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Foreword

Leland R. Reiswig, Jr.

Assistant General Manager, Programming
Personal Systems

IBM Corporation

When IBM announced in 1984 that we were working on an ad-
vanced operating system that could “multitask DOS programs and
provide access to more memory than current versions of DOS,”

(as we said at the introduction of the AT), no one—ourselves
included—could have guessed that we’d end up with a system as
powerful and feature-rich as the one we ended up with. OS/2 2.0,
the result of hundreds of programmer-years of effort, represents an
operating system for your desktop that is more powerful than those
IBM shipped with its mainframes in the late 1960s.

Users of OS/2 will gradually discover that it is a treasure trove of
features, but what I think you’ll find most useful is OS/2’s breadth
as an application platform. Not only is OS/2 2.0 a complete founda-
tion for a new generation of powerful 32-bit applications, it also
provides a home for older DOS applications, a finer home in fact
than the one that they have under DOS itself. In one phrase, that is
0S/2’s greatest strength: it’s not only got more of the future built
in, it’s got more of the past built in.

“More of the past,” indeed. You know that I promised that OS/2
would be a “better DOS than DOS,” and I think that we succeeded.
If you've just gotten a copy of OS/2, try out a few trusty old DOS
programs in this new environment. See how much easier it is to use
“your favorite word processor in a DOS box with over 720K of free -
RAM, a DOS box where extra memory can be gotten with a mouse
click or two. You'll be amazed by the number and variety of op-
tions that you can adjust for DOS sessions. '
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Amazed ... and perhaps scared, a bit. There is a lot more in OS/2.
And that’s where a book like this one will prove to be a good invest-
ment, a perfect companion to the PC world’s newest operating
system, a system revolutionary in many ways. The authors and
New Riders Publishing are to be commended for a thorough and
complete look at the new world of 2.0. Read this book next to your
computer—you'll find yourself saying, “Hey! let me try that out”
with nearly every page.

"9



Introduction

In spring, 1992, IBM introduced version 2.0 of OS/2, the most
advanced operating system available for personal computers. With
version 2.0, OS/2 provided enhanced features that changed the way
people used computers. OS/2 emerged as a platform on which
tightly integrated applications could dynamically exchange data in
a seamless fashion. The new OS/2 environment also provided a
more colorful interface with proportionally spaced fonts, a wider
range of video and printer drivers, and updated screen graphics.
Through these enhancements, OS/2 made powerful personal
computers more accessible than ever to unskilled users.

OS/2 promises to make a substantial impact on personal computing
for years to come. Every OS/2 user will benefit from truly powerful
memory-management features, the potential for integrated multi-
media capabilities, and advanced object-oriented data management.
These advanced capabilities enable you to become productive with
all the applications you run under OS/2—whether they are OS/2-
specific applications, older DOS programs, or even Microsoft Win-
dows applications.

Inside OS/2 2.0 prepares the PC-literate individual to take full ad-
vantage of OS/2’s powerful environment. Whether you are an
advanced user of MS-DOS or a first-time OS/2 user, Inside OS/2 2.0
can help you shorten the learning curve and quickly realize the
benefits of this powerful operating system.

OS/2 represents a shift from the command line to a graphical
computing environment. To a DOS command-line expert, OS/2
requires a new way of thinking. Under OS/2 2.0, you interact with
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the computer in a much more fluid and visual manner than is
possible with the command-line interface. You can activate most
0OS/2 commands by clicking the mouse on menu options or by
using the mouse pointer to press on-screen buttons. You no longér
have to remember arcane command-line syntax, with its potential
for spelling errors and missed options.

If you are a beginning computer user, you will find that OS/2 offers
a natural way to interact with your PC. In any OS/2 application,
you can initiate most functions by simply selecting the desired data
(usually through simple mouse movements) and then choosing the
desired operation (again, usually by using the mouse).

How this Book is Different ‘
from Most 0S/2 Books

Inside OS/2 2.0 is designed and written to accommodate the way you
work. The authors and editors at New Riders Publishing know that
you probably do not have a great deal of time to learn OS/2, and
that you are anxious to begin using OS/2 to help you become more
productive in your daily work.

This book, therefore, does not lead you through endless exercises
for every OS/2 function and does not waste your time by repeating
clearly obvious information. Each chapter introduces you to an
important group of related OS/2 concepts and functions, and
quickly shows you how these aspects of OS/2 relate to your com-
puter system. The chapters also lead you through the basic steps
you must follow to incorporate each new concept and function into
your own computing work. This book’s tutorials, however, are fast-
paced; they help you become productive in the shortest time pos-
sible once you understand the concepts and functions involved.

Later in this introduction, you will find descriptions of each of this
book’s chapters and appendixes.
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Who Should Read this Book?

Inside OS/2 2.0 is written for two types of reader: experienced PC
users who are new to the OS/2 environment, and experienced OS/2
or Microsoft Windows users who want to upgrade to OS/2 2.0.

Experienced PC Users Who are New to 05/2

If you are in the first group of readers, you are comfortable with
personal computers, and particularly with MS-DOS versions 3.3 and
higher. This book assumes that you have experience using DOS
command-line applications and text-based user interfaces. This
book also assumes that you are anxious to become productive with
0S/2 2.0. As an experienced user of personal computers, this book
makes the following assumptions about you:

¢ You are an experienced PC user who understands basic com-
puting concepts and is familiar with basic computer compo-
nents, such as hard disks, printers, and so on.

¢ You know that a file is the computer’s basic information con-
tainer and that files are hierarchically arranged in directories.

* You know that computers use different kinds of files: text, data
(which may be text), executable, and so on. (Executable files
normally have an EXE file name extension and text files usu-
ally have TXT or DOC extensions.)

® You can type and know the location of the keys on the
keyboard.

¢ You do not have time to read long passages about computer
and software basics; rather, you want to start working with
0S/2 2.0 as soon as possible.

If you are an experienced MS-DOS user who has not yet made the
transition to OS/2, read the following section.
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The Benefits of 08/2 2.0 to New 08/2 Users

0S/2 dramatically shortens the time required to learn a new appli-
cation. Several years ago, IBM established the Common User Access
(CUA) conventions for all well-behaved OS/2 applications. These
conventions specify the screen’s overall appearance, the placement
of menus and menu options, the mouse actions, and other aspects of
the user interface that are important for rapid access to the soft-
ware’s functions.

All OS/2 applications provide a common method of interacting
with the computer. You find a consistency in the actions you must
take to interact with most OS/2 applications. For instance, the steps
required to save a file are the same in every CUA-compliant appli-
cation. Similarly, you cannot accidentally erase or write over an
existing file without first receiving a warning. In OS/2 applications,
help is always available by clicking on the Help option in the menu
bar at the top of the screen.

You will find OS/2’s visual approach to computing a very pleasant
experience. Most of your interaction with OS/2 is through mouse
actions (pointing and clicking), and a keyboard equivalent exists for
every mouse action.

0S/2 2.0 enables you to transfer your existing DOS applications
to the OS/2 environment—even those applications that require
expanded memory, exclusive use of serial ports, or very high-
resolution graphics. The good news is that you do not have to
abandon your favorite character-based DOS application when you
move to OS/2.

The Benefits of this Book to New 08/2 Users

Many OS/2 books are available, ranging from very basic books to
advanced, specialized books for experienced users. Only a few
0OS/2 books make a genuine effort to present information with
comprehensive explanations, practical examples, and a minimum
of hand-holding.
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Because of the depth of the topic discussions and the breadth of
coverage in Inside OS/2 2.0, you can use it as a reference long after
you have mastered the OS/2 interface.

If you have never used OS/2, you should start with Chapter 1 and
work through Chapter 4. These chapters introduce you to OS/2’s
graphical nature and to the impact OS/2 has had on users in the last
few years. Skip over any sections that appear obvious or do not
interest you. You can always return to these sections later.

The later chapters of this book deal with more advanced topics that
you will encounter as you gain experience with OS/2. Whenever
possible, practical examples and illustrations are drawn from
popular OS/2 applications.

In these later chapters, you will discover the benefits of OS/22.0’s
preemptive multitasking, capability to run multithreaded applica-
tions, 32-bit architecture, and advanced memory management.
These features combine to provide the user with seamless integra-
tion across many kinds of applications. The productivity gains
possible from OS/2’s integration capabilities are substantial.

This book’s sections on running DOS and Microsoft Windows
applications under OS/2 are a valuable resource if you want to
move existing DOS or Windows applications to the OS/2 environ-
ment. OS/2 2.0 provides a sound platform for any DOS or Windows
application—even those that require exclusive use of the computer’s
resources, such as memory, serial ports, and graphics. In fact, your
DOS and Windows applications may even run faster and more
reliably under OS/2.

0S/2 Users Who Want To Upgrade to 08/2 2.0

If you fall into the second group of readers for whom Inside OS/2 2.0
is written, you are an experienced user of an earlier version of OS/2
or Microsoft Windows. You either have upgraded to OS/2 2.0, or
you are considering making the upgrade. This book introduces you
to the capabilities that are new to OS/2 2.0. You can learn how to
apply OS/2’s latest enhancements to your own computing work



Inside 08/2 2.0

without relearning the OS/2 concepts and functions you already
know through your own experience. Specifically, this book makes
the following assumptions about you:

You are familiar with the mouse and mouse actions.

You know how to use dialog boxes and selection lists.

You understand the concept of windowed applications and
you know how to use OS/2’s maximize and minimize buttons.

You are familiar with the OS/2 desktop, program groups, and
icons.

* You know how to start and run applications under OS/2.

If you already are an OS/2 user who is upgrading to OS/2 2.0, read
the following section.

The Benefits of 08/2 2.0 to Experienced 08/2 Users

If you are upgrading from an earlier version of OS/2, you will find
that version 2.0 offers even more power and value than the earlier
versions.

The advanced memory-management and preemptive multitasking
capabilities of OS/2 2.0 provide a more stable environment than
anything available before. Task-switching is faster and more fluid
than in other operating environments; you can exchange data
between applications more easily than ever before.

OS/2 effectively isolates multitasked applications from one another
and from the operating system itself. This feature provides an
extremely stable environment for running multiple applications
simultaneously.

The OS/2 2.0 user interface is faster, more colorful, and more flex-
ible than that of previous versions. Many OS/2 desktop applications
have been updated to incorporate new features.

The OS/2 Lan Server provides the networked office environment
with stable, reliable, and secure network services including shared



Introduction

printer and file access, remote communications capabilities, and
advanced network management facilities.

The Benefits of this Book to Experienced 08/2 Users

In contrast to many books on OS/2 2.0, Inside OS/2 2.0 does not
overstate the obvious. For example, this book does not show you
how to install OS/2 or OS/2 applications (although an appendix
provides step-by-step instructions and information on installation
options). The book emphasizes practical examples that demonstrate
the subject material without belaboring the point. You should work
through as many examples as you like, and feel free to experiment.
As you already know, OS/2 keeps you from damaging anything in
the process.

If you already are an experienced OS/2 user, you may want to skip
the first two chapters. Starting with Chapter 3, you will find infor-
mation on customizing the Presentation Manager Desktop. The
following chapters explain file management under OS/2 and the
built-in OS/2 “applets” and touch on the advanced features of
version 2.0. ‘

The later chapters look at making the most of your applications
under OS/2. A large part of this book is devoted to advanced topics
such as networking and connectivity issues, optimization, and batch
programming with the REXX batch language.

The appendixes provide detailed descriptions of the installation
options available with OS/2 and a survey of currently available
OS/2 applications.

How this Book is Organized

Inside OS/2 2.0 is designed both as a tutorial to help new users learn
to master OS/2 2.0, and as a reference guide that you can use over
and over, long after you have mastered the basics of OS/2. The
‘book is divided into parts, each of which covers a specific group of
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OS/2 concepts and functions. The parts progress from simple to
complex.

Part One: Getting Started

‘Part One introduces the new OS/2 user to the OS/2 environment. In
this part of Inside OS/2 2.0, you learn the history of this exciting
operating system and adopt a new approach to computing as you
move from the DOS command line to the OS/2 graphical interface.
By mastering the elements of the OS/2 interface, you prepare to
begin working with applications in the OS/2 environment.

Chapter 1, “OS/2 Background,” discusses the leadership position
0S/2 has achieved in the realm of personal computing. The chapter
surveys the history of OS/2, from its inception in 1984 as an ad-
vanced operating system for the IBM AT through its latest incarna-
tion as version 2.0. This chapter also touches on the future of OS/2
and discusses in clear, precise terms the significant advantages of
this powerful operating system.

Chapter 2, “Getting Started with the OS/2 Workplace Shell,” stud-

ies the basic elements of the OS/2 environment and OS/2 applica-

tions. You master the various parts of the OS/2 interface, including
scroll bars, drop-down menus, selection lists, icons, and buttons.

This chapter also describes basic mouse actions that you can use to
interact with OS/2.

Chapter 3, “Organizing and Customizing the Workplace Shell
Desktop,” offers a basic look at the OS/2 environment, including
OS/2 objects, their behavior, and your interaction with them. You
learn to construct the desktop by adding program groups and items,
and by moving and resizing groups. The chapter also shows you
several ways to start applications from the desktop.

In Chapter 4, “Managing Files with OS/2 2.0,” you are introduced
to the different file systems that are built into OS/2. Although you
may choose a traditional DOS-like file system, you may choose
instead to take advantage of OS/2’s High Performance File System
(HPES) to reap the benefits possible with this advanced architecture.



Introduction

The chapter introduces the principles of both of these systems and
explains how to manage files in the OS/2 environment.

Part Two: Doing Business with 0S/2

In Part Two, you become comfortable with the OS/2 desktop by
manipulating OS/2 and OS/2 applications. You start with basic
OS/2 facilities and progress through more complex OS/2 opera-
tions by using the operating system’s built-in applets and advanced
commercial applications. Through copious examples, you learn how
to optimize your OS/2, DOS, and Windows applications in the
0OS/2 environment.

Chapter 5, “OS/2 Mini-Applications,” shows you that your knowl-
edge of OS/2 applies to virtually all OS/2 applications. You can
move from one OS/2 application to another without learning a
whole new set of commands and without mastering a different
interface.

Chapter 6, “OS/2 and DOS Programs,” shows you how to use your
existing DOS applications in the OS/2 environment. OS/2 2.0
makes it easier than ever to integrate DOS applications into the
0S/2 environment. This chapter surveys the advanced management
of DOS processes running under OS/2 and memory optimization
techniques. Finally, this chapter discusses specific versions of DOS,
including DR DOS 6.0.

Chapter 7, “Running Windows Programs under OS/2,” clarifies the
tasks and considerations when running new or existing Windows
applications in the OS/2 environment. The material in this chapter
explains why the performance of these programs may actually be
better when run under OS/2 than their native environment.

Chapter 8, “A Sampling of OS/2 Applications,” surveys a represen-
tative sample of commercial OS/2 applications, and emphasizes the
consistency of the OS/2 interface across these applications. Avail-
able OS/2 programs range from sophisticated database, graphics,
and word processing applications to simple utilities that comple-
ment the built-in OS/2 applets.
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Chapter 9, “Working Smarter with OS/2,” shows you how to truly
maximize OS/2 applications with OS/2 multitasking capabilities.
This chapter describes the enhanced Dynamic Data Exchange (DDE)
and Object Linking and Embedding (OLE) facilities of OS/2 2.0.
Through practical examples, this chapter shows you how easily you
can move data among applications.

Chapter 10, “OS/2 Connectivity,” is a comprehensive guide to the
networking capabilities of OS/2. Through in-depth discussions of
the various networking and connectivity facilities available in OS/2
2.0, the process of enterprise-wide computing is simplified and
made more accessible. This chapter is surely to remain a reference to
OS/2 networking long after you have mastered the OS/2 interface.

Part Three: Using 08/2°s Power

It is easy to overlook some of the most powerful features of a so-
phisticated operating system such as OS/2. With so many features
that are new and exciting, even the most significant benefits of OS/2
may not be explored by the new user. This section of Inside OS/2 2.0
deals exclusively with information that will enable you to fully
utilize all the major features of OS/2.

