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Summary of Changes

This manual contains the following changes:

Part 1. CUA Guilde: minor editorial changes were made.

Part 2. CUA Reference: the following additions and changes were

made.

e Chapter 8, “Common User Access Interface Components”:

Action Window

Help Menu

Keyboard

Notebook (Control)
Pointer

View Menu
Windows Menu
Workplace

The first guideline was moved to the When to
Use section.

The fifth guideline was changed from
recommended to fundamental.

The funictions and descriptions of the Shift+F8
and F8 keys were modified.

The graphic was modified.

The first When to Use was changed from
fundamental to recommended.

The graphic was modified.
A fundamental guideline was added.
The second guideline recommended.

* Value set control was added to Appendix C, “Comparison of 1989
and 1991 Rules and Recommendations” on page 529.

* Information was moved and headings were chariged in several of the
bidirectional language usage sections of Appendix D, “Common User
Access and National Language Support” on page 541.

© Copyright IBM Corp. 1989, 1992
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Notices

The following paragraph does not apply to the United Kingdom or any
country where such provisions are inconsistent with local law:
INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES
THE PUBLICATION "AS IS" WITHOUT IMPLIED WARRANTY OF ANY
KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow
disclaimers of express or implied warranties in certain transactions,
therefore, this statement may not apply to you.

This publication could include technical inaccuracies or typographical
errors. Changes are periodically made to the information herein; these
changes will be incorporated in new editions of the publication. 1BM may
make improvements and/or changes in the product(s) and/or the
program(s) described in the publication at any time.

It is possible that this publication may contain reference to, or information
about, IBM products (machines and programs), programming, or services
that are not announced in your country. Such reference or information
must not be construed to mean that IBM intends to announce such IBM
products, programming, or services in your country.

Requests for technical information about IBM products should be made
to your IBM Authorized Dealer or your IBM Marketing Representative.

IBM and others may have patents or pending patent applications or other
intellectual property rights covering subject matter described herein. This
document neither grants nor implies any license or immunity under any
IBM or third party patents, patent applications or other intellectual
property rights other than the Copyright License described herein.

IBM assumes no responsibility for any infringement of third-party rights
that may result from the use of the Specifications disclosed in this
publication or from the manufacture, use, lease, or sale of the programs
created using or containing the Specifications.

With respect to any IBM patents, you can send license inquiries, in

writing, to the IBM Director of Commercial Relations, IBM Corporation,
Purchase, NY 10577.
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COPYRIGHT LICENSE: Program developers may use and copy these
Common User Access Specifications in any form without payment to
IBM, for the purpose of developing their own original programs
conforming to these Specifications and for the purpose of using,
reproducing, marketing or distributing such programs. Program
developers, in consideration for the Copyright License, agree not to
assert any copyright claim agairst IBM or any third party with respect to
the Common User Access Specifications, and any additions or
modifications thereto.

Each copy of any portion of these Specificatioris or any derivative work,
which is distnbuted to others, must include a copyright riotice as follows:
"(C) Copyright (your company name), (year). All Rights Reserved."

For online versions of this book, we authorize you to:

* Copy, modify, and print the documentation contained on the media,
for use within your enterprise, provided you reproduce the copyright
notice, all warning statements, and other required statements on
each copy or partial copy.

« Transfer the original unaltered copy of the documentation when you
transfer the related IBM product (which may be either machines you
own, or programs, if the program’s license terms permit a transfer).
You must, at the same time, destroy all other copies of the
documentation.

You are responsible for payment of any taxes, including personal
property taxes, resulting from this authorization.

THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

Some jurisdictions do not allow the exclusion of implied warranties, so
the above exclusion may not apply to you.

Your failure to comply with the terms above terminates this authorization.
Upon termination, you must destroy your machine readable
docuvmentation.
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Trademarks

The following terms, denoted by an asterisk (*) on their first occurrences
in this publication, are trademarks of the IBM Corporation in the United
States or other countries:

Common User Access
CUA

IBM

Operating System/2
0S/2
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Foreword

The IBM Common User Access* guidelines are intended to help product designers and
developers create an interface that the user will find easy to learn and use. They are
based on sound principles of interface design and on object-oriented relationships.
Moreover, the guidelines reflect recent advances in personal computirig technology and
the growing demarid by users that computers match their way of thinking.

The object-oriented workplace shell of IBM’s new OS/2* 2.0 operating system is based
on these guidelines. OS/2 2.0 users can interact intuitively and easily with objects
because each object clearly represerits a real workplace task. Thus a user can transfer
knowledge about an object from the real world to the computer environment. The user
can also transfer knowledge from one product to another, as well as predict how
something new will work, thanks to consistent interface design.

As a result, end users of CUA products should experience higher productivity and
satisfaction, while producing fewer errors.

This official guide, which combines two books originally published in the fall of 1991, is
divided into two sectioris. The first—the “CUA Design Guide"—describes principles,
components and techniques of user interface design and describes the process of
designing a product with a CUA interface. The “CUA Reference” section identifies the
CUA interface features, or componerits, and provides guidelines for using them.

We in IBM are especially proud of the Object-Oriented Interface Design. It is the work
of a team of talented people at IBM. Their effort was recognized recently when they
received the Thomas J. Watson, Jr., Design Excellence Award. As the award noted,
“The CUA Design is revolutioniary, in that it places a user’s data first and foremost.”

| hope these guidelines contribute to your excellerice by helping you make the users of
your applications more productive in their persorial computing.

Earl F. Wheeler

IBM Senior Vice President
and General Manager

Programming Systems

Somers, NY

Xix



Digitized by GOOS[Q



About This Book

This book describes the guidelines that define the Common User
Access* (CUA*) user interface. The Common User Access (CUA) user
interface is an object-oriented graphical user interface that provides a
consistent look and feel for products that adopt the CUA interface as
their standard.

How This Book is Organized
This book has two parts plus appendixes and a glossary.

+ Part 1, “CUA Design Guide” on page 1 describes principles,
components, and techniques of user interface design in general, as
applied to a variety of software products for a variety of operating
environments. Although it describes the process of designing a
product with a CUA interface in particular, Part 1, “CUA Design
Guide" is not a “cookbook” for producing a product with a CUA
interface; instead, it is more like a textbook, intended to expose
designers to the cornicepts that they should consider when designing
any kind of user interface.

+ Part 2, “CUA Reference” on page 165 identifies the CUA interface
components and lists all of the fundamental and recommended
guidelines for designing and developing a product with a CUA
interface for a programmable workstation. It provides an
alphabetically arranged list of the interface components that are
defined in the CUA interface. The graphical representations shown
are examples only and are not intended to define how a component
should appear in the interface for a particular product.

Note that neither Part 1 nor Part 2 tells a designer how to create a
specific product or part of a product. That is, the CUA guidelines do
not tell a designer how to design an accounting product or a balance
sheet, for example.

» The Appendixes contain the following information:

— Design considerations for multimedia and touch input

— Design considerations for the use of color

— CUA interface National Language Support

— Help for documenting the CUA interface in product publications
and online information.

© Copyright IBM Corp. 1989, 1992
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Who Should Read This Book

« Part 1, “CUA Design Guide” is primarily interided for software

designers and user-interface designers, although programmers will
want to read it to gain a general knowledge of the Common User
Access user interface and the design process. You should be
familiar with icons, windows, menus, and other components of
graphical user interfaces, as well as with interaction techniques
involving a pointing device, such as a mouse.

Part 2, “CUA Reference” is primarily interided for application
programmers planning to incorporate CUA interface design into new
or existing applications. Use this book together with
interface-building tools to produce applications that follow the CUA
guidelines. You should have a thorough understanding of one or
more programming languages, concepts, and techniques.

