 154
solution to INI file problems, 78
system management support, 130
Win32 API support, 156
Remote administration
managing print jobs, 175
Remote administration of Chicago PC, 150
Remote network access
gateway support, 151
RISC, support forSeeWindows NT
RMM. SeeReal-mode mapper
Robustness
better cleanup after virtual machine terminates,
86
debugging support in Chicago SDK, 87
for MS-DOS-based applications, 85
for Winl16-based applications, 86
for Win32-based applications, 88
improvements in Windows 3.1 over Windows
3.0, 83
local rebootSeelocal reboot
parameter validation for Win16-based
applications, 87

per-thread state tracking, 85

summary of improvements in Chicago, 83

virtual device driver parameter validation, 85

virtual device driver thread cleanup, 84
RPC, 147
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SCsSI
support described, 70
support from block I/O subsystem, 70
SCSI disk devices
32-bit ASPI drivers, 116
ASPI/CAM compatibility, 116
compatible with Windows NT mini-port
drivers, 116
popular SCSI controllers supported, 115
Security
master key for unified logon, 148
network login, 134
network security discussion, 147
pass-through securit§39 150
support for user-level privelegek39
user-level security, 149
Settings
accessing from the Start button, 29
Setup, 235
built-in verification of system files, 240
GUI-based, 236
improved hardware detection, 237
modular architecture, 236
smart recovery mechanism, 239
summary of improvements over Windows 3.1,
235
upgrading from Windows 3.1 or Windows for
Workgroups 3.11, 241
Shortcuts
deleting does not delete objest,
described40
embedding in applicationdl
in the Programs folde41
on the desktop4l
tracking of renamegi1
using,40
SNMP
agent support in Chicago, 130
MIB support, 130
support for network management, 164
Structured exception handling
defined, 90
System Management
Admin Configuration tool, 160
System policies, 158
default settings, 159



System Policy Editor, 131

System Resources
32-bit heaps in Chicago, 75
described, 74
improvements in GDI, 75
improvements in USER, 76
improvements made in Chicago, 75
in Windows 3.1, 74
percentage of, 75

Systems Management
DMI agent, 130
management tools, 130
managing desktops, 162
managing user configurations, 157
policies, 130
registry-based, 130
remote administration, 150
role of server, 161
SNMP agent, 130
SNMP MIB support, 130
system policies, 158
user profiles, 157
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TAPI, 181, 184
configuring telephony services, 189
functionality supported, 185
interfaces layer, 184
role in Windows Open Services Architecture
(WOSA), 184
support for arbitrating access to modem or
telephone device, 185
Task switching
improvements to “cool switch", 51
Taskbar
customizing the configuration, 30
objective for, 30
task buttons, 30
task switching, 30
TCP/IP, 144
dynamic host configuration protocol (DHCP),
145
OSF DCE Domain Naming Service (DNS),
146
PPP, 195
PPP support, 151
support for Windows Sockets, 145
utility support in Chicago, 144
Windows Internet Naming Service (WINS),
146
Windows NT Advanced Server, 145
Telephony AP1SeeTAPI
Threads

available to Win32-based applications, 54
defined, 54
example usage of, 55

TrueType.SeeFonts
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UNC pathnames
obsoletes "mapping" drives, 34
UNIMODEM, 181
Upgrading
safe, hassle-free, 4
Usability testing, 25, 26
User Interface
transition for Windows 3.1 users, 14
User Interface (Ul)
improving Windows 3.1, 24
integration of printing functionality, 175
migrating from Windows 3.1, 50
objectives for, 23
Printers folder, 172
the Start button, 28
the Taskbar, 28
using File Manager from Windows 3.1, 50
using Program Manager from Windows 3.1,
50
User profiles, 157
mobile computing support, 201
supported settings, 158
UTC. SeeCoordinated Universal Time
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VCACHE
described, 68
dynamic caching, 68
helps Chicago scale better than Windows 3.1
or Windows for Workgroups 3.11, 68
improvements from SmartDrive, 68
relationship to VFAT, 68
VCOMM, 182
VFAT
benefits of, 68
described, 68
interaction with block 1/0 subsystem, 68
Virtual device driver
descibed, 57
Virtual device drivers
benefits under Chicago, 58
graceful cleanup from terminated application,
85
parameter validation, 85
replacement for real-mode MS-DOS device
drivers, 58
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tracking allocated resources, 84
Virtual memory
simplified configuration, 77
support in Chicago, 76
VxD. Seevirtual device driver
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Winl6-based applications
compatibility maintained in Chicago, 59
compatibility, size, and performance, 59
impact of running in separate VMs, 60
not run in separate VMs, 59
parameter validation, 87
performance, 60
resource tracking, 87
support for running, 59
system protection, 61
Win32
flat/linear address spadg4
Win32-based applications
benefits over Winl16-based applications, 63
better local reboot, 90
compatibility with Windows NT64
improved robustnessb, 88
long filename supporg4
memory protectiong5
parameter validation, 88
per-thread resource tracking, 88

preemptive multitasking, 63
private address space, 88
separate message queues, 64, 89
structured exception handling, 90
support for, 63
termination handling, 91
Windows “Chicago”, 1, 265
Windows NT
compatibility with NDIS miniport drivers, 136
multiprocessor support, 11
RISC support, 11
Windows NT "Daytona"
multiple virtual DOS machines (MVDMs), 11
Windows NT Advanced Server
domain login, 134
network integration with, 141
pass-through security in Chicad®9
remote network access support, 196
support for long file names, 147
user-level security privelegek39
Windows NT Server, 9, 173
Windows NT Workstation, 9
Windows Sockets
IPX/SPX support, 144
WINS. SeeTCP/IP
Wizards
functionality in Chicago37
support for installing printers, 173