Chapter 11, “Understanding the Power of the Command-Line
Interface,” shows you how to bypass Presentation Manager and
directly access the command-line interface for low-level operations.
Input and output redirection, pipes, and boot options are discussed
in detail. -

Chapter 12, “Optimizing OS/2,” teaches you techniques to fine-tune
OS/2 for optimum performance and to reduce the chance of prob-
lems in the future. The chapter covers memory management, vid-
eo optimization, operating-system parameters, disk access, and
printing.

Chapter 13, “Writing Batch Programs Using REXX,” introduces you
to REXX, the powerful scripting language that is built into OS/2.
REXX enables you to automate many routine system-management
tasks that are a part of any operating system.
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Part Four: Appendixes

Inside OS/2 2.0 includes two appendixes. These appendixes offer in-
depth discussions of topics not covered earlier in the book.

Appendix A, “Installation,” shows you how to set up OS/2 on your
system and describes the various installation options. This appendix
also lists some of the most commonly asked OS/2 questions and
their answers. You also learn how to use third-party device drivers.

Appendix B, “Current OS/2 Applications,” is a survey of most of
the commercially available applications for OS/2. This appendix
should serve as a reliable source for the tools required in your work.

Conventions Used in this Book

Throughout this book, certain conventions are used to help you
distinguish the various elements of OS/2, DOS, their system files,
and sample data. Before you look ahead, you should spend a mo-
ment examining these conventions:

e Shortcut keys are normally found in the text where appropri-
ate. In most applications, for example, Shift-Ins is the shortcut
key for the Paste command.

¢ Key combinations appear in the following formats:

Key1-Key2: When you see a hyphen (-) between key names,
you should hold down the first key while pressing the second
key. Then release both keys.

Key1,Key2: When a comma (,) appears between key names,
you should press and release the first key and then press and
release the second key.

e On-screen, OS/2 underlines the letters of some menu names,
file names, and option names. For example, the File menu is
displayed on-screen as File. The underlined letter is the letter
you can press to choose that command or option. (In this book,
however, such letters are displayed in bold, underlined type:
File.)
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¢ Information you type is in boldface. This convention applies to
individual letters and numbers, as well as text strings. This
convention, however, does not apply to special keys, such as
Enter, Esc, or Ctrl.

e New terms appear in italic.

e Text that is displayed on-screen but which is not part of OS/2
or a OS/2 application—such as DOS prompts and messages—
appears in a special typeface.

Special Text Used in this Book

Throughout this book you will find examples of special text. These
passages have been given special treatment so that you can instantly
recognize their significance and so that you can easily find them for
future reference.

Notes, Tips, and Warnings

Inside OS/2 2.0 features many special “sidebars,” which are set apart
from the normal text by icons. The book includes three distinct
types of sidebars: “Notes,” “Tips,” and “Warnings.”

B A note includes “extra” information that you should find
= | useful, but which complements the discussion at hand
NOTE. instead of being a direct part of it. A note may describe
special situations that can arise when you use OS/2 under certain
circumstances, and tell you what steps to take when such situations
arise. Notes also may tell you how to avoid problems with your
software and hardware.
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A tip provides you with quick instructions for getting the
| most from your OS/2 system as you follow the steps
outlined in the general discussion. A tip might show you
how to conserve memory in some setups, how to speed up a proce-
dure, or how to perform one of many time-saving and system-
enhancing techniques.

o | A warning tells you when a procedure may be danger-
ous—that is, when you run the risk of losing data,

JABNINGY locking your system, or even damaging your hardware.
Warnings generally tell you how to avoid such losses, or describe
the steps you can take to remedy them.

New Riders Publishing

The staff of New Riders Publishing is committed to bringing you the
very best in computer reference material. Each New Riders book is
the result of months of work by authors and staff, who research and
refine the information contained within its covers.

As part of this commitment to you, the NRP reader, New Riders
invites your input. Please let us know if you enjoy this book, if you
have trouble with the information and examples presented, or if you
have a suggestion for the next edition.

Please note, however, that the New Riders staff cannot serve as a
technical resource for OS/2 or OS/2 application-related questions,
including hardware- or software-related problems. Refer to the
documentation that accompanies your OS/2 application package
for help with specific problems.

If you have a question or comment about any New Riders book, -
please write to NRP at the following address. We will respond to as
many readers as we can. Your name, address, or phone number will
never become part of a mailing list or be used for any other purpose
than to help us continue to bring you the best books possible.
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New Riders Publishing

Prentice Hall Computer Publishing
Attn: Managing Editor

11711 N. College Avenue

Carmel, IN 46032

If you prefer, you can reach New Riders Publishing at the following
FAX number:

(317) 571-3484
Thank you for selecting Inside OS/2 2.0!
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CHAPTER

If you are an experienced DOS user, changing to OS/2 requires
major changes in your expectations of an operating system and in
how you get your work done. OS/2 offers many new features,

- including the Workplace Shell, the High Performance File System,
and fifty-line CONFIG.SYS files.

This chapter looks at the history of OS/2, from its preannouncement
in 1984 to the release of OS/2 in March of 1992. You learn the
strengths and weaknesses of OS/2 compared to other operating
systems and explore whether OS/2 is the right operating system for
you.

Looking at 08/2 History

For many users, using OS/2 2.0 is their first experience with large
amounts of memory and multitasking. OS/2 is a complex program
that did not spring from a programmer’s head in one day. Like an
ancient city built on the ruins of earlier cities, OS/2 is built on the
foundation of yesterday’s hardware. The story begins in 1984.

Looking Back to 1984: A New Operating System
for the AT

On August 1, 1984, IBM unveiled a new member of its PC line. The
AT, which stands for Advanced Technology, was billed as the world’s
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first multiuser personal computer. Publicity photos showed the AT
- attached to two “dumb” terminals (that is, terminals without any
computing power of their own).

This new computer was supposed to handle multitasking, which is
the capability to run more than one program at a time on the same
computer. You could connect terminals to it, and the AT theoreti-
cally could use up to 16 megabytes of memory and run five times
faster than an XT. A new operating system that exploited the special
features of the AT also was promised.

After the introduction of the AT, the new operating system did not
live up to its promises. The new operating system, DOS version 3.0,
was developed mainly to recast DOS from assembly language into
C language, which was popular with system developers. DOS 3.0’s
most significant and only new feature of the promised new operat-
ing system was its support for the 1.2M high-density floppy disk
drives that accompanied the AT.

The industry wanted to know what had happened to the
multitasking capability. IBM responded that they were working on
a new version of DOS that would handle multitasking and memory
larger than 640K.

The 8083 and the 30286: Power versus Compatibility

The AT was built on what was then the most powerful CPU avail-
able from Intel. Intel designed the 8088 CPU, the processor used in
the PC and XT. Because backward compatibility was of paramount
importance, IBM turned to Intel for the next generation of desktop
machines.

Like all technology companies, Intel was hindered and helped by its
installed base—existing customers who used Intel products. Intel’s
large installed base was a tribute to the Intel engineers who de-
signed general-purpose CPUs that offered good performance at a
reasonable price. The disadvantage of Intel’s installed base was that
Intel did not have the freedom to develop a new CPU at the risk of

- incompatibility with its existing line of products.
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Understanding Real and Protected Modes

The PC’s 8088 CPU can address no more than 1024K of memory.
The 80286 can address 16,284K of RAM (Random-Access Memory),
but to support the installed base, a 286 CPU must boot in 8088-
emulation mode. In other words, the 80286 runs as an 8088 until the
CPU is told to do otherwise. In 8088-emulation mode, the 286 can
address only 1024K of memory. When the 80286 CPU emulates an
8088, the 80286 is said to be in real mode. The 80286, therefore, is
actually two CPUs in one: a fast implementation of the old 8088
CPU, and a new processor that can address 16 megabytes of
memory.

Because DOS was designed for the 8088, the 80286 must remain in
real mode when running DOS and DOS programs. The full power
of the 286 cannot be realized by DOS programs. A new operating
‘system was needed to support the 286 when the AT was introduced.

The new capabilities of the 286 appear in protected mode. Protected
mode makes it possible for programs to use more memory and
protects memory for applications. Multitasking occurs when mul-
tiple programs coexist in the PC’s RAM. In a four megabyte system
running a spreadsheet and a word processor, for example, the
operating system takes up two megabytes of RAM, the spreadsheet
takes up one megabyte, and the word processor takes up one mega-
byte. For the three programs to coexist, each must remain within its
boundaries. Protected mode creates and protects these boundaries
and prevents one program from using the memory of another.

In a protected-memory system, the operating system loads the
application. The application then makes an allocation request for
RAM from the operating system. If the operating system has
enough RAM, the application is assigned the memory. The newly
allocated spaces are then registered by the operating system in an
area in the 80286’s memory called the Global Descriptor Table (GDT).
From that point on, all memory accessed by the application is
scrutinized by a part of the 80286 CPU called the Memory Manage-
ment Unit (MMU). If an application tries to access areas of memory
that are out of the allocated space, the MMU immediately senses the
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violation and triggers an alert called a GP Fault. Each operating
system handles GP faults differently. Microsoft Windows, another
protected-mode environment, responds with the message Unrecov -
erable Application Error when it detects a GP fault. OS/2 shuts
down any programs that violate memory boundaries. This memory
protection is built into the 286 CPU, and is the basis of all advanced
PC operating systems.

Using DOS in Protected Mode

Theoretically, DOS can be adapted easily to protected mode. DOS
applications, however, are single-tasking—they can perform only one
function at a time. When programmers create a DOS application,
they usually write the program so that it detects and uses exclu-
sively the system’s available resources. These programs are not
designed to ask for access to memory or hardware devices. To
rewrite DOS programs so that they use the 80286’s protected mode
involves massive rewriting of program code.

This protected versus real mode dichotomy answers the question
often posed by DOS users of why an 80286-based computer (or an
80386 or 80486) does not use all of its memory. DOS programs are
tied to real mode because they do not work in protected mode
without massive rewriting, and the CPU must be in protected mode
to address memory beyond one megabyte.

Looking Back to 1985: The 80386

In April 1985, Intel introduced a powerful new processor, the 80386.
The 386 has the two processor modes of its 80286 predecessor—real
mode and protected mode—and two more of its own.

'Working with Segments: The “Nuisance Barrier”

As you have seen, the 286 allocates specific portions of memory,
called segments, to protected mode applications that request
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memory. Segments are used in the 8088 architecture, but the 8088
does not offer protected memory. The capability to segment
memory is in general a positive CPU feature, but the 80286 has a
major design problem associated with segments. For purposes of
compatibility with a CPU even older than the 8088, the 8080, seg-
ments on an 8088 can be no larger than 64K. Backward compatibility
concerns prompted Intel to keep the 64K limitation on segments in
the 286 CPU.

This design decision was probably the most unfortunate one made
by Intel on the 80286. Each data or code object must fit within 64K
because no segment can exceed this amount. A designer of a spread-
sheet program that uses megabytes of memory must chop up those
megabytes into dozens of 64K segments and then must manage
those segments. This “nuisance barrier” has discouraged many
programmers from examining 286 programming more closely. On a
mainframe or mini running a UNIX or MVS operating system, such
barriers do not exist.

Using Big Segments on the 386

The 80386 not only raises maximum memory to 4096M, but also
removes the 64K segment size barrier. This feature is important to
today’s software developers. In graphics programs, for example, a
typical full-screen image of VGA resolution can require 256K of
memory; a higher resolution image may need 1024K of memory.
The most convenient way to handle a single piece of data such as an
image is to create an area in memory called an array that you can
manipulate. On an 80286, a 1024K array must be implemented as
16 separate 64K segments because of the CPU’s 64K segment size
maximum. A 386, on the other hand, can allocate a single 1024K
segment, which is called linear addressing.

As you might expect, a potential compatibility problem exists with
larger segments. For this reason, the 80386 supports another mode
besides real and 286 protected mode—386 protected mode.
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Understanding V86 mode

You can convert programs easily from 286 protected mode to 386
protected mode. 386 protected mode basically does everything 286
protected mode does. To convert from real mode to protected mode
is more complicated. Many DOS real mode programs probably will
never be converted to 386 protected mode because of the extensive
rewriting that is required. Intel did not realize this in 1981 when it
introduced the 286. The debut of the 386 in 1985 included a fourth
processor mode—virtual 8086 or V86 mode. V86 mode is best de-
scribed as the DOS multitasking mode. V86 mode enables OS/2 to
support DOS programs without posing major problems for the
operating system’s designers.

Some DOS programs direct all screen operations through DOS.
DOS passes on the request to change a screen image to the video
hardware using software called the BIOS, the Basic Input Output
System. Most DOS programs, however, do not go through DOS.
Instead, the programs directly control the hardware, and the new

screen characters are placed right into the video board’s screen
buffer.

This practice causes problems for an operating system trying to
multitask two DOS programs. Suppose, for example, that you
command Lotus 1-2-3 to calculate a large spreadsheet and then you
run dBASE while 1-2-3 is calculating. The 1-2-3 blinking Wait mes-
sage appears in the upper right hand corner of the screen while
dBASE is running because 1-2-3 does not direct its screen operations
through DOS. The two programs write data simultaneously to the
same screen. If 1-2-3 directed all of its screen operations through
DOS, the multitasker program could work with DOS to intercept
the appearance of the 1-2-3 “Wait” box. The screen would clear and
the dBASE dot prompt would appear. Ordinary software, such as a
simple DOS multitasker, cannot solve this problem.

To solve the problem, V86 mode divides a 386 computer into mul-
tiple PCs. Instead of making 1-2-3 and dBASE share the same PC,
V86 mode creates a virtual PC for each program. In 486 mode the
program can manipulate only a section of memory that is mimick-
ing the video hardware rather than the actual video hardware.
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The combination of 386 protected mode and virtual 8086 mode
makes the 80386 a powerful CPU. 386 protected mode represents
the future—V86 mode supports the past. Nevertheless, few people
in the business thought that the 386 would appear on desktops any
time soon. The 286 CPU introduced by Intel in 1981 did not appear
in a commercial product for three years.

A Note on the Term “336”

If you have an 803865SX or 80486-based computer, you may wonder
how your machine applies to the terms used in this chapter for the
80386 CPU. For the purposes of this book, 386 refers to any com-
puter based on the 80386DX, 803865X, 80386SL, 80486DX, or
804865X computer. Although these CPUs vary in speed, essentially
they are the same in terms of the software they can run..

Looking Back to 1986: Early Disappointments

Although most of the world was unaware of OS/2 in 1986—0S/2
had not yet been named—the new operating system was problem-
atic. Microsoft had been working on a multitasking version of DOS
since 1983. A major problem with the 80286 CPU—the target proces-
sor of the first version of OS/2—nearly ended the project. The
problem is that once the 286 is shifted to protected mode, it cannot
shift back to real mode. Running DOS programs requires real mode,
meaning that OS/2 would not be able to support DOS programs. If
the problem had not been solved, OS/2 would have been totally
incapable of running DOS programs. At one point in the OS/2
development project, Microsoft insiders confided to PC Week that
early developer’s kits would be available in the summer of 1986.
Although Microsoft created a solution to the protected-to-real mode
problem, it delayed the project. Its kits did not appear until the fall
of 1987. These factors and others led to many changes to OS/2, as
indicated by its different names. OS/2 was first named DOS 3.0,
then DOS 4.0. A product named DOS 4.0 was actually shipped (not
the one made generally available in 1988). It could multitask DOS
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programs if the programs were written to use DOS 4.0’s multi-
tasking capabilities. The 286 operating system was renamed DOS
5.0 (again, not the product shipped in 1991), then CP/DOS, DOS286,
and ADOS (Advanced DOS).

For developers, the emergence of the 80386 made matters worse.
Despite the expectation that 386s would not appear in the mass
market until around 1988, hardware designers already were build-
ing the 386 CPU into mass market products. Compaq started the
influx of 386s on desktops with a top-quality Deskpro model that
appeared only one year after the introduction of the 386 CPU by
Intel. Many developers felt that an operating system for the 386 was
needed more than a 286 operating system. The new product did not
arrive, however, mostly because of the sheer complexity of the
operating system. Microsoft had never built anything on this scale.