Conventlons Used In This Book

xxil

The following conventions are used in this book.
» |f a term is defined in the glossary (see “Glossary” on page 655), the

term appears in italic type the first time or the most prominent time it
is mentioned in the text.

If a term represents a term that is found in a user interface—for
example, in a window, in a menu, as a label for an icon, and so
on—the term appears in bold type each time it is mentioned in the
text.

Object-Oriented Interface Design



Reiated Pubiications

The following manuals can be ordered through your IBM representative
“or your local IBM branch office.

Systems Application Architecture Common User Access Basic
Interface Design Guide (SC26-4583)

Published in December 1989 by the IBM Corporation, this book
addresses the design of software products for ronprogrammable
terminals.

Systems Application Architecture Common User Access Basic
Interface Design Guide 1991 Addenda (GG22-9508)

Published in September 1992 by the IBM Corporation, this book
supplements SC26-4583.

Systems Application Architecture Common User Access Guide to
User Interface Design, (SC34-4289) and the Systems Application
Architecture Common User Access Advanced Interface Design
Reference (SC34-4290)

Published by the IBM Corporation in October 1991, these books
were combined into this book in an effort to make the current CUA
information available in a more accessible form for a broader
audiernice.

The CUA Vision: Bringing the Future into Focus (G242-0215)

Published by the IBM Corporation in October 1991, this package
contains a DOS-compatible demonstration program and brochure of
a CUA interface.

The CUA Vision: Bringing the Future into Focus (GV26-1003)

Published by the IBM Corporation in October 1991, this VHS
videotape (GV26-1004 is in PAL format and GV26-1005 is in SECAM
format) illustrates IBM's vision of how its customers will use
computers in the future.

CUA Guide to Muitimedia User Interface Design (S41G-2922)

Published by the IBM Corporation in June 1992, this book addresses
the design of multimedia products for the programmable workstation
environment.

About(This)Book~ XXiii



Piease Teii Us What You Think!

We hope you find this book useful and informative. If you like what we
have done, please let us know; if not, please tell us why. We will use
your comments to make the book better.

Please use orie of the methods listed below to send your comments to
IBM. Whichever method you choose, make sure you send your name,
address, and telephone number if you would like a reply.

When you send comments to IBM, you grant IBM a nonexclusive right to
use or distribute your comments in any way it believes appropriate
without incurring arny obligation to you.

To send comments by mail or FAX, use the form titled “What Do You
Think?" at the back of this book.

If you are mailing from a country other than the United States, you can
give the form to the local IBM branch office or IBM representative for
postage-paid handling.

To FAX the form, use this number: (919) 469-7718.

To send comments electronically, use one of the following network IDs:

* |IBM Mail Exchange: usib4hf5 at ibmmail
+ |BM Bitnet: cua_rdrc at vnet
* Internet: cua_reader_comments@vnet.ibm.com

Thank you! Your comments help us make our information more useful
for you.
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Chapter 1. User Interfaces and Object Orientation

A user interface is the set of techniques and mechanisms that a person
uses to interact with an object. Any kind of object has a user interface,
and an object's interface is developed according to a user's needs and
reasons for using the object. A user interface can be a set of buttons,
like those on a telephone or video recorder. In the case of a computer,
a user interface can include a keyboard, a pointing device, and the items
that appear on a display screen. The user interface is the means by
which a user communicates with a computer and vice versa. Many
types of user interfaces are available for computers, including:

« Command-line user interfaces, in which a user remembers
commands and types them

* Menu-driven user interfaces, in which a user is provided with a
hierarchically organized set of choices

« Graphical user interfaces, in which a user points to and interacts with
visible elements of the interface by using a pointing device.

What Is the Common User Access User interface?

The Common User Access user interface is a graphical user interface
that incorporates elements of object orientation, an orientation in which a
user's focus is on objects and in which the concept of applications is
hidden. Objects and object orientation are discussed in more detail in
“Object Orientation in the CUA User Interface” on page 4. The CUA
user interface is based on principles of user-interface design, on
object-oriented relationships, and on field experience and user testing.

The CUA guidelines provide information about how the model on which a
product is based should be conveyed to a user. The CUA guidelines
also include specific details about designing and developing computer
software and user interfaces. Products that adhere to the CUA
guidelines and undergo usability testing should be comparatively easy to
learn and use. As a result, users of products with a CUA user interface
should find the products satisfying to use, efficient, and appropriate for
the tasks that the users want to accomplish.
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Who Wiii Use the CUA User interface?

Although this book is interided for product designers, the CUA user
interface itself is intended for a group of end users kriown as “knowledge
workers.” This group includes the many people around the world who
make their living by working with information, which provides the basis
for the decisions they make. These people might work in offices or in
airplanes or anywhere they can have access to a computer.

However, the CUA user interface is not necessarily appropriate for every
possible user of computers. For example, the CUA user interface might
not be the most efficient interface for someone who performs a single,
highly specialized task, such as the tasks in manufacturing process
control or in retail sales. The CUA interface is most appropriate for
users who perform a variety of information-related tasks.

Object Orientation in the CUA User interface

Objects

Graphical user interfaces, including the CUA interface, are becoming
more object-oriented. Object-oriented user interfaces allow for the
development of a cohesive working environment in which each element,
called an object, can interact with every other element. The objects that
users require to perform their tasks and the objects used by the
operating environment can work cooperatively in one seamless interface.
That is, the boundaries that distinguish applications from operating
systems are no longer apparent to users.

The most readily apparent feature of an object-oriented user interface is
the pervasive focus on objects, as well as the principles applied to those
objects, such as object classes, object hierarchies, and inheritance.
These are discussed in the following sections.

in the real world, an object is an item that a person requires to perform
work. For example, an accountant's objects might include a ledger and a
calculator. An architect's objects might include blueprints, a T square,
and a sharp pencil. In the CUA environment, an object is any visual
component of a user interface that a user can work with as a unit,
independent of other items, to perform a task. A spreadsheet, one cell in
a spreadsheet, a bar chart, one bar in a bar chant, a repont, a paragraph
in a report, a database, one record in a database, and a printer are all
objects. Each object can be represented by one or more graphic
images, called icons, that a user can interact with, much as a user can
interact with objects in the real world.
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However, an object need not always be represented by an icon, and not
all interaction is accomplished by way of icons. A user can interact with
an object by opening a window that displays more information about the
object and contairs a variety of mechanisms for interacting with the
object. A user can also manipulate an object within a window. Icons,
windows, and interaction with objects are discussed in more detail in
“lcons” on page 38, “Windows” on page 43, and “Interaction with
Objects” on page 54.

Object Classes
The CUA environment includes three types, or classes, of objects:

» Container objects
» Data objects
» Device objects.

Each class of objects has a primary purpose that distinguishes it from
the other classes, and all three types of objects can contain other
objects.

Container Objects

A container object holds other objects. Its primary purpose is to provide
a way for a user to group related objects for easy access and retrieval.
An operating system typically provides a general-purpose container—for
example, a folder—that can hold any type of object, including other
contairers.

Products often provide product-specific cortainers that have special
features to serve the needs of the product's users. For example, a
graphics product might provide a portfolio container in which a user could
store and sort artwork according to subject matter or technique.
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In the hierarchy shown in Figure 4 on page 8, a bar chart inherits all of
the characteristics of a chart object, but none of the characteristics
unique to a memo. However, a bar chart object and a memo object will
have in common those characteristics that each inherited from a data
object.

Other types of hierarchies are possible. For example, objects can be
arranged in a containment hierarchy that illustrates which objects can
contain which other objects. Figure 5 illustrates a possible containment
hierarchy.

Screen

Workplace
I

‘ *

Folder Other containers

Figure 5. An Object Hierarchy lllustrating Containment. Each object that
appears below another object in the hierarchy can be contained by the object or
objects above it.

The Distinctions between Object-Oriented User interfaces and
Object-Oriented Programming

Object-oriented user interfaces share some concepts with object-oriented
programming. However, the concepts are manifested differently. In an
object-oriented user interface, the objects that a user works with do not
necessarily correspond to the objects, or modules of code, that a
programmer used to create the product. Inheritance and hierarchy in an
object-oriented user interface are more subtle than in object-oriented
programming. They are based on similarity in appearance and behavior,
rather than on superclasses and subclasses of objects. Finally, an
object-oriented interface incorporates the concept of containment, which
has no parallel concept in object-oriented programming.
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An important point for a designer to remember is that while
object-oriented programming can facilitate the development of an
object-oriented user interface, it is not a prerequisite. An object-oriented
user interface can be developed with more traditional programming
languages and tools.

Benefits of an Object-Oriented User Interface

Users sometimes are intimidated by the technical aspects of an
operating system. An object-oriented user interface shields users by
allowing them to interact with objects rather than with a distinct operating
system and with separate applications that are often incompatible with
one another. A user can focus more closely on the task at hand without
having to be so conscious of the tools involved. Object orientation
reflects the way a person works in the real world. For example,
someone writing a memo can concentrate on the message without
paying much attention to the tools being used to accomplish the
task—pencil and paper in the real world, a memo object in an
object-oriented user interface. When working in an object-oriented
environment, users can be completely unaware that they are using an
editor application to do their writing.

Furthermore, a fully object-oriented user interface provides a seamless
environment in which a user's interaction with objects is the same across
tasks. For example, a user can copy, move, delete, and open all objects
the same way, no matter what the user's current task is or which objects
are involved. A user could copy a graphic and move it into a cell in a
spreadsheet, then place the spreadsheet into a document. Then the user
could send the entire resulting object to someone else by placing it into
an electronic mail out-basket. Each object is completely compatible with
every other object, and objects can be combined and separated freely.

Most commercially available graphical user interfaces do not provide fully
object-oriented user environments. They still rely on applications—that
is, separate programs—many of which are not compatible and thus pose
barriers to certain types of user interaction. The CUA user interface
encourages full object orientation in user interfaces.
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Chapter 2. Models of a User Interface

The term model is used in this book to refer to a descriptive
representation of a person's conceptual and operational understanding of
something. Some models are explicit and are consciously designed.
These models typically can be represented by a diagram or a textual
description. Other models, called mental models, are developed
unconsciously. People create a mental model by putting together sets of
perceived rules and patterns in a way that explains a situation. A typical
person cannot draw or describe his or her mental model. In many
situations, a person is not aware that the mental model exists.

A mental model does not necessarily reflect a situation and its
components accurately. Still, a mental model helps people predict what
will happen next in a given situation, and it serves as a framework for
analysis, understanding, and decision-making.

With respect to user interfaces, three models come into play:

* A user's conceptual model
¢ A programmer's model
* A designer's model.

A user's conceptual model is a mental model. A programmer's model
and a designer's model are explicit, consciously designed models. Each
model represents a different audience's perspective of a user interface.
Figure 6 on page 12 illustrates the three audiences and the factors that
influence their perspectives.
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A User's Conceptual Modei

A user’s conceptual model is a mental model consisting of the set of
relationships that a person perceives to exist among elements of any
situation. A person develops a conceptual model through experience
and then develops expectations based on the relationships in the model.

When confronted with a new situation, a person tries to interpret it by
comparing it, often unconsciously, to some existing model. For example,
if a computer user sees an object on a computer screen, and the object
resembles a familiar object, say a telephone, the user transfers concepts
from his or her existing model of telephones and makes guesses about
how the computer's telephone object might work. Although this might
seem to be a hit-or-miss approach to new situations, it is more efficient
than building a new model from scratch, and people are satisfied when a
new situation fits into their existing models.

However, if an existing model does not explain a new situation, and if
people are unable to develop a new model, they become uncertain; they
proceed hesitantly, and they can become frustrated, perhaps abandoning
the new situation entirely because it is too unfamiliar. A user's
conceptual model is somewhat resistant to change, but it can change
over time as a user collects new evidence that helps a user refine or
redefine the model.

To understand a user's conceptual model, a designer must understand a
user's experiences (such as educational background and job training, as
well as previous interaction with machines) and working environment
(such as the type of hardware and system software in use). Also, a
designer must understand what kinds of information a user needs and
what functions a computer system should offer to help a user perform a
task.

Unfortunately, a designer cannot simply ask all potential users of a
product to describe or draw pictures of their conceptual models; most
users are unaware that they have a conceptual model. Even users who
are aware that they have expectations about a situation typically cannot
provide the analytical insight that a designer needs. So a designer must
gather information through techniques such as:

* Analysis of a users' tasks

» Surveys and interviews of actual or potential users
* Visits to users' work sites

* Feedback from users

Usability testing.

Chapter 2.( Models of ‘a User Interface
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Because each user's conceptual model is influenced by different
experiences, no two users' conceptual models are exactly alike. Still,
these techniques can help a designer compile a fairly complete picture of
the conceptual models of a cross-section of users. A designer can then
use this information, along with good design judgment and the CUA
design principles and guidelines, to make decisions about how to design
a product's user interface.

A Programmer's Model

A programmer’'s model represents a product or a computer system from
the perspective of the person who writes the code that makes the
product or system work. A programmer's model is often very different
from both a user's model and a designer's model (described in the next
section) because it necessarily includes a more thorough understanding
of the computer hardware and supporting software that make a product
or system run.

A programmer typically could draw a picture of a programmer's model
because a programmer's model is more explicit than a user's conceptual
model and is consciously created. The programmer's model
concentrates primarily on the objects and relationships that the
programmer uses to implement a product. For example, a programmer's
model might include an object consisting of typed data fields in records
in an indexed file. In a user's conceptual model, the same object would
simply be an address book. In a designer's model, the concepts would
be represented as a group of logically related objects (people's names,
addresses, and telephone numbers) that make up an address book
object. A programmer requires a level of understanding different from
the level required by users. Therefore, although the elements of a
programmer's model are vital to the development of a product, a
designer should take care to mask the technical details, hiding them from
a user without impairing a product's function.
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A Designer's Model

A user-interface designer is like an architect. Just as an architect must
understand the perspective of the person who is going to live in a house,
as well as the perspective of the person who is going to build the house,
a user-interface designer must understand the perspectives of the end
user and the programmer.

A designer's model influences and is influenced by both the user's
conceptual model and the programmer’'s model. There is no direct
relationship between the user's conceptual modei and the programmer's
model. Figure 7 shows how the three models are related.

Designer's
Model

User's
Conceptual
Model

Programmer's
Model

Figure 7. The Relationship among the Models of User Interfaces. A designer's
model influences and is influenced by both the user’'s conceptual model and the
programmer’'s model. No direct relationship exists between the user's conceptual
model and the programmer's model.

The three primary elements of a designer's model are:

» Object relationships (the objects in the interface and their behaviors)
 Visual representations (the “look” of the interface)
« Interaction techniques and mechanisms (the “feel” of the interface).

Figure 8 on page 16 illustrates the parts of a designer's model and
shows the relationships among the parts.
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Object Relationships

Object relationships are the most important part of a designer's model,
and a designer should spend a considerable amount of effort defining
them. At this stage of product development, a designer determines what
objects a user requires, what the relationships are among the objects,
and what properties and behaviors the objects should have. For
example, if a designer is developing a model of a product for a car
dealership, the designer might determine that a user—in this case a car
salesperson—needs a car object and a customer object. The user might
also need a worksheet object, in which information from both the car
object and customer object can be combined. Finally, the user might
need one or more container objects to contain the other objects.