Looking Back to 1937: 082 1.0

In April of 1987, IBM announced its anxiously awaited next genera-
tion of microcomputers, the PS/2. At the same time, the new 286-
based protected mode operating system was named OS/2. IBM had
used OS/360 as the front-end of its popular line of early main-
frames, and offered the OS/400 for the AS/400 minicomputer
products (“midrange,” as IBM calls them). The name OS/2 hinted
at the operating system’s true mission: to link the desktop to the
computer center. This goal has been OS/2’s area of greatest success.
0S/2’s largest customers are companies that want to develop
mainframe programs inexpensively, not PC DOS users looking for
big memory or multitasking.

~ InJuly 1987, the first versions of OS/2 were released to developers
willing to risk $3,000 to be part of the Software Development Pro-
gram. Despite the uncertain nature of the test-version (“beta”) code,
the developer world was excited about OS/2 1.0. Most major soft-
ware companies had at least a small OS/2 development group.
During this time, a single political event occurred that limited the
prospects for OS/2.
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Reacting to a perceived Japanese attack on the American semicon-
ductor business, the Reagan administration convinced Japanese
semiconductor manufacturers to raise the price of memory chips to
allow U.S. semiconductor companies to compete. Unfortunately, by
that time, few U.S. makers of memory chips remained. The result
was a shortage of memory chips. The price of RAM chips skyrock-
eted to four times their previous cost. This scared many buyers
away from memory purchases at the very time PC vendors were
advising people that they would need four megabytes of RAM to
run the upcoming OS/2.

On December 8, 1987, IBM and Microsoft released OS/2 1.0. This
version did not have a graphical interface, would not work with a
mouse, could not support hard disks larger than 32M, but it was a
beginning. Almost a year later, graphics appeared in OS/2, and
support for large hard drives came in another year.

You may wonder why IBM and Microsoft shipped an incomplete
product so early. The Macintosh’s increase in popularity may have
been a factor. Macintosh computers appeared in 1984, but until 1987
only attracted a small yet loyal following. By 1987, however, a
Macintosh was not such an odd computer to buy. The appearance of
PostScript and PageMaker (a high-quality printer standard and a
desktop publishing program) made the Macintosh a good choice for
some uses. IBM may have wanted to strike back at the Macintosh’s
graphical user interface (GUI). Shipping OS/2 1.0 early enabled IBM
to promise this feature in the near future.

Looking Back to 1988: 082 1.0

In 1988, many vendors were developing for OS/2, but most did not
want to release anything until IBM and Microsoft released the
version of OS/2 with the Macintosh-like GUI called Presentation
Manager (see fig. 1.1). Presentation Manager, or PM, enabled devel-
opers to build graphical applications, but required massive pro-
grammer retraining.
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Figure 1.1:

A typical
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At the same time, the advent of the 386 caused many people to

“doubt the usefulness of OS/2. By 1988, about one quarter of busi-

ness computer sales were 386-based. Experts continued to worry
that an operating system for the 286 was a waste of time. An operat-
ing system for the more powerful 386 seemed inevitable. As a result,
0OS/2 sales decreased.

Sales of IBM’s new PS/2 computer, based on the Micro Channel
bus, also dropped. To boost sales, IBM embarked on a dual mission
of software and hardware promotion, spreading the word about the
PS/2 and OS/2. Their efforts were designed to instill in the minds
of PC buyers that OS/2 was the operating system of the future, and
that the Micro Channel bus, found only in the PS/2, was the best
hardware to support the new multitasking operating system. Even
the names—OS/2 and PS/2—reinforced the point that IBM’s new
operating system and new hardware were made to go together. This
approach, however, scared away many potential OS/2 buyers who
thought that they had to buy IBM hardware to use OS/2. This
misunderstanding, combined with OS/2 compatibility problems on
about 20 percent of PC clones, hurt sales considerably.
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On Halloween of 1988, OS/2 1.1 shipped. The new version included
the Presentation Manager graphical user interface and optional
support for drives larger than 32M. IBM and Microsoft managed to
include these features by making the same changes to disk structure
that PC and MS-DOS 4.0 had done a few months before. Version 1.1
had some compatibility problems, however, and was notoriously
buggy. In an attempt to bolster OS/2 sales, Microsoft renamed
Windows 2.0 the “Windows Presentation Manager 2.0.” OS/21.1
did not have database, communications, or LAN support. These
features would come later in OS/2 1.1’s Extended Edition.

Looking Back to 1989: The High Performance File
System (HPFS)

While the public waited for the release of OS/2’s Extended Edition,
IBM and Microsoft representatives vigorously promoted OS/2. By
then, programs were available that demonstrated OS/2’s true
power. Hamilton C Shell offered the kind of advanced user interface
that Peter Norton is famous for in the DOS arena. The shareware
communications program Logicomm was in its second version, and
Microsoft was shipping its popular Word program with both the
DOS and OS/2 versions in the same box. Most major database
products—Informix, Oracle, R:BASE, FOCUS, SQLBase, and SQL
Server—were by then running under OS/2. MicroFocus COBOL
also had arrived on the market, attracting dozens of companies with
its compatibility with mainframe COBOL.

Soon after Comdex 1989, IBM and Microsoft released OS/2 1.2. The
new version offered an improved Presentation Manager and a new
file system, the High Performance File System (HPFS). HPFS, which

is discussed in detail later in this chapter, completely revamped
0S/2’s file-management capability. Previously, OS/2 used the same
file system as DOS—the File Allocation Table or FAT system. FAT-
based systems handled large files poorly, however, and a new
system was needed because OS/2 had become home to many
database products. HPFS was added to OS/2’s long list of major
differences from DOS.
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Another important addition to OS/2 1.2 was the REXX batch lan-

~ guage. REXX is an SAA language used to write simple programs
without the use of a compiler and other programming tools. REXX
is not appropriate for large programs, but it is a powerful alterna-
tive to the limited batch language of DOS that OS/2 had supported
since 1981. IBM originally thought that REXX would only be used
for mainframe communications. As a result, it made REXX available
only to users who purchased OS/2 1.2’s Extended Edition.

By late 1989, work had begun on three new operating environments.
The most well-known of these was Microsoft Windows version 3.0.
0OS/2’s delays and poor sales prompted Microsoft to begin showing
quietly a new version of Windows that not only ran Windows
programs but also multitasked DOS programs—something that
0S/2 could not do. Windows programs rewritten to use Windows
3.0 could access megabytes of memory, as opposed to the 640K-
barrier of Windows 1 and 2. The opinion that the 386-based com-
puter was the future was correct. The 286 was the best-selling
computer for one year only. In 1989 consumers bought 386 comput-
ers (more than any other kind). The time for a 386-based version of
OS/2 had arrived. Microsoft in Redmond and IBM in Armonk
began telling the world that they were working on a complete
rewrite of OS/2 called version 2.0, as well as OS/2 3.0. Version 2.0
would exploit the larger memory-addressing capabilities of the 386
CPU and would multitask existing DOS programs. OS/2 2.0’s
release was unofficially scheduled for mid-1990. Version 3.0 would
not only incorporate the features of 2.0, but would also be machine-
independent—it could be implemented easily on non-PC architec-
tures such as the Macintosh, or RISC machines such as IBM’s
RS/6000, the Sun, or HP workstations.

IBM reacted nervously to Microsoft’s development of Windows,
and began displaying a version of OS/2 that did not demand as
much memory as version 1.2. This slimmed-down version was the
work of IBM without any Microsoft assistance. Nevertheless, as the
decade ended, the question of what operating system to use was
harder to answer than it had been at any other time in the 1980s.
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Looking Back to 1990: Windows 3.0

At Microsoft’s Systems Seminar in January 1990, Microsoft repre-
sentatives described the course that Microsoft intended to follow
with its operating systems products. OS/2 versions 2 and 3 were on
track and looking good. Early beta copies of OS/2 2.0 already had
been sent to beta testers. OS/2 2.0’s designers basically left the body
of OS/2 unchanged and added support for larger memory and DOS
multitasking. The beta version that appeared in the summer of 1990
seemed to be a solid enough product to market. If IBM had done
that, OS/2’s place in the market today would no doubt be different.

Microsoft Windows 3.0 was released on May 21, 1990. To run well,
Windows needed a 386-based computer with at least four mega-
bytes of memory (the memory shortage was over by then), VGA
graphics, a mouse, and a 60M or larger hard drive. OS/2 required
the same configuration in 1988, which was considered a disadvan-
tage of the operating system. With Windows, however, users wel-
comed a product that could use the 386’s power. Windows took the
world by storm, selling more copies in the first month than OS/2
had sold in three years. Developers noticed that Microsoft had a
winner on its hands.

The success of Windows put developers in a difficult situation. They
spent three years and many dollars on OS/2 development and did
not see a market for their product. Windows development was
irresistible by comparison. Consequently, the OS/2 development
teams became primarily Windows development teams, and only a
few programmers were left to work on OS/2 development.

No releases of OS/2 occurred in 1990; IBM delayed 2.0’s release
until early 1991. IBM received some good news in 1990, however,
when Hewlett-Packard supplied its printer drivers for the popular
Laser]Jet line of printers. For years, the lack of HP support had
hindered both IBM and Microsoft. Nevertheless, the release of these
printer drivers came too late to help OS/2 version 1.x.
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Looking Back to 1991: IBM and Microsoft Go Their
Separate Ways

Nobody knew when OS/2 2.0 would be released. IBM did not
admit that such a product was under development, but the PC
community knew that something was going on in the operating
system arena. A front-page article in the Wall Street Journal pro-
claimed OS/2 dead. The article also announced that Microsoft
would end its part in OS/2 development and turn it over to IBM.
All future Microsoft operating system development would grow out
of Windows and DOS. OS/2 version 3.0, the future architecture-
independent version of OS/2, would eventually become Windows
NT. NT, which stands for New Technology, was Microsoft’s name for
its new core software that would run on many different types of
computers. NT also would run UNIX and OS/2 programs and
would be the most comprehensive desktop operating system.
Microsoft promised NT by the end of 1992, an ambitious goal in
light of the delays encountered by previous large operating system
products. Before 1991 ended, however, Microsoft retracted the
promise of OS/2 and UNIX support by late 1992.

Early in 1991, IBM shipped OS/2 version 1.3. This new version, with
a faster user interface, was a slimmed-down version of 1.2. Version
1.3 also included a powerful font engine designed by Adobe Sys-
tems, the makers of the PostScript language. The font engine, called
Adobe Type Manager, could accommodate fonts built in the Adobe
Type 1 format, the most widely used format in electronic fonts.

Late in 1991, IBM announced that OS/2 2.0 would not ship until
March of 1992. The reason for the final delay was IBM’s former ally,
Microsoft. '

Hostility between IBM and Microsoft increased throughout 1991.
After Microsoft’s public denouncement of IBM in the Wall Street
Journal, IBM announced changes in its view of LANs. The LAN
world has been dominated for years by Novell, Inc. of Provo, Utah.
Since 1986, Microsoft and IBM had been trying to cut into Novell’s
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large market share. The most recent attempts had been the
OS/2-based LAN Manager and LAN Server mainly developed

by Microsoft. In February 1991, IBM announced hardware and
software that would connect a PC LAN to a mainframe at high
speed—as long as the LAN was Novell. Microsoft retaliated with
the announcement of major revisions to LAN Manager version 2.1
that would not support IBM’s existing LAN Server, although previ-
ous versions of LAN Manager were interchangeable with LAN
Server.

Later in 1991, IBM announced that OS/2 2.0 would be a “better
Windows than Windows,” and “a better DOS than DOS,” by run-
ning Windows programs faster and by multitasking DOS applica-
tions. This announcement seemed to justify another delay of three
months.

Introducing 08/2 2.0 in 1992

0S/2 2.0’s long-awaited arrival in March 1992 seemed more like the
beginning for new operating system development, rather than the
end of a process.

Understanding 0S/2' and Systems
Applications Architecture (SAA)

In 1988, IBM admitted a shortcoming in its line of computers:
incompatibility. Despite IBM’s success in selling microcomputers,
mainframes, and minicomputers, these three markets were separate.

To illustrate this incompatibility, suppose that you open a video
rental store and need a computer to keep your accounts. Your local
IBM salesperson sells you a PS/2 Model 90 and Lotus 1-2-3. You use
1-2-3 to build the accounting system you need. When you expand

to several stores, a single PC is not enough. Your IBM salesperson
then sells you an AS/400 minicomputer, or a midrange. You soon



Inside 08/2 2.0

discover that the midrange does not offer 1-2-3 on its menu of
startup options, does not use a mouse, and is very different from
your PS/2. The IBM salesperson assures you that what you need is
a language called RPG.

After some struggling, you learn RPG and rework your 1-2-3 files in
the new language. Eventually, you own a national chain of video
stores. Although the AS/400 is a capable machine, it cannot handle
the workload of many stores. The IBM representative configures a
full-featured IBM 390 mainframe for you. Recalling your last ven-
ture into a new architecture, you ask if 1-2-3 or RPG is the preferred
development tool on this computer. The answer is no, and you are
directed to yet another development tool built around a language
called COBOL. Again, you must retool and reimplement your
software in COBOL. ’

Many companies experience these problems when they move
between levels of IBM computers. In contrast, programs that run on
the smallest Digital Equipment Corporation (DEC) MicroVAX run
basically without modification on the largest DEC processors.
Cross-platform incompatibilities hurt IBM’s market share, and IBM
wanted to do something about it. This was not a simple matter,
however. Unlike mainframes and minicomputer programs, which
are limited interactively, PCs run interactive programs. They have
graphical screens, mice, and other devices rarely found on larger
systems. The communications link between the main processor and
the user terminal is something of a bottleneck, especially when
compared to the PC’s quick text display capabilities. Mainframe
applications usually are built by professional programmers using
complex tools. Although the same kinds of programs also are used
on the PC, many accounting systems are built on Lotus 1-2-3 and
macros written by nonprofessional programmers.

IBM déveloped Systems Applications Architecture (SAA) to solve
incompatibility problems. SAA consists of three parts:

e Common Communications Access. Ensures that all IBM
computers, both large and small, can communicate with each
other.
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e Common Programming Interface. Ensures that a program
written on the mainframe can be recompiled and run correctly
on the PC or midrange.

e Common User Access (CUA). Determines how the computer
looks to the user. A person accustomed to the microcomputer
version of a program can learn quickly to use the mainframe
version, without the need for excessive retraining.

Understanding Common Communications Access ((CA)

Micro-to-mainframe data transfer has never been an easy task.
Initially, IBM did not think that the PC would ever communi-
cate with the mainframe. For this reason, they did not build any
PC-to-mainframe links. Today, more PCs are connected to IBM
mainframes by non-IBM communications hardware than by IBM-
made communications hardware. DCA’s IRMA boards, for ex-
ample, consistently outsell IBM’s 3270 emulation boards.

The many ways that PCs and mainframes communicate compound
the problem. It is almost impossible for a company to develop a
single software package that enables any PC to communicate with
any mainframe by using any communications standard. The alter-
native was to narrow the field of communications standards. CCA
supports a type of communication called Logical Unit type 6.2, or
LU 6.2. LU 6.2 is a peer-to-peer communication method rather than
a master-slave communication method. In master-slave communica-
tions, one side controls the communication. Master-slave is easy to
define and to write software for, but it is limited in many ways.
Master-slave, for example, does not work on some PC LANs with
workstations that need to communicate with other workstations.
Peer-to-peer communication is more work for the designer, but is
more flexible in the long run. When LU 6.2 is paired with another
standard—Physical Unit type 2.1, or PU 2.1—it is called Advanced
Program-to-Program Connection, or APPC. Part of SAA compliance
is support of APPC. You learn more about communications in
Chapter 10.
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Common Programming Interface (CPI)

If you are a mainframe programmer using a third-generation
programming language, you probably do much of your work in
COBOL, the COmmon Business Oriented Language. COBOL still is
popular because of its versatility and age. Scientific and engineering
mainframe programmers commonly use FORTRAN, the FORmula
TRANSslator. Many programming tools that are better than either
FORTRAN or COBOL exist, but these two languages remain
popular.