When a designer chooses the objects and their properties, behaviors,
and relationships carefully, and accurately matches them to the
relationships in a user's existing conceptual model, the visual
representations and interaction techniques follow naturally.

Objects: Relationships + Properties + Behaviors

l

O

T/

Figure 9. Object Relationships. A designer must decide what objects a user
requires, what the relationships are among the objects, and what properties and
behaviors the objects should possess.
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Visual Representations
A designer's model also addresses the appearance of objects so that a
product's objects are visually consistent with one another as well as with
other objects in the operating environment. The two aspects to each
visual representation in a user interface are the functional aspect and the
aesthetic aspect. In designing the functional aspect of a visual
representation, a designer is concerned with usability and with how well
the visual representation conveys the purpose of the object being
represented. In designing the aesthetic aspect of a visual
representation, a designer is concerned with whether the representation
is visually pleasing. A designer considers factors such as the shape,
size, and color of the visual representation.

Typically, a designer's model provides a framework for both aspects of
the visual representations. The framework includes ways to visually
indicate to a user what the purpose or state of an object is, as well as
ways to indicate similarity among objects. For a car dealership product,
a designer might decide that all cars with prospective buyers shouid be
identified by a similar symbol.

Visual specifications assist a designer in maintaining visual consistency,
and they provide a foundation on which the designer can build. They
also allow a designer leeway in determining which representations are
most appropriate for a particular product.

Functional aspects: Aesthetic aspects:
- Usability - Shape
- Purpose l l -Size
- Color

0 &
Y/ —N

Figure 10. Visual Representations. A designer must develop specifications for
the visual elements of an interface to ensure consistency. The specifications
should address the functional aspects of visual representations, such as usability
and purpose, as well as the aesthetic aspects, such as shape, size, and color.
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Interaction Techniques and Mechanisms
Finally, a designer's model addresses a user's techniques for interaction
with objects. A typical model includes more than one technique and
more than one mechanism for interaction so that users can choose the
technique and mechanism that best suits their tasks, their level of skill,
and their preferred style of interaction.

A designer's model specifies a pattern of interaction in which users
interact with similar objects in similar ways and in ways that seem natural
to users. Again, consistency should be a designer's goal when
developing this part of the designer's model. Toward that end, the CUA
interface provides substantial guidance for interaction techniques and
mechanisms. When developing a product with a CUA user interface, a
designer does not need to develop a complete model of interaction.
Instead, a designer's task is to choose from the CUA designer's model
(see Chapter 5, “The CUA Designer's Model—A Summary” on page 93)
those interaction techniques that are most appropriate for a particular
product.

In a car dealership product, for example, a designer might determine that
a salesperson should be able to place information into a worksheet
object in any of several ways. The salesperson could place a car object
on top of the worksheet object, thereby transferring information about the
car to the worksheet. Or the salesperson could type information directly
into the worksheet object. Finally, the salesperson could select portions
of information from the car object and copy it to the worksheet object.

o
| TN

Consistency and flexibility

L
" A

N,

Input mechanisms

Figure 11. Interaction Techniques and Mechanisms. A designer must specify
which techniques yield which results and must ensure that similar interactions
yield similar results.
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Accommodating the Differences between a User's Conceptuai Modei and
a Designer's Model

Ideally, a designer's model is equivalent to a user's conceptual model,
and a product works the way each user expects it to work. However,
various factors can lead to a disparity between a user's conceptual
model and a designer's model. For example:

* Not all users have the same conceptual models.

« Implementation constraints can restrict the function of a product to
something less than a user expects.

* A computer product can provide useful features that do not have
corresponding components in the real world or in a user's area of
expertise, and therefore do not already exist in a user's conceptual
model.

When a designer's model does not exactly match a user's conceptual
model, the user often feels as if he or she is viewing a product through a
haze, not quite seeing or understanding the product. Some components
of the product look and behave as the user expects, while others seem
somewhat different or even foreign. To dispel the haze, a designer
should expose a user to the features of a product in a way that helps
shape the user's conceptual model to incorporate the actual designer's
model. Then the two become equivalent.

Consistency and the use of metaphors are helpful techniques for shaping
a user's conceptual model. When a new feature is consistent with a
product's other features, a user can predict at least some of the results
of using the new feature and can accept the new feature more readily.
Likewise, when a new feature is developed around a metaphor for
something that exists in a user's conceptual model, a user can make
guesses about the new feature by drawing analogies from the familiar
concept. The user can then extend the existing conceptual model to
incorporate the new feature. Electronic mail provides an example.

Although most people understand how to mail a letter by using a postal
or courier service, few immediately understand how to send information
by pressing a key on a keyboard or by placing a computer object on top
of another computer object (for example, placing a document object on
top of an out-basket object). By designing this type of information
transfer around a mail metaphor, a designer encourages a user to draw
on an existing conceptual model that describes and explains methods for
getting information from one place to another.
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Accommodating the Programmer's Model in the Designer's Model

Ideally, a designer should create a model appropriate for users, and a
programmer should write programming code that supports the designer's
entire model. However, a designer must sometimes make concessions
to the restrictions of a programming environment. For example, in a
product that offers an electronic mail feature, a designer might specify
that a user should receive some kind of immediate notification when mail
reaches its intended recipient. But if the network that the mail travels on
is subject to unpredictable delays, the designer might have to settle for a
notification that arrives as soon as the network allows, rather than an
immediate notification. The designer might also have to add a feature
that lets a user know where a piece of mail is while in route.

When accommodating a programmer's model in a designer's model, a
designer should be certain to shield users from complex details of a
product's implementation. As shown in Figure 7 on page 15, there
should be no direct relationship between a programmer's model and a
user's conceptual model. Any aspect of a programmer's model that must
be exposed to a user must first be filtered through the designer's model.
For example, a typical user expects that the information displayed in a
window is up to date. The user's expectation should be reflected in the
designer's model. However, a programmer cannot always ensure that
displayed information is up to date; perhaps a network delay interferes.
To bridge the gap between a user's expectations and what a
programmer can deliver, a designer's model can include a way for a user
to manually refresh the display of information.

Just as an architect must know the strengths and weaknesses of building
materials and the skills of the builders contracted to construct a house, a
designer must be aware of the capabilities and limitations of the
programming environment, and the skills of the programmers who will
implement the design.
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Chapter 3. Goals and Design Principles of the CUA User
Interface

The primary goal of the CUA user interface is to help a user to transfer
knowledge across products. If a user learns to use one product that has
a CUA interface, the user can quickly learn to use any other product that
has a CUA interface. Additional goals of the CUA user interface are to:

* Increase a user's productivity
* Increase a user's satisfaction with a product
* Reduce a user's error rate.

The CUA user interface achieves these goals by adhering to the design
principles discussed in this chapter. The design principles are based on
principles of human behavior, field experience, and results of usability
testing.

Occasionally a designer must choose between two design principles if
both pertain to a particular aspect of the user interface. Sometimes
factors outside a designer's control can lead a designer to favor one
principle at the expense of another. For example, cost, performance,
and usability concerns sometimes conflict. A designer must balance
them according to their effect on a user and a user's tasks. Above all, a
designer must keep a user in mind when creating a user interface.

The design principles are grouped according to these categories:

* Placing a user in control of the user interface
* Reducing a user's memory load
* Making the user interface consistent.

If a designer conscientiously combines these design principles with

knowledge of a product's intended users and with usability testing, the
resulting product should be easy to learn and easy to use.