If you are a developer in the PC world, you probably use C lan-
guage. C’s popularity also can be attributed to timing and tradition.
Neither C nor COBOL can claim to be the programming language
because C has not transferred to the mainframe world and COBOL
has not taken over the desktop. Regardless of the advantages of
each language, SAA supports C, COBOL, FORTRAN, RPG (for
midranges), and REXX, a powerful batch language discussed in
Chapter 13.

If all these languages are SAA and the PC is supposed to be SAA-
compliant, why are these languages unavailable for PCs? SAA is
intended for PC hardware that runs OS/2. IBM makes no promises
about SAA in the DOS environment. REXX, APPC, FORTRAN, and
others can be found in a DOS implementation from a vendor. IBM,
however, is implementing these languages for OS/2 and making
them an important part of its overall computing strategy.

Common User Aceess (CUA)

Although communications and programming compatibility are of
interest to systems administrators and programmers, most com-
puter users are not highly trained computer professionals. When an
application is shifted from the mainframe to the desktop, massive
retraining is required. CUA was designed to help programmers

- write applications that look basically the same on the PC and on a
terminal attached to a minicomputer, midrange, or mainframe.



082 Background

SAA also offers a standard set of key assignments. For example, F1
is the help key for most applications; F3 is generally the exit key,
although many OS/2 utilities do not respond to F3; and F10 gains
access to the command menu on a screen.

Previous IBM standards, such as the networking standard SNA—
Systems Network Architecture—were developed to promote sales
of hardware or software. SAA was designed to make it easier for
computers to communicate, to make more software available across
platforms, and to enable users to move between platforms without
retraining. For many programmers, SAA is a welcome addition to
0S/2.

Pink=The Next Generation of Macintosh
Software

IBM took the idea of cross-platform paths one step further—beyond
the IBM line of computers. In 1991, IBM began working with Apple
to create a new operating system code-named Pink.

The Pink operating system appears to be more of a collaboration
between Apple engineers than between Apple and IBM. The design
team of the current Macintosh operating system, System 7, sat down
with two piles of paper cards—blue ones and pink ones. Ideas that
the developers thought they could implement in time for System 7’s
release were written on blue cards. Ideas that were desirable, but
would have to wait for the next development cycle—System 8—
were written on the pink cards. System 7 is the Blue operating
system. Pink is the next generation of Macintosh operating software.
IBM’s main concern is getting it to run on the 386- and 486-based
PS/2s, as well as on the Power PC.

The Power PC is a new line of desktop micros that IBM is develop-
ing, based on its popular UNIX desktop, the RS/6000. The 6000 is
designed around a Reduced Instruction Set Chip (RISC) main
processor developed by IBM in the late 1980s. The RS /6000 is
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popular because it offers a good price-to-performance ratio. The
RS/6000 can be a desktop computer, but does not run DOS or DOS
applications without extra hardware. The Power PC will be a
scaled-down version of the 6000. Before the Power PC finds a place
on America’s desktops, however, it needs software. Pink is the
intended software for this computer.

Pink, if completed, will be a remarkable operating sys-
tem. It is intended to run on three completely alien
systems—the Intel 386/486 CPU, the Motorola 680X0
series used by the Macmtosh and the RISC chip of the 6000 for the
Power PC.

Pink may worry OS/2 users, who say “What about us? Where does
0OS/2 fit in?” IBM has said only that “There will be a migration path
to Pink.” Before you worry, remember that the intended release date
for PINK is 1995. This goal is optimistic, considering the delays of
0s/2.

Exploring 082’ Advantages

If you are thinking of switching to OS/2, you need to know its
advantages over DOS. The three main advantages of OS/2 are as
follows:

e Multitasking. OS/2 enables you to run multiple processes
simultaneously.

e Larger Memory. OS/2 removes the 640K barrier that DOS
users are so familiar with and eliminates the memory manager
that wastes time under both DOS and Windows.

e Graphical User Interface (GUI). OS/2 offers a GUI that is
easy to learn and use with OS/2 applications, including SAA
compliance.

Other important features of OS/2 are as follows:
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e Excellent backward compatibility for DOS and Windows
applications

e Well-integrated networking support
¢ Built-in Adobe Type Manager

¢ A redesigned file system (HPFS) that enables better naming
conventions, offers faster disk access, and decentralizes alloca-
tion information

e Unified device support through driver programs that simpli-
fies application installation and support

e Application protection—no Unrecoverable Application Error
messages

¢ The incorporated REXX language, which is far more powerful
than the DOS batch language

Any of these features would make an operating system worth a
second look. The following sections discuss each of these items.

Using 08/2°s Multitasking Capabilities

As mentioned earlier, multitasking is the capability to run multiple
programs at the same time on the same computer. Context switching
or task switching enables you to load multiple programs into a
computer at the same time, but only run one program at a time.
Both applications do not run simultaneously. To shift from one
application to another, you click the mouse button or use a few
keystrokes—you do not have to exit one program and wait while
another one loads.

Context-switching capabilities are helpful in many cases, but you
might want programs to continue to run after you have switched
away from them. If you switch from dBASE while sorting a file, for
example, the file is not sorted when you return to dBASE; the
process is suspended until you reactivate dBASE.
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Newcomers to OS/2 often question the benefits of multitasking if
they can do only one thing at a time. Every user has to wait for the
computer at some point. If you have ever sat and waited while your
computer prints, downloads or uploads data, compresses data, sorts
files, or runs any other operation that takes time but does not re-
quire user intervention, you can appreciate multitasking. On a
multitasking system, a few mouse clicks can start another program
simultaneously while one of these processes is running.

A well-written OS/2 word processing program, for example, en-
ables you to save your file in the background, instead of making
you wait while the hourglass appears on-screen and the drive light
flashes. An OS/2 E-mail program automatically dials your E-mail
service, checks your mailbox every hour or so, and notifies you only
when you have mail.

In multitasking, the program that you currently are working with—
the program that accepts your keystrokes—is the foreground task (in
the foreground). The other tasks—the ones that disappear into their
folders when minimized—are the background tasks (in the back-
ground). In the Workplace Shell, the window that you currently
work with has the focus. Focus and foreground are almost the same
thing.

= focus are explored in the multitasking discussion in

"= [ The differences between foreground tasks and the
NOT

d Chapter 12. This chapter also shows you how to tune
your OS/2 system.

Although multitasking is beneficial, it does have some disadvan-
tages. Under DOS, you start one program at a time; you cannot start
a second task until the first task is completed. DOS is like a desktop
that has room for only one piece of paper; you are never given the
opportunity to mess up your workspace. In the OS/2 environment,
the capability to open dozens of programs at the same time can
create a messy-looking screen and more opportunities to lose work,
much like a desk piled high with half-finished projects. In addition,
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a multitasking computer closely resembles a mainframe. Main-
frames generally are served by a full staff of people who specialize
in multitasking and system tuning. With OS/2, the user must play
the role of the system administrator. This responsibility scares some
users away from a complex environment like OS/2 or Windows.

Using 082’ Big Memory Capabilities

The primary limitation of DOS is memory. OS/2 extends its pro-
grams well beyond DOS’s memory confines by giving more
memory to programmers and to programs.

More Memm'y for Programmers

Programmers can write many more applications for OS/2 than for
DOS because OS/2’s memory is easier to utilize, and the CPU offers
much more assistance in the debugging process. '

The original PC CPU, the 8088, can address only 1024K. (The CPU is
- only partially responsible for the DOS 640K barrier.) Even more
annoying, however, is a less-publicized limitation: the 64K segment.

Every piece of program and data must reside inside a segment,
which is an area in memory. References to specific locations inside
segments are called offsets. Most PC programs have at least three
segments: a code segment for the program, a data segment for the data,
and a stack segment. A stack is a temporary storage area used by the
PC to mark its place in a current process after an interruption. In
figure 1.2, you see a computer program with code, data, and stack
segments. \ ,

The program instructions (in the code segment) tell the CPU to
retrieve a data value at the fourteenth location within the data
segment. This is a two-step process. The program tells the CPU in
which segment to look and what offset to use within that segment.
If necessary, multiple segments can be used in a program. Segmen-
tation is a common architectural feature in CPUs, and it is beneficial
in many ways. The problem with 8088 segments is that they cannot
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Using segments
and offsets to
point to data ina
program.
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be larger than 64K. This is why the BASIC language that Microsoft
shipped with DOS could only accommodate programs no larger

~ than 64K, or one segment. The early VisiCalc spreadsheet for the PC

also was limited to spreadsheets no larger than 64K. In addition, the
64K-segment limit forces the DOS COPY command to go back-and-
forth between a disk drive and memory when copying files. DOS
can read only 64K worth of data before it runs out of memorys; it
then must write the data and go back for more.

location 1024K
location 153,710 -- where the desired data
item resides -- must be referred to as
"offset 14," as 153710-153696=14
stack segment
data segment data segment
location 153,710 ‘
code segment
< location 153,696 = start of data segment
location 0
Computer RAM

If those examples do not convince you of the disadvantages of 64K
segments, consider the system resources used by Microsoft Win-
dows, which you can see in the Help About window in the Program
Manager. This critical memory area needed by Windows is a seg-
ment that can be no larger than 64K. When the critical area fills up,
Windows cannot start another application, although you may have

megabytes of free memory.

The problem of the 64K boundary is worse in the 80286 CPU. The
80286 can address up to 16M of RAM. This memory addressing is
still segmented, however, and the segments cannot exceed 64K.
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Lotus 1-2-3 versions 3.0 and 3.1 can access all 16M of a 286
computer’s RAM, but it must allocate that 16M of RAM in separate
64K segments. For this reason, a number of software vendors re-
fused to support the 286’s extended memory. Because OS/2 version
1.x used 286-processor mode, good mainframe programs should
have been available under OS/2 1.x or Windows 3.x. These pro-
grams never appeared because the 64K segment problem does not
exist in the mainframe world. This oversight on the part of the 286’s
designers prompted Microsoft’s Bill Gates to label the 286 “a brain
damaged chip.”

The developers of the 80386 CPU finally fixed the problem. The 386

processor mode addresses 4096M of memory, and no size limitation
is imposed on the segments. The segments can be as large as 4096M.
The 386 CPU also supports the old 8088 and 286 processor modes.

More Memory for Programs

DOS was built for the 8088 CPU, which was designed over fourteen
years ago. The DOS memory limitation is a hassle for more than 60
million DOS users. DOS forces even a 50 MHz 80486-based com-
puter to act as a 50 MHz 8088. Even worse, extended memory is
available in the 80286 through the 80486 CPUs, as you see in Table

* 1.1, but the memory is wasted unless you have an operating system
- that can use it. '

Table 1.1
Maximum Addressable Memory for
CPU and Machine Types

CPU Maximum Addressable Memory
803865X ‘ 16M

80386SL 1M

80386DX or any kind of ‘

80486 w/ISA bus 16M

80386DX or any kind of ‘

80486 w/MCA or EISA 4096M
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It seems that the memory size limits of the 80386DX or 80486 can
end your memory problems forever. (The 80286 CPU is not in-
cluded in Table 1.1 because OS/2 version 2.0 does not run on it.)
The memory sizes shown in Table 1.1 refer to Random-Access
Memory (RAM). Typically, an OS/2 workstation has 6M of RAM
and 100M or more of hard disk space. You can exploit fully the
4096M addressing capability of the 80386DX and 80486s in OS/2
version 2.0. (Four gigabytes equal just over four billion bytes.) This
capability frees developers from having to shoehorn powerful
programs into a mere 640K. Furthermore, if you have struggled
with a DOS memory manager program, such as Quarterdeck
QEMM or DOS 5.0's EMM386.EXE, you know that they take time
and effort to use effectively. The extra effort usually results in no
more than an extra 128K to 192K of free space. OS/2 has made
memory managers obsolete; they are unnecessary except for some
features that are used for DOS compatibility.

OS/2 enables you to use virtual memory, which is hard or floppy
disk space that is used as RAM. If your computer only has one
megabyte of free memory, but you want to run a two megabyte
program, OS/2 can run the program. OS/2’s virtual memory uses
disk space as if it were RAM space. Although virtual memory is
considerably slower and should be used only if necessary, you can
use it to run a large application easily.

You probably do not realize how much time you spend working
around limited memory space. After you use OS/2 for one month,
however, you may surprise yourself at the increase in productivity.

Using 08/2’ Graphical User Interface (GUI)

The graphical user interface (GUI) was explored first at Xerox
Corporation’s Palo Alto Research Center (PARC) in the early 1970s.
0S/2’s original GUI was the Presentation Manager. For nearly two

“years, OS/2 version 2.0 betas were built around the Presentation
Manager.
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Windows users notice the resemblance of Presentation Manager to
Windows. A beta version of OS/2 that shipped in late 1991 intro-
duced something totally new to OS/2’s graphical environment—the
Workplace Shell. An opening screen for the Workspace Shell is
shown in figure 1.3.

Figure 1.3:

A typical
Workplace Shell
screen.

1§ The Workplace Shell resembles the Presentation
Manager, but uses some new and interesting concepts.
Although many developers have been slow to adjust to
the Workplace Shell, it is worth the effort to learn to use it. Chap-
ters 2 and 3 cover this new addition to the OS/2 GUIL

Graphical User Interfaces (GUIs) are very popular. Every platform
wants to add graphics, even older operating systems like UNIX.
GUIs use graphics, symbols, and easily accessible menus to simplify
the task of learning to use—or remembering how to use—an appli-
cation. GUISs are sometimes called WIMP interfaces. WIMP is an
abbreviation for the parts of the GUL: Windows, Icons, Mice, and
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Pull-down menus. Windows are the graphical windows on-screen
that can be resized and rearranged by the user. Icons are small
pictures that represent objects, such as data, programs, and periph-
erals. An icon sometimes takes the place of a file or application
name. Mice are pointing devices that you use to select an on-screen
control. Pull-down menus show the user currently available options
or future options. Pull-down menus usually display unavailable
options in another color, such as gray.

Previous versions of the OS/2 GUI, the Presentation Manager,
looked like Microsoft Windows and functioned similarly. The new
Workplace Shell is much different. Unlike other GUIs, the Work-
place Shell uses the right mouse button. The right mouse button

is rarely used in most GUISs, but is essential in OS/2 2.0. At first
glance, the Workplace Shell looks a lot like the Macintosh shell,
but a closer look reveals many differences.

Employers favor GUIs because they make a machine more acces-
sible. A program that hides its commands behind a bad interface
presents a learning challenge to a beginner. dBASE III, for example,
is a good program, but its forbidding dot prompt does not invite
you to experiment. The OS/2 GUI, on the other hand, is very
friendly. A menu appears, even if you click on the empty Workplace
Shell background. In addition, after you learn one GUI application,
you probably can understand all GUI applications. The same inter-
face for other programs uses the same key for help and other capa-
bilities that you use under the GUL

GUISs also are the best working environment for occasional program
use. Tax software, for example, is helpful, but users must relearn it
each year because it is used once or twice. An occasional user can
learn to use a GUI-based package much more quickly.

Using DOS and Windows Programs on 052

Concurrent CP/M86, TopView, the original DOS 4 (the limited-
distribution multitasking version), OS/2 1.x, and Windows 1
and 2 were brilliant efforts to create a powerful new platform for
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multitasking and running memory-intensive graphical programs.
Their failure in the marketplace can be attributed largely to one
reason: they did not support existing applications. MultiMate or
WordStar could run under IBM’s TopView product with hours of
work, but not very well. Lotus 1-2-3 2.2 ran under OS/2 1.3’s DOS
compatibility box, but only with restricted memory capabilities and
no access to expanded memory. IBM and Microsoft—two large,
capable companies—did not build anything to draw people away
from DOS until Windows 3.0 was released.