© Copyright IBM Corp. 1989, 1992 23



Deslgn Principles That Place a User in Controi

A user should always be able to communicate with a computer and
should never feel that the computer is in control. Whenever possible, a
designer should avoid program-driven sequences that prompt a user
through fixed steps and directive messages. Program-driven interaction
is like riding a train: a user must go where the program goes, according
to its schedule. A designer should aim for user-driven interaction, which
is like driving a car: a user goes where the user wants, according to the
user's schedule. A product should allow a user alternative courses of
action and should not limit a user's capabilities by imposing a designer's
or programmer's preconceived notions of the “correct” sequence for
accomplishing a task.

In general, a designer should approach product design with a “no user
errors” philosophy. That is, a product should never make users feel that
they are in the wrong—rather, users should feel that any shortcomings
are in the product, not in themselves.

Using Modes Judiciously
A mode is a state of a product in which only certain actions are available
to a user. That is, modes restrict a user's options. However, modes can
be useful in some situations. For example, they can extend the
capabilities of input devices by allowing several actions to be
accomplished with the same technique, key, button, and so forth. Modes
can also help an expert user perform a series of actions very quickly.

A mode limits a product's response to a user's actions. For example, if a
user were typing a report using a product that has a typing mode and a
line-drawing mode, the user would have to leave the typing mode to
draw lines around a paragraph. Because typing would be an action
unavailable in the line-drawing mode, the user would have to switch
modes again to continue typing the report.

Modes can be useful in directing a user's interaction with a product.
However, designers have historically overused modes without regard for
how modes affect users. Users can feel powerless when a mode
restricts their actions.
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If a designer finds it necessary to use a mode for a particular part of a
product, the designer should keep the scope of the mode narrow and
should allow a user to continue to interact with other parts of the product
while the mode is in effect. For example, if a product requires more
information from a user and displays a message window to elicit the
information, the user should still be able to scroll the underlying window
and interact with other parts of the window not affected by the lack of
information. The user should also be able to interact with other objects.

In general, a designer should use modes with caution and should make
them obvious and easy to get out of.

Dispiaying Descriptive and Helpfui Messages
Chances are that at some point a user will interact with a product in a
way that the product's designer did not anticipate. When that happens,
the product should indicate to the user that it cannot interpret the user's
action. Typically a product would display some kind of message,
although in some situations an audible cue or a graphical cue would
suffice.

Because a situation in which a message is displayed is often a situation
in which a user needs the most support, messages should be clear and
concise and should provide mechanisms for user interaction. A message
should describe the situation objectively, without placing blame, and
should help a user correct the situation. For example, if a user inserts a
diskette that has not been formatted, and the user tries to save an object
to that diskette, the product should display a message that tells the user
that the diskette has not been formatted. The message should include
mechanisms that allow the user to format the diskette and save the
object without having to leave the message window. The message
should also include mechanisms that allow the user to take other
courses of action. Figure 14 on page 27 shows an example of an
appropriate message.
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The results of a user's actions should also be reversible. By providing
reversible actions, a designer allows a user to learn by exploring, to try
an action to see the result, and to undo the action if the result is not
what was expected or desired. For example, if a user types a word and
then decides a different word would be better, the user can press the
Backspace key to undo the original typing. Likewise, a user should be
able to redo any action that has been undone. A user feels more
comfortable with an interface in which an action does not cause
irreversible consequences.

If an action cannot be made reversible, a product should inform a user
and should give the user an opportunity to select some other action. A
product might display a message that tells what the outcome of a user's
action will be and that indicates alternative actions for the user to select
from. For example, if a user attempts to erase a diskette, the product
should display a message that tells the user that if the action continues,
the user will no longer be able to retrieve the information on the diskette.
The message should also indicate alternative actions that the user can
take, such as stopping the action or replacing the diskette in question
with another diskette.

A designer is responsible for determining which actions can be undone
and which cannot, but the designer should always keep users' needs in
mind and should err on the side of more reversible actions rather than
fewer reversible actions. A designer also determines how many actions
in a series of actions can be undone.

Accommodating Users with Different Levels of Skill
Much of user interface design is focused on novice or casual users.
However, many products offer features for more expert users as well.
When designing a user interface, a designer should provide a way for a
user to proceed at a comfortable pace, learning as much as necessary to
accomplish the task at hand. A designer should also provide a way for a
user to go beyond the basic level of knowledge required for frequently
used features. A product should encourage exploration so that, as a
user's expertise increases, the user is able to discover and use the
product's more advanced features.

For example, a product might initially display simplified menus containing
only those choices that a novice or casual user would use. However, the
product could also contain a mechanism that allows experienced or
expert users to display complete menus of all of the product's choices.
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A novice or casual user requires different kinds of support than those
required by a frequent or expert user. To accommodate a novice or
casual user, a designer should rely heavily on visual cues and should
avoid making a user type extensively or remember details. Another
technique is to provide abbreviated menus and simplified windows. To
accommodate a frequent or expert user, a designer can provide hidden
mechanisms, such as shortcut keys, and condensed sequences of steps.
A designer can also provide a way to remove some visual cues. For
example, an expert user should be able to turn off the display of certain
kinds of information that he or she does not require.

Users at any level of knowledge and experience can benefit from help
information that describes a product's objects, choices, and interaction
techniques, and offers a user assistance in completing a task. A novice
or casual user might require extensive help information about each
component of a product's interface, while a frequent or expert user might
require only a brief description.

In general, an interface should be flexible enough to accommodate a full
range of users, but a designer should make sure that the interface
serves the needs of the primary users.

Making the User Interface Transparent

A user interface provides tools that help a user accomplish a task;
therefore, an interface should focus a user's attention on the task or end
product. Just as a chef is only incidentally interested in the tools of the
cooking trade—pots, pans, and ovens—and prefers to concentrate on
the finished meal, a user is only incidentally interested in the tools
provided by a user interface—menus, pointers, keyboards, icons, and
windows. A user prefers to concentrate on conveying ideas, calculating
a return on investment, or replenishing an inventory, for example, and a
designer should make sure that the tools provided by a user interface do
not get in the user's way. A good user interface requires little conscious
thought on a user's part.

Chapter 3. Goals and Design Principles,of the CUA User Interface
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Aiiowing a User to Customize the User interface
Because they have varying backgrounds, interests, motivations, and
experiences, no two users are exactly alike. To accommodate individual
differences, a designer should create a flexible interface that each user
can customize according to personal preference. A user should be able
to customize the volume and duration of sounds, the intensity and hue of
colors, the arrangement of choices in menus, the sequence of steps in a
process, and any other aspect of the user interface. A designer should
never underestimate a user's creativity or desire for imprinting personal
style on a computer.

A designer should also recognize that different users have different
physical characteristics and work in diverse environments. One user
might want to increase the volume of audible cues on a system to
compensate for hearing loss or for a noisy work environment. Another
user might want to enlarge the visual representations of the interface’s
components to compensate for impaired vision or inadequate lighting.
Allowing a user to completely customize a user interface can lead to
higher productivity and higher user satisfaction. However, a designer
should provide defaults that are satisfactory to most users and that a
user can revert to.

Design Principles That Reduce a User's Memory Load

A user should never have to rely on memory for something a product
can “‘remember.” Because people are better at recognition than at recall,
a product should present alternatives and let a user choose from among
them. For example, a product could provide lists of items, such as
choices in a menu. A user can recognize choices in a menu without
having to recall commands or their syntax.
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A designer should clearly define the properties of each object and should
establish a hierarchy of object classes based on these properties. The
objects should be designed so that a user can easily recognize members
of a class and can understand what distinguishes one class of objects
from another. The distinctions among classes should be meaningful to a
user and should not be based on underlying programming distinctions or
requirements. For example, a product might contain a chart object and a
parts catalog object. When a user works with a chart object, the user
develops a body of knowledge about that object and comes to expect
that other chart objects share certain characteristics and behave
similarly. Likewise, a user develops a different set of expectations about
a parts catalog object because it behaves differently from a chart object.
From a user's perspective, these two objects have different
purposes—that is, they belong to different object classes—even though
they share some behaviors, such as opening and closing. A user does
not care, and does not need to know, that to a programmer or a designer
both objects are members of the data object class.