Windows 3.0 does not do much more than Windows 1 and 2. More
memory is available for applications in Windows 3.0, but expanded
memory has always been available, as anyone who uses Micrografx
Designer or Excel knows. Windows 3.0 not only runs existing DOS
programs, but also runs more than one existing DOS program at
the same time. Users made it clear that they wanted an operating
environment that ran existing DOS applications.

Clearly, backward compatibility was an important design goal for
OS/2. As early as 1989, the OS/2 2.0 beta offered better support for
multitasking DOS applications than the latest version of Windows.
Some of the features that the 2.0 beta offered include:

¢ OS/2 DOS boxes which have from 624K to 724K of free
memory. Windows and DOS 5.0 DOS boxes have a maximum
of only 596K of free space.

e Programs running in EGA, VGA, and XGA graphics modes
(except for seamless Windows 3 applications) can run in a
window under OS/2 2.0. In addition, graphics programs can
be made to fit in a one-fourth sized window under OS/2 2.0.

e Sound can be disabled in a DOS box under OS/2 2.0, a conve-
nient feature if you work at home or in a crowded office. This
is not a Windows option.

0S/2 2.0 might have been released in late 1990—the beta was
certainly good enough—had it not been for Windows. OS/2 sold
about 200,000 copies in the first four years of its life. Windows, on
the other hand, sold 8,000,000 in the first year and a half. IBM
decided that OS/2 had to emulate Windows. IBM first announced
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that it would build a Windows-to-OS/2 translator. The intrinsic set
of commands that controls Windows are called the GDI—the
Graphical Device Interface. Similar commands under OS/2’s graphical
Presentation Manager and Workplace Shell are called GPI—the
Graphical Program Interface. These two interfaces perform the same
functions, but they do them differently. The command to draw a
line, for example, may be lineto on one system, and moveto on the
other. Such an interface between a program and an operating
system is called an API—Application Program Interface. The GDI is
Windows” Application Program Interface; GPI is OS/2’s graphical
APLI. Figure 1.4 shows the Windows and OS/2 APIs.

Figure 1.4: 0S/2 Program Windows Program
0S/2’s and —
Windows’ APIs.
| GPI GDI
commands commands

Windows

Because the Windows and OS/2 APIs do things differently, Win-
dows programs are difficult to run under OS/2. To solve the
problem, IBM developed a system of translation, as depicted in
figure 1.5.

Translators are slow, however, and speed was a priority for OS/2.
For this reason, IBM announced that it would augment the OS/2
APIs with the Windows APIs, instead of translating the Windows
API, as shown in figure 1.6.
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Windows Program

Figure 1.5:

One approach to
Windows under
0S/2: an API
translator.

Windows/OS2
API translation
layer

Figure 1.6:

The final 0S/2 and
Windows API
approach.

This design goal was a bold move for IBM because the Windows
APl is as varied as the OS/2 API. IBM’s decision to supplement the
0S/2 API with Windows” API resulted in a delay of OS/2 2.0
release for another 15 months. Nevertheless, the effort has been
worth it. Nearly every Windows program runs as fast under OS/2
as under Windows. This capability, however, may work against
0OS/2’s long-term future as an operating system platform. OS/2’s
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support of Windows programs is so good that some developers may
see no need to develop OS/2 products. Shortly after the introduc-
tion of OS/2 2.0, Microsoft released Windows 3.1, which incorpo-
rates a few new features not found in Windows 3.0. Programs

* written for 3.1 do not run under OS/2 2.0. Whether OS/2 2.1 will
support the Windows 3.1 API still is uncertain.

Using 08/2 LAN Connectivity Capabilities

In DOS, Local Area Networks (LANSs) are something of an after-
thought. Any LAN administrator can tell you many stories of
incompatible network shells and insufficient memory. DOS was
designed to live by itself without interference from the outside
world. LANS literally intrude upon the structure of DOS.

Communications by nature require multitasking. If you are inter-
rupted by the telephone while working on a project, you must make
a mental note of where you are in the project before you answer the
telephone. While you are talking, the information about the inter-
rupted task remains in the back of your mind until you return to
your work.

Building communications systems without multitasking is risky.
Many LAN crashes under DOS can be attributed to the lack of
multitasking. Most LAN products try to alleviate this problem by
including simple multitasking capabilities. To work properly,
however, multitasking must be built into the operating system
not merely tacked on as an afterthought.

0S/2 is an ideal platform for networking. LANs generally have a
server that serves as a central repository for data and peripherals
such as printers. The PCs that use this data are called workstations.
The term “workstations” also describes a class of desktop micro-
computers that run UNIX. Servers usually do not run DOS; instead,
they run multitasking operating systems such as Novell NetWare,
UNIX (used by Banyan VINES), and OS/2 (used by Microsoft’s .
LAN Manager, IBM’s LAN Server, and the former 3Com’s 3+ Open
software). Currently, OS/2 is used mostly as the operating system
for network servers.
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You can run one operating system on the server and a different one
on the workstation. The workstations run a translator program that
converts the requests from DOS to the format used by the server.
The translator program is called the network shell or network
redirector.

0S/2’s APIs—commands that programs can issue to the operating
system—can transport data over a network, share peripherals over
a network, enable one computer to use another’s printer, and re-
motely execute programs. To execute programs remotely means to
start a program on one computer (computer A) that runs on another
computer (computer B). Computer B does all the CPU work, and
transports the screen output to A. Computer B also accepts key-
strokes from A, making computer A work like a terminal for B.
Computer B shows nothing of the program on its own screen; it
does all the work in the background. This is valuable for companies
that mainly work with programs that are not demanding for CPU
power such as small spreadsheets and medium documents. The
company can keep costs down by placing many inexpensive com-
puters and a single fast computer on the network. Users can then
move work to the fast computer when necessary.

| Chapter 10 discusses networking OS/2 in detail.

Using 082’ High Performance File System (HPFS)

Since 1981, DOS has kept track of the location of a file on a disk by
using the File Allocation Table, or FAT. The FAT was useful when a
360K floppy disk was considered spacious. As disk sizes grew,
however, the FAT became a disadvantage. When DOS 3.3 arrived in
1987, the FAT’s problems became obvious. DOS 3.3 supported hard
disks up to 32M in size, but by then, some computers had disks
larger than 32M.

DOS 3.3 included a fix for this problem by enabling you to partition
a disk into multiple logical drives. Logical drives enable you to make
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an 80M drive appear as three drives: a. 32M C drive, a 32M D drive,
and a 16M E drive. Although this fix is beneficial, it is limited by the
number of letters in the alphabet. A 660M drive, for example, cannot
be divided into logical drives—if you tried to divide this size, you
would run out of letters. Later versions of DOS offered a patch that
solves this problem, but caused compatibility problems with exist-
ing programs. These programs took a year or two to fix. Even with
these patches, the FAT-based file system suffers from another
shortcoming: '

e File names can be no longer than eight characters followed by a
period, then three characters. This “8.3” naming convention
leads to some odd file names.

HPFS file names, on the other hand, can be 254 characters or
more. You also can use lower- and uppercase letters in making
file names.

e The FAT maintains all file location information in a single
location out on the edge of the disk. Suppose, for example, a
file is located toward the center of the disk. To read that file,
the disk’s head, a structure somewhat like an audio turntable’s
tonearm, must move out to the disk’s edge to retrieve location
information about that file. Then, once the disk knows where
to look for the data, the disk head travels back in toward the
center to retrieve some of the file’s data, then travels out to the
edge to get some more file location information, and so on.

HPFS physically places the file information data near the file,
minimizing disk head movement.

¢ The FAT offers no space for descriptive file information. If you
want to attach a note about a file, such as author and date of
creation, FAT has no place to store it. The only descriptive
information FAT accepts are the DOS attributes—hidden,
read-only, archive, and system.

HPFS allows up to 64K of extended attributes for each file.
Extended attributes can be any kind of information that you
want to attach to a file. OS/2 even offers extended attributes
for disks, based on the FAT file system, that have not been
formatted with HPFS. '
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e The FAT file system has no provision for finding files easily
because it places file names into a directory in the order that
they are created. A program that must access a directory
containing 1,000 entries does so slowly because the program
must read and interpret each file name. (Imagine trying to
find a number in a telephone book that is not arranged
alphabetically.)

HPFS automatically sorts file names to enable you to find a
particular file quickly. In addition, many PC applications use
databases, and database operations do not always read a file
sequentially. Instead, they jump around the file by performing
a random-access read. Random reads are significantly slower
under the FAT than under HPFS.

HPFS does have a few drawbacks. You cannot use most backup
software to back up files with long names; special software is re-
quired. If you run real DOS—not the DOS emulation that comes
with OS/2—the part of the disk formatted under HPFS is invisible
when you run DOS. You learn more about HPFS and file manage-
ment in Chapter 4.

Taking Advantage of 082’ Single Driver

When the Hewlett-Packard Laser]et series III printer arrived on the
market, people purchased them enthusiastically. The series III had
scaleable fonts, faster graphics, more memory, and a lower price tag
than the series II. Buyers soon realized, however, that DOS pro-
grams were not compatible with the series III, but OS/2 applications
were.

DOS requires a separate small program for each application to
support your printer, screen, mouse, and keyboard. These small
programs are called drivers and are shipped with the application.
They are kept separate from the main program to enable software
designers to add support for new printers. Under OS/2’s Workplace
Shell and Presentation Manager, however, all programs share a
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single driver program. With OS/2’s single driver system, upgrades
are easy and programmers are freed from the tedious task of
writing many different drivers. The single driver system also creates
a new market for more powerful drivers.

Drivers are essential to system speed. Hewlett-Packard, for ex-
ample, released Windows drivers for the series III line of printers in
April 1991. The new drivers replaced the drivers shipped originally
with Windows 3.0. The installation of the new drivers increased
Windows’ print speed by 30 percent. The driver-based architecture
of OS/2 creates a market for high-performance driver software. If
IBM releases low-quality drivers for the LaserJet under OS/2,
another company may seize the opportunity and write its own
faster drivers.

If Lotus develops a high-quality printer driver for 1-2-3 in an oper-
ating environment other than OS/2, the new driver benefits only
1-2-3; other programs continue to print with their less-efficient
drivers. In OS/2, however, improved drivers benefit programs such
as 1-2-3 and WordPerfect equally. Shared drivers also forced the
market to build better drivers in the Windows world. The initial
Hewlett-Packard drivers for Windows did not produce the kind of
quality that Aldus, the makers of PageMaker, wanted. They wrote
their own drivers, and their changes were incorporated in the
shrink-wrap HP drivers. Similarly, Micrografx assisted in building
some of the graphics code for OS/2, so that OS/2 can serve as a
high-quality platform for its drawing and charting packages. This
not only helps Micrografx, but also any competitors that build
similar packages. You learn more about installing and using drivers
in Chapter 12.

Using Adobe Type Manager in 08/2

In 1986, laser printers and page layout software were introduced
that created a new use for the personal computer: desktop publish-
ing. Desktop publishing software enabled users to create typeset
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quality publications using a number of typefaces, fonts, and
designs.

Adobe Systems created PostScript for the Macintosh, which is a
printer control language that includes fonts that can be resized
instantly. PostScript eliminates the need to decide beforehand what
sizes you want; you simply pick any size, and the printer handles
the rest. The one drawback to PostScript is that you need a
PostScript printer.

Adobe came up with a solution to this printer problem—the Adobe
Type Manager (ATM). ATM is a program that attaches itself to your
printer’s driver. Windows users must buy a copy of ATM, but OS/2
users find it built into the system. As a result, you now can buy just
one copy of a typeface and plug it directly into dozens of applica-
tions. You can even use it under Windows.

Using 08/2°s Application Protection

In a multitasking operating system, applications must cooperate. In
the earlier discussion of real and protected modes, you learned that
protected mode enables multiple programs to coexist in memory
without being overwritten by the memory needs of another applica-
tion. If an application tries to go outside of its allotted memory area,
the CPU’s memory-management hardware senses this and gener-
ates a GP (Global Protection) fault. The GP fault is a high-priority
error that generally causes the operating system to terminate the
application. '

In Windows, a global protection fault results in an unrecoverable
application error (UAE). Windows is incapable of determining which
application created the UAE because it does not spend all its time in
protected mode. If an application violates another application’s

space while the processor is in real mode, the violation is not recog-
nized until the processor switches back to protected mode. Win-
dows’ response is to terminate the current foreground application,
even if the foreground application is not at fault. OS/2, on the other
hand, can determine which application violated memory space.
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This is an important feature because you want to know which appli-
cation is causing the problem. Windows does not give you this
opportunity.

Using 082°s REXX Batch Language and SAA Support

DOS has had a number of problems that have been fixed slowly by
Microsoft, IBM, or another party. DOS’s inadequate batch language
is one problem that remains unsolved. Third-party products such as
4DOS, BAT, and the Norton Batch Enhancer solve the DOS batch
language inadequacies.

A batch language enables you to take a number of tasks and assign
a name to the tasks. If you want to put data on a floppy disk onto
your hard disk, you probably would transfer the data using the
following steps:

1. Create a subdirectory on the C drive. For this example, name it
\TARGET.

2. Make \TARGET the default subdirectory.
3. Insert the floppy disk into drive A.
4. Type COPY A:*.* C:.

A common mistake for users who perform the preceding task is

to omit step two. If step two is skipped, all the files are copied to
the root directory of drive C. You can create a batch file named
FLOPCOPY (or whatever you want to call it) to hold all the com-
mands needed to perform the task. Instead of performing steps 1-4,
you simply enter FLOPCOPY TARGET. If you write the batch file
well, it can be used to put data from a floppy disk onto any
subdirectory by using such commands as FLOPCOPY JUNK or
FLOPCOPY GRSTSTUF.

You can use a DOS batch file to perform the preceding steps. DOS
batch files cannot query the user about preferences, keep data
structures, do math, or perform other basic things that any pro-
gramming language can do. The addition of REXX language is a
major advantage for OS/2 users. Batch files can make your life
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easier. After you read about REXX in Chapter 13, you will be able to
make batch files quickly.

REXX is part of the overall SAA support mentioned earlier in this
chapter. The rest is CUA compliance, LAN Manager support of
communications protocols, and the IBM-issued language compilers
that are matched by SA A-compliant cousins on the minicomputer
and mainframe platforms.

Exploring 082 Disadvantages

The disadvantages to using OS/2 may be too great for some users.
To run OS/2, for example, a computer must have at least the follow-
ing elements: ' '

e An 80386SX processor

e 4M of RAM

e 60M hard disk drive

e Microsoft, IBM, Mouse Systems, or others
e VGA display

These requirements are for the basic system. With this system, little
hard disk space remains for applications after loading OS/2, and
the system runs slowly. The realistic minimum platform for OS/2 is
the following configuration:

e An 80386DX processor running at 25 MHz or faster
o 8M of RAM with expansion capabilities

e 120M hard disk drive / ’

e Microsoft, IBM, Mouse Systems, or VisiOn mouse

* VGA display '

Be prepared to buy some hardware if you commit to ©S/2 or any
GUI (the hardware requirements for Windows are less extensive).
Cost of new equipment is not a concern for most companies. The
biggest concern is what to do with all the old XTs, ATs, and slow
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-386s. You learn more about OS/2 hardware requirements in
Appendix A.

0S/2 software also can be expensive, costing as much as $500

per copy, depending on its features. In addition, upgrades can

be expensive, especially for a large organization. Fortunately,
organizations can upgrade applications at their leisure because
05/2 2.0 is backward compatible with DOS and Windows. This is
an improvement over OS/2 1.0, which required new versions of
applications.

In addition to the hardware and software costs, switching to OS/2
requires retraining expenses because it represents major changes
for users. Your company needs to justify the long-term benefits of
switching to OS/2 to supplement the short-term inconvenience of
changing to a new system.