An object hierarchy should be concise. So should the visual
representations of the objects in the hierarchy. Typically, each object in
a class of objects is represented by the same type of icon. The
individual objects are distinguished by different icon labels, which
indicate the name of each object. If a user interface is cluttered with too
many types of objects or too many types of icons, a user can become
overwhelmed. To keep a user focused on the right objects, a designer
should keep the number of object classes to a minimum while still
allowing a user to accomplish a task without undue effort. If a product
seems to require a new object class, a designer should first consider
modifying an existing class. Likewise, a designer should consider
modifying existing icons to represent new object classes. However, a
designer should be sure that the visual distinctions among icons are
obvious enough for a user to discern them readily. Reuse of an existing
class allows a user to draw on previous knowledge of the class and
decreases learning time.

Making Objects Concrete and Recognizable
When a computer object resembles a real-world object in appearance or
behavior, or both, a user can transfer knowledge about the real-world
object to the computer environment. By including familiar objects in a
product, a designer can help users learn to use the product more quickly.
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Additionally, a user should be able to complete a step or a series of
related steps without having to alternate between input devices. For
example, a user should not have to use a pointing device to scroll text
while editing that text from the keyboard. The text should scroll
automatically when the cursor reaches the boundary of the area the user
is working in, and the keyboard should have its own scrolling
mechanisms, such as keys that move text up or down in the window,
either a line at a time or a screenful at a time.

Finally, a user should be able to predict the result of an action. Two
ways in which a designer can help a user predict a result are to provide
consistent responses to actions and to provide actions appropriate to a
user's tasks. A designer determines appropriate actions and responses
by using task analysis and by relying on metaphors when suitable
metaphors can be found. Also, by labeling actions with appropriate
terms, a designer helps a user develop expectations about the outcome
of those actions.

Maintaining Continuity within and among Products

A designer should not discount a user's experiences with other user
interfaces, such as those provided in prior versions of a product, or those
generally accepted as industry standards. Instead, a new product or a
new version of an existing product should build on a user's knowledge.
Therefore, a designer should be cautious in changing the behavior of an
object from one version of a product to the next. A designer must test a
new behavior to make sure that its benefits outweigh the drawbacks of
forcing a user to relearn the object's behavior. One way to
accommodate both new users and experienced users is to provide both
the old and the new behavior for an object and let the users choose
which to use.

Chapter 3. Goals and Design Principles)of the CUA User Interface
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Chapter 4. Key Components of the CUA User Interface

Workplace

This chapter describes many of the key components of the CUA user
interface. A designer can use these components when developing a
product for a CUA environment. While many of these components
appear in other kinds of user interfaces, the following descriptions refer
specifically to the CUA implementation of these components.

The workplace is the container that holds all objects in the CUA
interface. It fills the entire screen and serves as a background for a
user's work. Any object that appears directly on the background of the
workplace is represented by an icon.

’ Workplace
D =) lcons

VA — @

Figure 19. Workplace. The workplace is the container that holds all other
objects. It fills the entire screen.

Folders and Work Areas

A folder is a general-purpose container in which a user can organize
objects in whatever way the user sees fit. A work area is a more
specialized type of container in which a user can organize objects
according to the task or tasks the user wants to perform. Both types of
containers can be provided by an operating system, and a product can
provide product-specific containers based on these two types of
containers. The visual representations of these containers can be
tailored to fit the tasks for which a product will be used.
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Pointers and Cursors

The Pointer

Pointers and cursors are visual cues that indicate where a user's next
interaction with the user interface will take place. They provide a way for
a user to select and interact with things that appear on the workplace.

Typically only one pointer appears on the workplace at a time, and it is
associated with a user's pointing device, such as a mouse, trackball, or
joystick. When a user moves the pointing device, the pointer moves
correspondingly, and when a user presses a button on the pointing
device, the object that the pointer is on is affected.

The pointing device used most often in a CUA environment is a
two-button mouse. One of the two mouse buttons is called the selection
button (see “Selection” on page 71). The other mouse button is called
the manipulation button, and it is used for direct manipulation (see
“Interaction with Objects” on page 54). A user can choose either the left
or right mouse button for either function, selection or manipulation. If a
three-button mouse is used, the third button is called the menu button.

The CUA pointer is usually shaped like an arrow. However, the shape of
the pointer can change to indicate what kinds of actions are possible.
For example, the pointer is shaped like an |I-beam when it is over text
that can be edited or over an area into which text can be placed.
Products can provide product-specific pointers that serve the special
needs of their audiences. For example, a graphics product might provide
a special pointer to help a user draw lines accurately. However, before
providing a new pointer, a designer should first consider modifying an
existing pointer so that a user can transfer knowledge about the existing
pointer rather than having to learn about a new one.

Chapter 4. Key Components of the CUA User Interface
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Figure 27 shows a typical window and its components. The system
menu symbol, the window border, and the window sizing buttons allow a
user to change the size and position of a window. The menu bar and
scroll bars allow a user to work with the window's contents. The window
title indicates the name of the object seen in the window, and it also
indicates which kind of view (see “Views” on page 45) is displayed. The
information area displays brief messages to a user about the object or
choice that the cursor is on. Information about the normal completion of
a process can also appear in the information area. For example, if a
user copies several objects from one container to another, the
information area in a container's window could display a brief message to
tell the user when the copying has been completed.

A window and its content—that is, the information below the menu bar
and above the horizontal scroll bar—are not permanently tied together.

A user can completely change the content of a window without opening a
new window. For example, a user can change the view (see “Views” on
page 45) of the object displayed in the window. A user can also control
how much of a window's content is visible by changing the size of the
window or by splitting a window into separate portions called panes.
Each pane can display different parts of the same object and can be
scrolled independently.
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» A list of the pieces of the system, such as the display screen,
keyboard, pointing device, and printer

» A list of the features of the system, such as the processing speed
and memory capacity

» Step-by-step directions for setting up the system and for using each
piece of the system.

Each of these ways of looking at or describing the computer system is a
view of the system.

The CUA interface also provides different kinds of views for objects in
the CUA environment. The appearance of a window's contents and the
kinds of interaction possible in a window are determined, in part, by the
type of view presented in the window. The four basic types of views are:

* Composed view
+ Coritents view
» Settings view

¢ Help view.

An object can have more than one view. In fact, most objects have
several types of views.

To determine which types of views an object should have, a designer
needs to cornisider which kinds of data an object contains. Some kinds of
data have linear (or string-like) characteristics. For example, text can be
thought of as a linear sequerice of characters. An audio waveform is
also linear, and so is a musical score. Other kinds of data have tabular
(or array-like) characteristics. For example, a spreadsheet or text
arranged in columns and rows is tabular. Still other kinds of data have
neither linear nor tabular characteristics. Graphics and graphical
components of an interface can be placed in various relative positions
and still have meaning. They are said to have free-form characteristics.

A particular object can contain data that has one or more of these types
of characteristics, but each characteristic might be displayed best in a
different type of view. For each object, a designer should provide views
that allow a user to display and work easily with each type of data
contained in the object. When a user makes a change to the data
displayed in one view of an object, the change should be reflected
immediately in all other views of the same object (if the user has chosen
to have the other views refreshed automatically).
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Figure 29. Views Available for Representing Objects in the CUA User Interface.
The CUA interface provides four basic types of views plus two particular kinds of
contents views. A product can have a composed view or contents view tailored
for that product's users.