Incompatibility with Some DOS Programs

All VPMI and DPMI DOS multitaskers face the same challenge: they
must make distinctly separate programs run simultaneously. In
some cases this is impossible—some programs, such as games,
communications programs, and disk defragmenters will never work
under anything but DOS. For most users, such incompatibilities are
seldom more than an annoyance. Others, however, may find that
their mission-critical software does not run under OS/2. These users
must decide whether to change to OS/2, to use OS/2’s “dual boot”
feature to run DOS and OS/2, or to rebuild their software so that it
works under OS/2. : '

Windows programs generally run well under OS/2. A few Win-
dows programs, however, are written with the little-used 32-bit
“back door” that enables Windows programmers to write true
32-bit 386 programs under Windows 3.0. Although no major Win-
dows applications use this 32-bit “back door,” some development
tools are written in this manner. The most notable example is
~ Smalltalk for Windows, which also is available for OS/2. OS/2
cannot support Object Linking and Embedding (OLE). The next
version of OS/2 is expected to support OLE. Until then, avoid the
Paste Special option on your favorite Windows program.
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Working with a Scarcity of 082 Programs

Early OS/2 users will find that the variety of applications available
for DOS does not exist for OS/2. Chapter 8 discusses currently
available OS/2 applications,. As you have seen, the excellent back-
ward compatibility of OS/2 for most DOS and Windows programs
alleviates the lack of software until more OS/2 applications appear.

Working with Unusual Hardware

The wide base of users for DOS and DOS-compatible machines has
made possible the nearly limitless supply of hardware for any need:
numerical controllers for process automation; data-acquisition
devices for manufacturing control; devices to aid the sight-impaired
and those without use of their limbs; and mundane devices such as
high-resolution monitors, touch screens, optical storage media, and
tape drives. ‘

Generally, DOS supports these devices either through software
installed in a CPU (a Read-Only Memory or ROM), a program
called a device driver, or both. In either case, these programs are
real mode programs not suited to OS/2’s protected-mode environ-
ment. New drivers must be written before OS/2 can recognize and
support these devices. :

Owners of old devices may wonder what they can do if the com-
pany that made their devices goes out of business. OS/2 is capable
of making virtual device drivers of old DOS device drivers, enabling
the drivers to run in the DOS sessions. Although OS/2 and Win-
dows programs cannot access the devices, DOS programs can use
these drivers.

Summary
Microsoft and IBM bit off considerably more than they could chew
when they announced in 1984 that a more powerful, 286-oriented
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operating system would appear “soon.” Quirks of the 286 architec-
ture delayed OS/2’s opening, and uncontrollable political events
(the RAM shortage) and bad marketing hurt OS/2 1.0. As the next
few years passed, OS/2 continued to improve, albeit within the
constraints of the 286 platform: it received a graphical user interface,
a better file system than the FAT-based system that DOS uses to this
day, and incorporated the powerful Adobe font engine. 2.0 rounded
out the growth of the operating system with the power of the 386:
more memory and solid DOS multitasking.

Add to all of that OS/2’s lesser-known advantages. It was built
from the ground up with networking in mind, making LAN integra-
tion easier. The REXX language makes it possible to write some
fairly sophisticated programs with tools as easy to use as the System
Editor. The Workplace Shell brings a new object—oriented environ-
ment to the computer screen, one that may improve greatly the
productivity of most users.

OS/2 has come a long way from the naive, hopeful announcements
made in 1984. OS/2 draws its power from the 80386’s protected
mode, and the CPU’s capability to address literally billions of bytes
of memory. OS/2 also enables you to multitask existing DOS pro-
grams by using its virtual 8086 mode.

Even though OS/2 2.0 has advantages and disadvantages, its
benefits greatly outweigh the negative aspects of this powerful .
operating system. OS/2 can multitask OS/2, DOS, and Windows
programs. It ties all of its capabilities together with a graphical user
interface that is more than just another Macintosh clone. (You might
see the innovative features of the OS/2 GUI incorporated into
future Macintosh system releases.) Add these advantages to the
extra functionality of the driver-based I/O system and a central
repository for fonts, and you have all the elements for a software
success.

The Workplace Shell is different in many ways from competing

- computer operating environments. It is the key to unlocking much
of the power of OS/2; that is why you start your tour of OS/2 in the
next chapter, “Getting Started with the Workplace Shell.”



Getting Started
with the 052
Workplace Shell

CHAPTER

The object-oriented Workplace Shell is new to OS/2, 2.0. It looks
different, is organized differently, and behaves somewhat differ-
ently from Presentation Manager (PM), the user interface utilized in
previous versions of OS/2. This chapter introduces the Workplace
Shell, discusses the advantages of graphical user interfaces, explains
IBM’s Common User Access strategy, and helps to get you started
using the mouse, the keyboard, and the objects in the Workplace
Shell.

In the PM interface, most functions were grouped under the Desk-
top (or Program) Manager, the File Manager, and the Print Man-
ager. You opened the Desktop Manager window to run programs in
windows, you opened the File Manager to work with your files, and
you opened the Print Manager window when you needed to change
some print settings or take other actions to get your jobs printed.
But in the Workplace Shell, these previous managers have disap-
peared, and you do all your work from one screen, the desktop.

The File Manager and Desktop Manager are now program, folder,
and data-file objects. The Print Manager has been subdivided into
an object for each printer and queue. The Control Panel consists
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now of objects such as Mouse, Keyboard, and Color Palette. The
Task List is now the Window List. Program groups are program
folders on the desktop. In figure 2.1, the OS/2 System folder has
been opened. You can see the following objects in the open win-
dows: Productivity, Games, Command Prompts, System Setup,
Startup, and Drives. All these objects contain other objects.
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The desktop presents an object-oriented graphical user interface.
The desktop covers your entire computer screen. On the desktop
you see pictures (icons) that represent objects you work with. To
interact with this graphical interface, you use a mouse, a keyboard,
or both to manipulate the objects on the screen.

You start a program, for example, by double-clicking your mouse
on a program object. You create a letter object by peeling off a blank
form from a stack of forms. You print a letter by moving the letter
object to a printer object (this action is sometimes referred to as
drag-and-drop).



Getting Started with the 0S/2 Workplace Shell

Understanding GUI Features

Graphical user interfaces contain visible elements with which you
interact by using pointing devices. In simple graphical user inter-
faces, you point to an element, such as Print on a menu, and select it
by clicking on the element with a mouse. The program responds
with an action such as presenting a box with fields that you select or
fill in. More complex GUIs produce rectangles (windows) that you
can move and size with a pointing device. State-of-the-art GUISs,
such as the OS/2 Workplace Shell, are object-oriented. You manipu-
late icons that represent objects to produce, for example, documents
and charts, to print them, and to store or discard them.

Graphical user interfaces make using a computer easier because
user interactions are consistent, applications communicate effec-
tively, and the GUI hides the complexity of the operating system.

User Interface Ccmsistenéy

The consistency of the graphical interface contributes to its ease of
use. Once you have learned how to do something, you should be
able to utilize that same action anywhere in the interface and get the
- same results. The procedure for inserting text in a document, for
example, should be the same no matter where in the GUI you do it.

Software products that are developed under the same user interface
guidelines exhibit a look-and-feel consistency. The similarities in
their appearance cause you, even as a first-time user, to recognize
the interface as one you are familiar with. You start using the prod-
ucts with confidence, expecting that they all will respond similarly.
Consistency not only makes you comfortable, but it shortens the
time you need to begin doing real work with a new software
product.

The Workplace Shell focuses on objects, which behave in a similar
manner. If you point to an object and press the right mouse button,
for example, the pop-up menu of the object is displayed. This menu
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contains only the functions that are currently available for that
object. These functions typically include the following:

e Open

e Help

¢ Create another

* Copy

e Move

¢ Create shadow

‘e Delete

Functions that are specific for an object (Print, for example) are
added to this basic menu.

Because the behavior of all objects is consistent, you soon learn how
to interact with them to accomplish your work.

Graphical Information

Pictures can convey information more quickly than words can. The
graphical user interface displays pictures (called icons) of objects
and actions so that you can quickly understand what you can do
with a software product. Many icons also have labels. Studies have
shown that computer users learn faster when icons are labeled than
when just the icons are shown. Simple concepts, such as an arrow
mdlcatmg that more information is available on the next page, do
not require labels, but the more complex the concept, the greater the
need for a label.

Icons are pictures that represent objects such as files,
'NOTE | documents, printers, and programs.
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As software developers know, icons that represent
actions rather than objects can be quite difficult to design
so that users understand them. For this reason, you will
probably not see as many action icons as object icons in graphical
user interfaces.

On-Sereen Object Orientation

The object-oriented interface presents icons that you manipulate
directly by using a pointing device. The higher the degree of object
orientation, the greater the degree of direct manipulation. For
example, to print a document, you simply move the picture of the
document object to a picture of a printer object on the screen. You
drag the object with your pointing device, most often a mouse. Once
you learn this technique, you can apply it any time you want to
print a document. If your workstation is connected to several print-
ers, you can print your document on any of those printers by going
through the same motions: dragging the object and dropping it on a
printer.

Interface Flexibility: Mouse or Keyhoard

Graphical user interfaces are designed to be used with a pointing
device. Most GUIs, however, accept keyboard input as well. Some
users prefer to use a keyboard for certain functions, such as moving
blocks of text. You often see users interact with a GUI by switching
between mouse and keyboard depending on which is handier at
the moment.

~ § Most actions performed with the pointing device have
NOTE | keyboard equivalents.

IBM states that a mouse or other two-button pointing deviceis .
required for the graphical interface of OS/2, 2.0. You can, however,
use a keyboard with the command-line interface and even with the
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Workplace Shell. Nevertheless, most users (even those who have
never worked with a mouse before) find the mouse a more natural
way to interact with graphics.

On-line Help

Help that is available at the touch of a mouse or a key is another
advantage of GUIs. In some products, you select the word “Help”
somewhere on the screen. In other products, you click on a Help
icon.

== . . . . . . .
“fl The on-line help sometimes contains information that is
NOTE | not available in the printed documentation.

Most of the information about OS/2 2.0 for end users is on-line. Not
all of this on-line help is repeated in the printed manuals. The
manuals give information about installation, getting started, and
migrating from Microsoft Windows and previous OS/2 versions.
But for step-by-step help while you are using the Workplace Shell,
you need to look on-line.

The extensive OS/2 2.0 on-line help system includes
NOTE | more than 5,000 entries.

In the Workplace Shell you can find help for doing tasks and for
working with objects. Once you become familiar with the basics of
the object-oriented interface, you will probably use the Master Help
Index more than any other source of help. The Master Help Index
includes a powerful search capability. You can request a search of
only the help titles in the index itself or a full text search. You
specify how wide you want the search to be. It can go beyond the
help text to include on-line manuals.

Figure 3.2 shows the Master Help Index opened to the beginning of
the C section. You click on a letter tab at the right to go to that
section. Notice the vertical and horizontal scroll bars. You click on a
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row in the scroll bar to see more information in the direction that
the arrow points. To display other letter tabs, click the upward-
pointing or downward-pointing double arrows, which are posi-
tioned above and below the letter tabs.
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Other sources of information in the Workplace Shell include the
Start Here tutorial, which is a subset of the Master Help Index
organized by high-level basic tasks; a glossary of Workplace Shell
terms; and an on-line manual, the Command Reference. The home
of these information objects is the Information folder, an icon on the
desktop. You can open the Information folder to view the contents
of any information object. If you want to keep an information object
handy for frequent use, you can move it out of the folder to the
desktop.

§ If you find that you do not use the Master Help Index
| frequently, you can keep it in the Information folder.
Then the Workplace Shell start-up time is reduced.

Defining CUA in 08/2

The object-oriented Workplace Shell was the first product to be
developed according to new user interface design guidelines pub-
lished by IBM in October, 1991. What CUA means to computer

Figure 2.2:

The Master
Help Index.
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users is that operating systems and other applications have a more
consistent look and feel than in the past.

CUA’ Role in IBM’s Strategy

The IBM Common User Access (CUA) user interface, implemented
as the OS/2 Workplace Shell, plays an important role in the corpo-
ration’s plan to develop consistent products that can communicate
despite operating in different computing environments. The vision
is that software and hardware will be so consistent and connectable
that workstation users do not have to know when they are accessing
a mainframe or network computer. Data will be stored in the most
appropriate place so that users can retrieve it and share it as neces-
sary.

IBM’s long-range plan for consistency and connectivity is known as
Systems Application Architecture (SAA). In addition to the CUA
user interface, SAA includes:

e Common Programming Interface (CPI)—the languages and
services programmers use to develop software that can run in
all SAA environments '

¢ Common Communications Support (CCS)—the architecture
and protocols that interconnect the SAA systems

e Common Applications that conform to the CUA interface

Software developers who are writing new applications to run under
0S/2 2.0 use the CUA Guide to Interface Design so that their applica-
tions are consistent with the Workplace Shell. CUA applies both to
IBM and non-IBM products. IBM assists software developers in
designing products that comply with the CUA guidelines.

Developers can obtain the CUA design guide from IBM
{ representatives or branch offices.
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The CUA user interface has been evolving since the mid-1980s. The
first version, published in 1987, was developed for personal com-
puters. In 1989, two versions evolved: one for programmable
workstations, the other for nonprogrammable terminals. The two
versions were consistent insofar as it was possible, but the
nonprogrammable interface was limited in graphical features. The
1991 version, CUA 3, exploits the graphical capabilities of personal
workstations, as is evident in the OS/2 Workplace Shell.

Advantages of CUA

The major advantage of Common User Access is the consistency
that compliant applications exhibit. Once a user has learned how to
save a file, get help, and resize a window in any OS/2 application,
this learning is transferrable to all OS/2 applications. Training time
is greatly reduced, improving efficiency.

CUA includes the following key components:

e Common Presentation. The appearance of components (title
bar, scroll bars, mouse cursor, and so on) is consistent across all
OS/2 applications. In fact, often the location of components is
consistent. The vertical scroll bar (if there is one), for instance,
is always located at the right edge of the active window.

e Common Interaction. The interface components (buttons,
scroll bars, and so on) all work the same way. For instance, you
always press a screen button by pressing a mouse button.

e Common Process Sequence. CUA specifies an object-action
sequence of operation. The object is selected before the action
to perform is specified. For example, when printing a docu-
ment, you specify the document (object) by clicking on it and
dragging it to the printer icon to be printed (action).

e Common Actions. Objects with a similar appearance always
behave in a similar manner. A Cancel button, for instance,
always cancels (stops) the pending operation. An OK button
always means the user accepts the pending action.
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According to the CUA guidelines, when the software you use
complies with the CUA specifications and has been tested for
usability, you should find the products satisfying to use, efficient,
and appropriate for the work you want to do.

Usability testing is a requirement because, even though software
developers follow CUA’s direction, the guidelines are general
enough to allow some freedom in interpretation. Usability testing is
a check to be sure that the new software product is easy to learn,
easy to use, and useful. The testing procedures range from evalua-
tion of early prototypes by usability specialists to formal laboratory
studies. Test subjects are representative of the product’s intended
users. In early phases of product development, employees of the
software development company may act as test subjects. As the
product nears completion, test subjects with appropriate experience
are recruited from outside the company to participate in product
usability testing. Sometimes test subjects are customers who have
used previous versions of the products or plan to use the new
product in their work.

Usability specialists feed back results of testing, along with recom-
mendations for improvements, to the product developers and, if
CUA guidelines are involved, to CUA. After changes are imple-
mented, the product is tested again. This cycle of testing and retest-
ing is repeated until the product is judged to be ready for shipment.

When software developers follow the usability-oriented guidelines
of CUA, the software product should exemplify three important
design principles:

e The user, not the computer, is in control of the interaction. For
example, error messages give helpful information so that the
user can take appropriate action.

¢ The user does not have to remember all the operational details
of the software product. The program, for example, may
display a menu of functions from which the user can choose
instead of requiring the user to memorize commands.
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e The user will find the product easy to learn and use because
the interface is consistent in appearance and function. Each
Workplace Shell object, for example, has the same basic pop-up
menu, whether it is a printer or a letter.