The four basic types of views are described in the following sections.
Desigriers should keep in mind that these four types of views represent
idealized views along a continuum of possible views. A desigrier can
create product-specific views that fall somewhere between these
categories. A designer should provide an appropriate name, based on
the users' conceptual model, for each view in a product.

Composed Views

A composed view presents the components of an object in relative order
and is appropriate when the relationships among the components
contribute to the overall meaning of the object. Data objects in particular
are likely to be displayed in a composed view. For example, a graph
object or chart object would typically be displayed in a composed view
because the arrangement of the components determiries the meaning of
the object as a whole. If the arrangement of the components charges,
the meaning of the object changes. Figure 30 orn page 48 shows an
example of a composed view.
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Interaction with Objects

Natural languages typically have many more nouns than verbs, and a
graphical user interface typically contains more objects than actions.

Just as the same verb can be applied to many nouns, the same action
can be applied to many objects. The object-action paradigm is a pattern
for interaction in which a user first selects an object, then selects an
action. When a user selects an object first, the system can then present
a list of actions that can be applied to that object; the user does not have
to remember which actions are available. The object-action paradigm is
really a continuum, with direct manipulation at one end and indirect
manipulation at the other.

Object-Action Continuum

Direct Indvect

Drag and drop Pop-up menus Menu bais

Figure 36. The Object-Action Continuum. At one end of the continuum is direct
manipulation, in which an object and an action are closely bound. At the other
end is indirect manipulation, in which a user selects an object, then selects an
action. Between the two extremes are other manipulation techniques, such as
drag and drop, pop-up menus, and menu bars.

Direct manipulation is interaction with an object by way of a pointing
device. This interaction technique closely resembles the way a user
interacts with objects in the real world. For example, using direct
manipulation a user can “pick up” an object and put it into a folder.
During direct manipulation, an object and an action are bound together
closely.

Indirect manipulation is interaction with an object through choices and
controls (see “Controls” on page 61). Indirect manipulation can be
accomplished with either a pointing device or a keyboard. During
indirect manipulation, an object and an action are separated. A user
selects an object first, then the interface immediately tailors and presents
a list of appropriate actions, which are displayed as choices that the user
can apply to that object. The product, rather than the user, stores the
information that tells a user which actions can be applied to the selected
object. Users who interact with a computer by using a keyboard
exclusively can use indirect manipulation to obtain results equivalent to
those available through the use of direct manipulation.
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The CUA guidelines specify default results for drag and drop actions.
The defaults are based on the types of objects (container, data, or
device) being manipulated and on the following principles:

* When possible, the result of dragging and dropping an object should
be the result that a user would expect, given the source object and
target object being manipulated.

» The result of direct manipulation should be comparatively
“safe”—that is, a user should not lose information unexpectedly.

« A user should be able to override a default result to obtain a different
result.

Po p>»-up Menus

A second technique for interacting with objects involves the use of
pop-up menus, which contain only those choices that pertain to an object
at the time the menu is displayed. The menus are called pop-up menus
because they appear to “pop up” next to an object when a user presses
the appropriate key or mouse button. A pop-up menu is available for
each object in an interface. Pop-up menus fall between drag and drop
and menu bars in the object-action continuum. Access to an object's
actions by way of a pop-up menu is more direct than access by way of
other types of menus (see “Menus:” on page 61) because a user does
not have to select a choice from a menu bar first. However, pop-up
menus are less direct than drag and drop.

The content of a pop-up menu is based on an object's context, which
includes the object's container, the object's contents, and the object's
state. Variations in an object's context lead to variations in an object's
pop-up menu.

When a user displays a pop-up menu for a group of objects, the menu
contains only those choices that can be applied to all objects in the

group.

Pop-up menus are particularly useful for objects that incorporate other
objects of different types, each requiring a different set of menu choices.
For example, in a page layout product that contains text objects,
scanned-image objects, and chart objects, a user could see a different
pop-up menu for each type of object.

Chapter 4. Key Components of the CUA UserInterface
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During implicit selection a user can gain access to an item's actions
without explicitly selecting the item. For example, a user can display an
object's pop-up menu by placing the pointer on the object and pressing
the appropriate mouse button. The object is not selected, but its actions
are available. Likewise, a user can move the cursor to an item and can
get help information (see “Help” on page 91) about the item without
explicitly selecting the item.

An implicitly selected item is not highlighted with a visible cue, and a
user can implicitly select only one item at a time.

When a user selects an object, the object is not altered in any way,
except that the object can become visibly highlighted to indicate that it is
selected. A user can select and deselect an object any number of times
without otherwise affecting the object. However, when a user selects an
action, the action immediately affects whatever object or objects the user
has selected. For example, if a user selects an action that updates an
object's information, the information is changed immediately.

Scope of Selection

A scope of selection is an area within which a user can select items. For
example, one scope of selection might consist of an individual control,
such as a list box, while another might consist of a field of controls.

Each window is also a separate scope of selection.

If a user selects something in a particular scope of selection, a
previously selected item in that same scope can be affected, while items
selected in other scopes of selection remain unaffected. For example, if
a user selects an item in a secondary window, a previously selected item
in that window can become deselected, while an item selected in a
related primary window remains selected.

One-Based Seiection and Zero-Based Selection

When a scope of selection requires that at least one item within the
scope always be selected, that scope is said to have one-based
selection. For example, if a list box contains the names of colors that
can be applied to an interface component, a designer can make the list
box a one-based scope of selection to ensure that a user selects a color.
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Figure 64. Types of Selection Used in Various Scopes of Selection
Type of Selection
Scops of Selection Selootlon __ Selection __ Selection
Window o o .
Menu °
List Box . o
Combination Box .
Drop-Down List o
Drop-Down Combination .
Box
Spin Button .
Push Button o
Field of Radio Buttons o
Value Set o
Individual Check Box o
Field of Check Boxes .
Selection Techniques

In a CUA environment a user can select items in two ways. A user can:

+ Select an individual item
* Select a beginning point and an endpoint, between which all items
are selected.

The selection techniques for selecting an individual item are:

* Point selection
* Random-point selection.

The selection technique for selecting items between two points is called
point-to-endpoint selection.

To determine which selection techniques are most useful to a user for a
particular task, a designer should consider the type of data being
selected and the form in which it is displayed.

Point Selection: During point selection, a user places the pointer or

cursor on an individual item and selects it. Point selection can be used
for single selection, multiple selection, or extended selection.

Chapter 4, Key Components of the CUA User Interface
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Figure 66. pecisions for Selection. A designer must first consider a user's objects and tasks to determine

how many objacts the user should be allowed to select at one time within a scope of selection. Next a

g:s‘g”ef "}usf consider the minimum number of items that must be selected. Then, by evaluating the type
ing presented, the form in which it is presented, and the types of tasks the user will be trying to

“complish, the designer can determine which selection techniques to provide.
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When an exception occurs, a product needs to tell a user at least three
things:

« How severe the situation is
¢ How soon the user must respond
+ What actions the user can take to correct the situation.

Because most users do not expect most exceptions, a designer should
take care to choose a notification method that will inform a user without
alarming the user. There are many methods for conveying this
information to a user. A designer should choose methods appropriate for
the users' tasks and work environment, and a designer should apply the
methods consistently throughout a product. In addition, the designer
should make sure that the notification methods complement the help
(see “Help” on page 91) provided by the product so that a user can
completely understand the exception and how to respond to it.

Typical methods for notifying a user about an exception include:

¢ Audible cues
* Visible cues
o Textual cues.