Using Workplace Shell Objects
and Implements

To interact with the graphical interface of the Workplace Shell, you
use either the mouse or the keyboard to manipulate the objects on
the screen. Select the objects you need, and then take action by
selecting from menus or by moving objects. Focusing on the objects
you work with rather than on your tools (software applications)
may require a shift in your approach, but ultimately you benefit
because you can concentrate on the products of your work. Even if
you have been a command-line user, you probably will find the
graphical, object-oriented interface easier to work with because you
do not have to memorize commands, syntax, and parameters. In
addition, you can more easily take advantage of the rich function of
0S/2 2.0 through the graphical interface.

The Mouse

The mouse is the pointing device most commonly used with GUIs.
The Workplace Shell is designed for the mouse, and using one is
strongly recommended. OS/2 2.0 also supports other pointing
devices, such as trackballs and touch screens.

Even if you have never used a mouse before, you need not be
concerned about learning mouse techniques. With a little practice,
you can easily learn the three basic mouse techniques: pointing,

- clicking, and dragging. Then you will be ready to realize all the
benefits of OS/2 2.0.
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Pointing

The first time you use a mouse, take a few minutes to experiment
with moving it around on your working surface. Find a comfortable
position to hold the mouse in your hand. Move the mouse around,
noticing how the movement you make is translated to the move-
ment of the mouse pointer on the screen.

TIP

The position of the mouse pointer is indicated by an
arrow or some other symbol on the screen.

The mouse pointer shows up on the screen as an arrow or some
other symbol that moves as you move the mouse. The tip of the
arrow communicates with the system. For the system to register that
you are pointing at a particular place on the screen, you must be
sure to place the tip of the pointer on the object or text.

Point at an object now. Next, pick up the mouse so it is not touching
the mouse pad or working area, hold it in the air, and move it
around. The position of thepointer on the screen does not change.
Place the mouse down on the surface again and move it around.
Now you see the pointer moving on the screen. Whenever the
mouse is in an awkward position on your working surface—too
close to the edge or too close to the computer or other objects—
simply pick it up and put it down again in a more comfortable
position or where there is more room to maneuver. This procedure
does not change the position of the pointer on the screen.

Clicking
Clicking the mouse selects or opens an object or menu item. A single
click causes a highlight to appear on the object. Click again, and you

open the object. A window appears so that you can see the object’s
contents.
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You can accomplish both these steps in one step by double-clicking.
Move your mouse pointer to the object you want to select. Then
press the left mouse button twice to open the object. You can start
programs in the same way.

You may need a little practice with the timing of the clicks in a
double-click. You need to press quickly enough to tell the computer
that the two clicks are one action but slowly enough for them to
register. Try not to jerk the mouse while double-clicking because
you may accidentally move the pointer off the object. OS/2 2.0 is
implemented for a two-button mouse. You need a mouse that has at
least two buttons. The on-line and printed instructions for OS/2 2.0
always refer to the left button as button 1 and the right button as
button 2. The instructions are written this way because you can
change the mouse button settings so that the right button is button 1
and the left button is button 2.

% | Being able to change button assignments is useful for
| people who hold the mouse in their left hand.

Dragging

In OS/2 2.0, you click the left button to select or open an object, and
you click the right button to move an object. Moving objects on the
screen by using only the mouse (not by selecting Move from a
menu) is called dragging. Always use the right button for dragging
actions.

[l The use of both mouse buttons is a change from previous
| versions of OS/2, in which the left button was used for
all mouse operations.
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To drag an object:
1. Move the mouse pointer to an object.
2. Press the right button and hold it down.

3. Move the mouse pointer to the place you want to drop the
object. You can see that you are dragging the object with the
pointer.

4. Release the right button.
You can move a window on the screen by using the same technique:

1. Point to the horizontal bar in which the title of the window is
displayed.

2. Press the right button and hold it down.

3. Drag the window to the place where you want it.

4. Release the right button.

Being able to drag a window out of the way is often useful. You can,
for instance, keep a help window open and refer to it while per-
forming an action if you move the help window to one side.

Using Pop-Up Menus

You also can use the right button to display the pop-up menu for an
object. A pop-up menu contains the actions that you can perform
with that particular object. The basic pop-up menu choices are
Open, Help, Create another, Copy, Move, Create shadow, Delete,
Print, and Find.

To display an object’s pop-up menu:
1. Point to the object.
2. Press the right button.

The OS/2 2.0 desktop is an object that covers your screen. Other
objects are on the desktop. The desktop object is always open; you
never see an icon for the desktop.
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To display the desktop’s pop-up menu:
1. Point to an empty space on the desktop.
2. Press the right button.

To select a choice from a pop-up menu, click on it with the left
button. To shut down OS/2 2.0, you should always use the Shut
Down choice on the desktop pop-up menu.

Using the Mouse with Ctrl

You can perform many actions on an object by manipulating it with
a mouse instead of using the pop-up menu. Some of these actions
require you to use a key in combination with the mouse.

Copy an Ohject
To make a copy of an object:
1. Point to the object.
Press and hold down the right button.
Press and hold down the Ctrl key.
Drag the object to the place where you want a copy.

ARl

Release the right button and the Ctrl key to drop the copied
object.

The preceding technique is especially useful when working with
data file objects. You can, for example, make a copy of a letter this
way.

Select Multiple Objects
To select more than one object:
1. Press and hold down the Ctrl key.
2. Point to the first object with the mouse.

3. Click on the first object using the left button.
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4. Click on the other objects, one at a time.
5. Release the Ctrl key.

Now you can perform other actions on the objects you selected,
such as moving, copying, and deleting. You might want to copy
several data-file objects to disk drive A, for example. Or you might
want to move them to a different folder.

The Keyboard

You also can interact with the Workplace Shell through the key-
board. Because the Workplace Shell is designed to be used with a
mouse, almost all instructions in on-line help and the manuals are
written for the mouse. Common User Access guidelines, however,
require that a keyboard equivalent must be available for each mouse
action, and, in general, OS/2 2.0 follows this guideline.

Using Keyhoard Fast Paths

You may find that it is sometimes easier to use the keyboard than
the mouse. It might be quicker, for example, to open an OS/2 2.0
command prompt window and type FORMAT instead of opening
the Drives folder, pressing the right mouse button to display the
pop-up menu for Drives, and clicking on Format disk in the menu.

‘ Underlined letters in menus indicate keyboard fast
TP paths.

To assist keyboard users, each menu option has one letter under-
lined. Press the key for that letter to select the option.

When you need to look through a long, alphabetized list (the Master
Help Index, for example), you can press a letter key to jump directly
to that section. Say you want to find information on installing a new
printer. Open the Master Help Index, press the I key to go right to
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the I section. Then you can move down through the I entries by
using a mouse or the Page Down key until you find the installation
information you are looking for.

Table 2.1 shows the single-key assignments that are available in the

Print Screen

Tab

Workplace Shell.
Table 2.1
Single-Key Assignments
Key Action |
Arrow keys Move among objects
Spacebar Select an object
Enter Open an object; select a menu choice
Del Delete an object
Home Select first choice in object pop-up menu
End “Select last choice |
Letter key Select menu choice with underlined letter
" Esc Remove window, cancel mouse action
F1 Display help
F2 In Help, display General Help
F5 Refresh
F6 Switch window pane
F9 In Help, display Keys Help
F10 Switch to menu bar
F11 In Help, display Help Index
Page Down Move to next page
Page Up Move to previous page

Prints contents of object

Move to next position in entry field
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Users sometimes have difficulty remembering key combinations
that require Alt, Ctrl, or Shift. This memory task is somewhat
simplified in OS/2 2.0 because, as Table 2.2 shows, almost all key
combinations for windowing actions begin with Alt.

Table 2.2
Alt-Key Combinations

Keys Action

Alt-Tab Switch to next window

Alt-Esc Switch to next window or full-screen session
Alt-Home Switch DOS program between window and

Alt-down arrow

Alt-up arrow

full-screen
Display drop-down list or box
Display drop-down list or box

Shift-F10 Display pop-up menu for desktop

Alt-Insert Copy an object and place it on clipboard
Alt-Backspace Undo '

Alt-F4 Close a window

Alt-F6 Switch between a window and a Help window

Alt-F7, arrow keys

Move a window

Alt-F8, arrow keys  Size a window
Alt-F9 Hide a window
Alt-F10 Maximize a window

Ctrl-key combinations are used for a variety of actions, as shown in
table 2.3. Ctrl-Esc, which displays the Window List, is an important
key combination to remember.

Only a few key combinations utilize Shift. These key combinations
are shown in table 2.4. One very useful combination is Shift-Esc,
which displays the pop-up menu of an open window.
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Table 2.3
Ctrl-Key Combinations
Keys Action
Ctrl-Alt-Del Restart or reboot the computer
Ctrl-Esc Display Window List (list of started programs or

Ctrl-Insert

Ctrl-/

Ctrl-\
Ctrl-Spacebar
‘Ctrl-right arrow

Ctrl-left arrow

objects

Copy an object or group of objects and place it on
clipboard

Select all objects

Deselect all objects

Select one object and deselect all others
Move cursor to end of next word

Move cursor to beginning of previous word

Table 2.4
Shift-Key Combinations

Keys Action
Shift-Esc Display pop-up menu of window
Shift-Insert Paste contents of clipboard onto object
Shift-F8 Switch between single and multiple

selection
Shift-F10 Display pop-up menu for selected

Shift-Alt-Backspace
Arrow keys-Spacebar

Spacebar-Shift-arrow keys

object
Redo (undo last undo)

Select one or more objects and add to
those previously selected

Select multiple objects and deselect all
others
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Screen Objeets

When you work with the Workplace Shell, you focus on the objects
on the screen. There are four types of objects:

e Program objects, which represent your software applica-
tions such as word processors, spreadsheets, and database
managers.

e Folder objects, which contain other objects, including other
folders. A folder is similar to a directory in DOS programs.

o Data-file objects, which include information such as text, videos,
~ and sound.

e Device objects, such as printers, faxes, modems, and the drives
in your computer.

The Desktop

The OS/2 2.0 Desktop is actually a folder object, although you never
see it presented as a folder icon. It takes up the entire screen and
contains all other OS/2 2.0 objects.

When you open an object on the desktop, you see that object’s
contents. The Shredder, however, does not hold objects. When you
drop an object on it, it asks you to confirm that you want to delete
the object. If you answer yes, the Shredder immediately deletes the
object.

The Start Here object contains a list of basic tasks and related help
objects to get you started using OS/2 2.0.

0S/2 System is a folder object that contains the following objects:

e Startup. At first this object is empty, but you can put programs
here that you want to have started each time OS/2 is started.

e Productivity. This object contains tools, such as Sticky Pad, To-
Do List, Seek and Scan Files, PM Chart, Calculator, OS/2
System Editor, Enhanced Editor, and Data Update, depending
on which ones you have installed.
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e Games. This object contains games such as OS/2 Chess, Jig-
saw, Cat and Mouse, Scramble, Reversi, and Klondike Solitaire,
depending on which ones you have installed.

e Command Prompts. This object contains command lines for
0S/2, DOS, and WIN-OS/2 (Microsoft Windows running
under OS/2) presented in full-screen format, plus OS/2 and
DOS command lines in windows.

¢ Drives. This object contains objects for the disk drives in your
computer (A, C, and so on).

e System Setup. This object contains Color Palette, Font Palette,
Country, System, Sound, Migrate Applications, Device Driver
Install, Mouse, Selective Install, Keyboard, System Clock,
Spooler, and Scheme Palette. Figure 2.3 shows the System
Setup object opened in icon view.

T ——————
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Figure 2.3:
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The Templates folder contains samples of various types of objects,
such as printer, icon, folder, data file, bitmap, and program.

You can use a sample from the Templates folder to create a new .
object of that type by simply pointing to the sample and then drag-
ging a copy of it to another place on the Desktop.

Drive A on the desktop is a shadow of drive A in the Drives folder.
It is placed here to give you easy access to it. When you open the
drive A object, you see the contents of any disk you have in this disk
drive.
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The printer object represents the printer you have installed. You can
drag objects to the printer object to print them. If you open the
printer object, you see information about print jobs. You can have
several printers on your desktop.

The Information folder contains the OS/2 tutorial, glossary, and, if
you installed them, Command Reference and REXX Information. In
figure 2.4, the Common Reference, Tutorial, and Glossary are
shown.

Tin - oon View R

=

TR Tutoial  Glossary

The first time OS/2 2.0 starts up after installation, the Tutorial is
opened on the desktop. This is the developers’ way of saying, “You
should go through this tutorial now.” The tutorial is a valuable
introduction to the new world of OS/2 2.0.

The Glossary is helpful because it explains many of the terms used
in the Workplace Shell. As you use on-line help, you might notice
terms highlighted with a gray box. This highlight indicates that
there is a glossary definition for the term. Double-click on the
highlighted item to see the definition.

| You can add or delete information objects to save storage
| space. To add an information object, use Selective Install

d in the System Setup folder. To delete, drag the object to
the Shredder.
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Workplace Shell Windows

When you open a Workplace Shell object, the contents are displayed
in a window. You can select whether you want the contents shown
as icons, as objects organized as a tree with branches, or as a list of
items with details of their creation, size, and so on. Whichever way
the contents are displayed, the parts of the windows themselves are
basically the same. A tree view of drive C is shown in figure 2.5.

|l Daive € - Tree View BRG]
C: 25,410 KB free, 59,242 KB total

_ IEWGIF
I PSFONTS
E— SPOOL
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—B%OSE 2.0 Desktop ; M_

— H Drive A

ooo| DOS Programs

==

<.

At the top of the window is a highlighted horizontal bar. The title of
the window is shown here. In the top left corner is a small replica of
the object’s icon. You can double-click on this icon to close the
window. To see a pop-up menu, click once.

Note the two squares in the top right corner. The small square is the
Hide button; the larger square is the Maximize button. Click on the
small square to hide the window so it does not clutter up your
desktop. You can show (unhide) it by using the Window List (see
Chapter 3). Click on the large square to enlarge the window so that
it covers the entire screen.

If there is more in the window than you can see in one pane, use the
scroll bars on the right side and bottom of the window. Click the up,

Figure 2.5:

Tree view of
drive C.
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down, right, or left arrows to move the contents so you can see
them. Click, for instance, the down arrow to see what is below. If
there is nothing more in the direction of the arrow, the arrow is
grayed.

The box inside the scroll bar indicates where what you are looking
at is in relation to the contents of the entire window. For instance, if
the box is at the bottom of the scroll bar, you are at the end of the
contents. You can drag this box with your mouse. That is, to go to
the top of the contents, put your mouse pointer on the box, hold

it down, and then move it to the top of the scroll bar, next to the

up arrow. You are now looking at the beginning of the window
contents. '

Program Windows

Application program windows generally follow CUA guidelines,
adding more elements as necessary for their specific functions. Most
have a menu bar just under the window title bar.

1 [ Inthe Workplace Shell, folder objects, including the
" §| desktop, do not have menu bars. The action choices for
# objects are in the objects” pop-up menus.

Figure 2.6 shows a window from the Enhanced Editor (EPM), which
comes with OS/2 2.0 in the Productivity folder. The menu bar
contains the choices File, Edit, Search, Options, Command, and
Help.

At the far left of the window title bar is the title bar icon, a miniature
icon that represents the object from which this window is derived.
When you select the title bar icon, a pull-down menu appears with
choices that you use to control the window itself: Restore (to previ-
ous size), Move, Size, Minimize, Maximize, Hide, Close, and
Window list. Formerly, this menu was called the system menu or
control menu, but window menu would have been a more descrip-
tive title because its choices are only for manipulating the window.
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Dear Jack:
Thank you for being such a gracious host during the recent convention.

| know that all the attendees greatly benefited from the discussions and
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Sometimes a title bar icon menu includes both the window controls
and the pop-up menu for the object. This lengthy combined menu
typically includes the following choices: Open, Refresh, Sort by,
Help, Create another, Copy, Move, Create shadow, Delete, Window,
Find, Select, Arrange, and Close.

When you select a choice on the horizontal menu bar, a pull-down
menu is displayed. In the Enhanced Editor, The Search pull-down
menu contains the choices Search, Find next, Change next, and
Bookmarks. An arrow to the right of a choice in a pull-down menu
means that there is another menu, called a cascaded menu, relating to
the choice. The cascaded menu for Bookmarks contains the choices
Set, List, Next, and Previous. An ellipsis (three dots) follows both
Set and List.

An ellipsis to the right of a menu choice means that when you select
that choice, a secondary window (dialog box) is displayed in which
you enter more information about your choice. The EPM window in
figure 2.7 shows a secondary window for the Search choice.

You type the necessary information in the Search and Replace fields
and then select the check boxes for the options you want. Check
boxes are typically used when you can make several choices; they
are not mutually exclusive. When you select a check box choice, an
X or a check mark is placed in the box.

33
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At the bottom of this secondary window are push buttons for Find;
Change; Change, then find; Find, cancel; Cancel; and Help. You
must select one of these push buttons to dismiss this window before
you can go on to another action. Select Cancel to remove the win-
dow without making any changes.

Although there are fast-path keys or hotkeys for most of
the buttons at the bottom of the Search window as
illustrated in figure 2.7, Cancel and Help do not have
underlined letters. To access these two buttons from the keyboard,
you must use Tab. ‘

Figure 2.8 illustrates other window controls. This is the secondary
window for the File Print choice. You select one of the printers
shown in the list box. Then you select a radio button for Draft mode
or WYSIWYG mode. The WYSIWYG—What You See Is What You
Get—choice enables you to preview the format of the document
before you print it. You can then make any adjustments you want
before you print it. Radio buttons are given that name because, as
on some radios, you can push only one button among several to
indicate your choice.
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> | Print

, Figure 2.8:
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Another secondary window control (not shown here) is the drop-
down list. When the secondary window is displayed, only one
choice is visible, with a down arrow beside it. When you highlight
it, other choices are displayed. They drop down from the default.
Use the scroll arrows to find the choice you want, and then select it.

Because the drop-down combination box is a variation of the drop-
down list, its appearance is similar to the drop-down list. In this
control, however, you can type in your own entry in a list of objects
or settings.

Some applications use a control called a tool palette, or toolbar. In a
drawing application, the tools include drawing implements, shapes,
and so on. An editor or word processor can include a tool bar with
choices for type face, type size, type styles, and formatting. CUA
recommends that the application be designed so that when you
select one of the tools, the mouse pointer changes to indicate the

~operation you can perform with the tool. The graphical design of
windows and their controls makes them easier to use and offers
flexibility to the application developer.

Summary

This chapter has introduced the new OS/2 2.0 user interface, the
object-oriented Workplace Shell; discussed the advantages of
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graphical user interfaces; explained IBM’s Common User Interface
strategy, and shown you how to get started using the mouse, the
keyboard, and the objects in the Workplace Shell.

The next chapter will show how you can organize and customize
your desktop so you can work efficiently and comfortably. Chap-
ter 3 covers the use of Workplace Shell pop-up menus and settings
notebooks. It discusses using the mouse to start a program on the
desktop, moving from program to program, and using the Window
List. The chapter further explains sizing windows, customizing
window actions, arranging icons, and securing the desktop.
Chapter 3 also includes a section about customizing with System
Setup objects.



Organizing and
Customizing the
Workplace Shell
Desktop

CHAPTER

The Workplace Shell is highly customizable. You are in control, and
the desktop is yours to personalize as you wish. This chapter shows
how you can organize and display the objects on the OS/2 2.0
desktop according to your preferences.

Of course, you can change the colors on the screen. You can even
create colors of your own. You can change the typeface of the text
you display and print. You can even change the size and style of the
text in the labels of the icons on the screen. Do you like a tidy desk?
You can hide windows you are not using or minimize them and
have them put inside the Minimized Window Viewer. Then your
desktop does not have a cluttered appearance. Do you prefer to
have the windows you minimize shown on the desktop so that you
can see and get to them easily? Then change your window settings
so that minimized windows can be placed on the desktop. Inside a
window or on the desktop, you can have the icons neatly arranged
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in rows with just a click of the mouse button. You also can move
individual icons around on the desktop or in and out of folders—
wherever they are convenient for you.

In the Workplace Shell, you usually can choose from several ways
of accomplishing the same result. You can try them all, and then use
the one you prefer or the one that is most convenient at the time. To
create a new data-file object, for instance, you can select Create
another on the pop-up menu of an existing data-file object; or peel
off the top layer of a data-file template; or make a copy using a
notebook. This is only one example of the customizing and organiz-
ing information available in this chapter.

Working with Workplace Shell Menus

In the Workplace Shell, two new mechanisms give users greater
capabilities in interacting with the operating system: pop-up menus
and Settings notebooks. Neither of these tools was in earlier ver-
sions of OS/2.

Using Pop-up Menus

Every object on the desktop has a pop-up menu of the basic actions
you can perform with that object. To display the pop-up menu for
an object that has not been opened, move your mouse to the object
and right-click.

Each pop-up menu is specific for an object. The following choices
are common to many pop-up menus:

¢ Open
e Help
¢ Create another
* Copy

e Move
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e Create shadow
e Delete

An arrow to the right of a choice means that a submenu provides
more choices. Click on the arrow to see the other choices.

Open, for instance, may have these choices: Settings, Icon view,
Tree view, and Details view. You can select any of these choices
according to the way you want to look at the object. The Settings
choice is discussed in the next section. The other views are dis-
cussed later in this chapter.

After you open an object, you can display its pop-up menu in two
ways: k
e Right-click once on a space inside the window but away from
any objects.

o Left-click on the title bar icon in the top left corner of the
window.

To display the pop-up menu for the desktop, right-click on an
~ empty space on the desktop. The desktop pop-up menu includes
Shut down, which you should use to power off your computer.

| How to use pop-up menu choices in specific situations is
oTE | explained in the remainder of this chapter.

Using Settings Notehooks

The Settings notebook is an important mechanism for customizing
the appearance and behavior of objects. To display a Settings note-
book, select Open Settings on the pop-up menu of an object. A
Settings notebook looks like a paper notebook with tabs, as shown
in figure 3.1.
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Figure 3.1:

Settings notebook
for program
object.
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Each Settings notebook is specific for an object. The Settings note-
book in figure 3.1 is for a program object. It has sections for Pro-
gram, Session, Association, Window, and General as indicated by
the tabs on the right side of the notebook. Each section can have
several pages.

In figure 3.1, the Settings page for Program currently is displayed.
The fields on this page are for the path and file name of the pro-
gram, any start-up parameters you might want to add, and the
working directory. You can click on the Help button for an explana-
tion of each of these fields. You might have to fill in or change the
information displayed if this program does not start correctly.

Click on the arrows at the bottom right of the page to go to the next
page or go back a page. You also can click on a tab to go to one of
the following sections:

e Session, which shows what kind of session the program
runs in (OS/2, DOS, or WIN-OS/2 for Microsoft Windows

programs)
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e Association, which shows the file types associated with this
program object

e Window, which shows how minimized windows behave in
this program and what happens when you select this program
object when the program is already open (displays the existing
window or opens another one)

¢ General, which shows the icon title and the icon, and tells
whether a template is available for creating duplicate objects

You can change any of the settings, and the changes are made auto-
matically. You do not have to take any action to save the changes
you make. Click on the Undo button to reverse the changes you just
made or click on the Default button to return to the system’s origi-
nal settings.

Starting and Ending Programs

To start a program on the desktop, you can use the mouse; open an
associated data file; or use the command-line interface. To close a
program object, once again you have a choice: double-click on an
icon or use a menu.

Double-Clicking To Start a Program

When you start a program in the Workplace Shell, you are really
opening a program object. The easiest and quickest way to open
an object is to move your mouse pointer to it and double-click the
left button. The object opens, and its contents are displayed in a
window.
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The first time you start OS/2 2.0, you might not have any applica-
tion programs installed except the ones that come with OS/2. You
might have, for instance, the games or productivity tools you se-
lected to install. You can practice starting those by simply following
these steps:

1. Open the OS/2 System folder by double-clicking on it.

2. Open either the Games or Productivity folder in the OS/2
System window.

3. Double-click on one of the program objects in the window.

Using the Pop-up Menu To Open a Program Object

You also can open a program object by selecting Open on the pop-
up menu of the object. To display the pop-up menu of an object that
has not been opened, right-click on the object.

With the Productivity folder object open, display the menu of a
program object, such as To-Do List. The first choice on the menu is
Open. To start the program To-Do List, left-click on Open.

Opening a Data Object Associated with a Program

Another way to open a program is to open a data object associated
with the program. For instance, you can associate a letter with a
word processing program. Then you can simply double-click on the
letter (data object) to open the letter and simultaneously start the
word processing program.

You can associate a single data object with a program, or you can
associate all data objects of that type with a program. For example,
you can associate one spreadsheet with one spreadsheet program
and a second spreadsheet with a second spreadsheet program. You
also can associate all spreadsheets that have the extension WK1 at
the end of their names with the same spreadsheet program.
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To associate a data-file object with a program by file name:

1. Display the pop-up menu for the program by left-clicking on
the icon.

2. Hold down the left mouse button, move the mouse across the
Open choice to Settings, and release the button. The Settings
notebook displays.

3. Click on the Association tab.

4. Type the file name of the data-file object you want to associate
with this program.

You also can associate all data-file objects with a certain file name
using this same method. For example, to associate all data-file
objects with names that end in DOC with the same word processing
program, type *.DOC in the file name field.

To associate data-file objects with a program by type:

1. Display the pop-up menu for the program by left-clicking on
the icon. ,

2. Holding down the left button, move the mouse across the
Open choice to Settings, and release the button. The Settings
notebook displays.

3. Click on the Association tab.
4. Select one or more file types from those displayed.
5. Click on Add.

Starting a Program from a Command Line

If you know the command for starting a program, you can start it
from a command line, as follows:

1. Open the OS/2 System folder.
2. Open the Command Prompts folder.

3. Open a DOS or OS/2 window or full-screen session.
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4. At the command prompt, enter the start-up command for the
application program.

Starting a Program from a Drive Folder

Yet another way to start a program is to open the drive object
where the program object is and start it from there. If, for instance,
you want to start a Windows program that is on drive C, do the
following:

1. Open the OS/2 System folder.

2. Open the Drives object.

3. Open the Drive C object. (Default view is Tree view.)
4

. Open the Windows object if you have Windows 'applications
installed.

5. Display the pop-up menu of the program you want to start.
6. Select Open Program.

You might want to move programs that you use frequently onto the
desktop so that they are easily accessible.

Closing a Program Ohject

The easiest way to close a program object, or any other object, is to
double-click on the title bar icon in the upper left corner of the
object’s window.

You also can use a menu: with the title bar icon menu displayed,
click on Close.

Moving from Program to Program

As you work with the Workplace Shell, you might have several
windows open at the same time. You might keep the Master Help
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Index open so that you can refer to it from time to time. You might,
for instance, want to integrate information from two other windows
into a third window. It is a simple matter to move among open
windows using either the mouse or the keyboard.

Selecting a Window Using the Mouse

If a portion of a window is visible, click on it to bring that window
to the foreground. It then becomes the active window. You can tell
which is the active window because its title bar and border are
highlighted.

Selecting a Window Using the Keyhoard

You can switch from window to window using the keyboard by
pressing Alt-Tab. To switch to the next window or full-screen
session, press Alt-Esc. To switch between a window and a Help
window, press Alt-F6. (For other key assignments, see Chapter 2.)

Activating and Using the Window List

The Window List displays the titles of all open windows. You can
use it to find which windows are open, to switch to another win-
dow, and do other actions with the open windows. To display the
Window List, press both mouse buttons once over an empty space
on the desktop, or, from the keyboard, press Ctrl-Esc.

An especially useful action of the Window List is to close several or
all windows to tidy up your desktop. You can use the technique
called swiping for this. To close all windows, make sure you are in
the Window List and follow these steps:

1. Press and hold down the left mouse button and drag the
mouse pointer down the list to highlight all window titles
shown in the Window List.
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2. Right-click on one of the titles to display the object’s pop-up
menu.

3. Click on Close.

' To close selected windows, hold down Ctrl and click on
NOTE || only the window titles you want to close. »

You may notice that desktop is always displayed on the Window
List. Because you must have the desktop open to use the Workplace
Shell, you cannot close it. Even though you select desktop when
getting ready to close all windows, you cannot close it accidentally.
If you right-click on the desktop title in the Window List to display
the desktop pop-up menu, the only choices available here are Show
and Help. If, however, you display the desktop pop-up menu on the
desktop itself, more choices are available, including the important
choice Shut down.

As you become accustomed to working with the Window List, you
will probably find that some of its functions are quite useful to you.
You can quickly show or hide several open windows, as described
later in this chapter. In addition, you can rearrange open windows
by using the tile and cascade functions.

Sizing Windows

The Workplace Shell provides several ways to size windows on the
computer screen so that you can work comfortably and efficiently.
You may want to size individual windows or all windows so that
you can work with their contents. The following sections describe
several methods of sizing windows.

Drag Window Borders

To move one side of a window to make the window larger or
smaller, follow these steps:
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1. Place the mouse pointer on a window border so that the
pointer changes into a double-headed arrow.

2. Press either the right or left mouse button and drag out or in
the border.

3. Release the mouse button when the window is the size that
you want.

To move two sides of a window to make it larger or smaller, follow
these steps:

1. Place the mouse pointer on a window corner so that the pointer
changes into a double-headed arrow.

2. Right-click and drag out or in the border corner.

3. Release the mouse button when the window is the size that
you want.

Using the Maximize and Hide Buttons

You can make a window as big as possible (maximize it) or as small
as possible (minimize it) using the size buttons on the right side of
the window title bar. To enlarge the window so that it fills the entire
screen, click the larger square on the far right. You also can maxi-
mize a window by double-clicking on the title bar.

When you maximize a window, the maximize button changes to a
restore button. To restore a window to its previous size, click the
restore button in the upper right corner of the window. You also can
double-click on the maximized window’s title bar to restore the
window.

To hide a window so that it does not clutter up your desktop, click
on the hide button, the smaller square with broken lines just to the
left of the maximize button. The default action is to hide the win-
dow so that you cannot see it on the desktop. The minimized win-
dow is placed in the Minimized Window Viewer. To show (unhide)
the window, press both mouse buttons simultaneously (called
chording) to display the Window List, and then click on the name

of the window.
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You also can use the Window List to hide a window by following
these steps: -

1. Display the Window List by clicking both mouse buttons
simultaneously on an empty space.

2. Move the mouse pointer over the title of the window you want
to hide.

3. Right-click.
4. Choose Minimize from the menu that appears.

Instead of hiding windows one-by-one by clicking on the Minimize
- button, you can use the Window List to hide all open windows in
one operation. To hide all open windows, follow these steps:

1. Display the Window List.

Click on the title bar icon to display the menu.
Select the arrow to the right of Select.

Click on Select all.

Move the mouse pointer over the title of one window.

SANNRS LI S

Right-click to display the pop-up menu.
7. Choose Minimize.

If you want to hide several windows that are listed one after the
other in the Window List, you can use the swiping technique to
select them.

Follow these steps:
1. Display the Window List.
2. Press and hold down the left mouse button.

3. Move the pointer over the window titles. All the titles swiped
should be highlighted.

4. Release the left mouse button.

5. Move the mouse pointer to one of the highlighted titles.
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6. Right-click to display a pop-up menu.
7. Left-click on Minimize. All the selected windows disappear.

To hide several windows not listed one after the other, follow these
steps:

1. Display the Window List.

Point to the first window you want to hide.
Press and hold down Ctrl and then left-click.
Repeat for each window.

Point to the title of one of the selected windows.

o G e @ N

Right-click to display the pop-up menu.
7. Choose Minimize.

To show the hidden windows, use the same procedure but click on
Show instead of Minimize.

Customizing Window Actions

You can use the window settings to specify whether windows are
minimized or hidden. You also can specify where to place the
minimized windows.

Minimizing Windows

You can specify whether minimized windows are placed in the
Minimized Window Viewer or on the desktop. When you double-
click on the Minimized Window Viewer, it opens to display icons
for all windows that you opened and then minimized. Another
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