Each is discussed in the following sections.

Audibie Cues

An audible cue is a sound generated by a user's computer to draw a
user's attention. A beep is an example of a simple audible cue. If a
product will be used with computer hardware that has advanced audio
capabilities, a designer can be imaginative in specifying more elaborate
audible cues, such as speech synthesis, for example.

Visibie Cues

A visible cue is a change in the appearance of a product's components.
For example, if a user places an inappropriate type of information in an
entry field, the color of the entry field could change to alert the user that
the information falls outside the range of acceptable values for that entry
field.

Chapter 4. Key Components of the'CUA User Interface
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Help

* Change the color of the background of the entry field containing
the error.

» Display a message window that describes the error, explains
how to correct the error, and provides controls that allow the user
to correct the error from within the message window (for
example, the message window could contain an entry field into
which the user could type an appropriate value).

After the user supplies an appropriate value, the background color of
the entry field would change back to its usual color, and the
message window would close.

2. A printer runs out of paper, and the user has not opened a window
for the printer object. '

A product could do one or more of the following:

« Change the appearance of the printer's icon to indicate that the
printer needs attention.

o Generate an audible cue.

» Display a message window as soon as the user opens a window
for the printer object. The message window would describe the
situation and would contain a push button that allows the user to
close the message window.

After the user supplies the printer with paper, the printer's icon would
change back to its normal appearance.

A product should provide information to a user about how to use the
product and how to recover from exceptions. Information about how to
use a product is known as help information. Ideally, a product's help
facilities should work together with its methods and mechanisms for
exception handling to provide a user with all of the information needed to
solve any problem the user might encounter.

Help information describes a product's choices, objects, and interaction
techniques. Help information can help a user learn to use a product and
can serve as a refresher when a user has not used a product regularly
or recently.

Chapter 4. Key Components.ofthe CUA User'Interface
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Products designed for a CUA environment should provide several kinds
of help:

Information about the contents of a window and the tasks a user can
perform in the window

Information about any selected item, including the item's purpose
and ways to interact with the item

Information about the key assignments on the keyboard
An index of all of the topics for which help is available
Information about using the help facility.
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Chapter 5. The CUA Designer's Modei—A Summary

When combined, the classes of objects described in Chapter 1 (see
“Object Classes” on page 5), the design principles described in Chapter
3, and the components of the CUA interface described in Chapter 4 form
a designer's model of the CUA user interface. The following sections
present a summary of how these parts are related in the CUA user
interface.

The CUA designer's model contains all of the fundamental concepts,
components, and relationships in a CUA environment. A designer can
use the CUA designer's model as a foundation for developing products
that are user-oriented. Elements of the CUA designer's model can be
reused and extended to create a user interface appropriate for the
intended users' tasks. Figure 78 on page 94 illustrates the CUA
designer's model, including the interrelatedness of the components of the
CUA user interface.
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Figure 78. Designer's Model of the CUA Interface. Each arrow represents a
relationship between two of the boxed items on the chart. Characteristics of the
relationship are indicated by the direction of the arrow and by the text beside
each arrow. For example, the arrow that points from Container to Object means
that a container is an object. Double bars indicate a one-to-many relationship.
For example, one container object can contain many other objects.

The three sections of the figure—object relationships, visual
representations, and interaction mechanisms—correspond to the three
layers of the iceberg model of interface design (see Figure 8 on

page 16).

The figures in the following sections highlight and elaborate on some of
the relationships in the CUA user interface.

CUA Class Hierarchy

In the CUA environment, container objects, data objects, and device
objects inherit the attributes common to all objects. The workplace,
folders, and product-specific containers inherit the attributes common to
all containers.
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Container Data Device
]
Work area Folder Product-specific
containers

Figure 79. Class Hierarchy in the CUA User Interface. Each object that appears
below another object in this hierarchy inhenits characteristics of the objects above
it.

CUA. Containment
Most objects in the CUA user interface contain other objects. The
workplace fills a user's display screen and contains all of the objects a
user works with, including components of the CUA interface. Figure 80
on page 96 shows the basic containment relationships of components of
the CUA interface.
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Figure 80. A Containment Hierarchy for the CUA User Interface. A user's
screen contains the workplace, which contains windows, icons, and the pointer.
Windows contain views and the cursor. Views contain other views, controls, and
product-specific visual representations of objects.

CUA Visual Representations

The elements of a user's computer system are represented visually in
the CUA interface. Figure 81 shows how the elements are represented.

Figure 81. Visual Representations in the CUA User interface

This element... Has this visuai representation.
Screen Workplace

Object lcon and views

Mouse Pointer

Keyboard Cursor
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CUA Views

The views available for representing objects are shown in Figure 82.
For a more detailed discussion of views, see “Views” on page 45.

Views

I [ ) I l
Composed Contents Settings Help

Figure 82. Views Available for Representing Objects in the CUA User Interface.
The CUA interface provides four basic types of views.

CUA. Interaction Mechanisms

Interaction in the CUA user interface consists of input and feedback.
Figure 83 shows the elements of interaction in the CUA user interface.

Interaction

Input Feedback

Keyboard Touch Mouse Audible Visible
[_._I I_.__I I——o—| cues cues
L]
Selection Text Selection Direct Selection  Direct | I .
entry manipulation manipulation Textual Grephical

Figure 83. Interaction Mechanisms in the CUA User Interface. Interaction
consists of input and feedback. Input can be by way of a mouse, keyboard, or
touch. Feedback consists of audible cues and visible cues. Visible cues can be
textual or graphical.

A user's input modifies a view, which can modify the object represented
in the view.
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Chapter 6. Designing a Product with a CUA User Interface

To illustrate one approach to the process of designing a product with a
CUA user interface, we designed a sample product, and we documented
our steps. This chapter describes those steps. Designers can follow
these steps or can adapt this process to suit their needs.

We designed a product that could be used for selling new cars at a car
dealership. Our design is a partial design only, intended to highlight the
main design considerations and the processes a designer can follow
when developing a user interface. A full-fledged product design would
contain much more detail.

The product is an example only, and it is not intended to represent the
practices of a particular car dealership, nor is it intended to represent the
ideal product for all car dealerships. Likewise, our process is an
example only. This process worked for us, but a different process might
work equally well for a different group of designers.

Overwview of the Development Process
The basic steps in our development process were:

¢ Researching and planning
¢ Designing

* Prototyping

¢ Testing.

Each of these steps entails one or more subprocesses of its own, and
we went through each step for each part our product's interface. When
we tested each part of our product, we compared the results with the
objectives we set during the planning stage. If the results met our
customer's requirements and our requirements, we proceeded to design
the next part of the interface. If not, we changed the design and tested
the product again. This process is known as an iterative development
process. Figure 84 on page 100 illustrates the iterative development
process.
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2. Learn about users
and their tasks
Design

3. Match requirements
to tasks
1. Objects

Test 2. Views

x «

4. Windows
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Figure 84. Iterative Development Process. For each part of our product’s
interface, we developed a prototype and tested the prototype. When the test
results satisfied us, we moved on to the next part of the interface.

During each iteration of the development process, we kept in mind the
design principles discussed in Chapter 3, “Goals and Design Principles
of the CUA User Interface” on page 23. That is, we looked for ways to:

* Provide immediate feedback for each action

Reduce the number of steps required to accomplish a task

Provide full function with a small number of objects

Increase a user's control over the product

Reduce the potential for exceptions

Reduce the effect of exceptions

Allow a user to use either the keyboard or the mouse to accomplish

a task

 Provide interaction techniques suited to the needs of novice users
and expert users.

Finally we arrived at a satisfactory design.

The rest of this chapter describes the processes we used in researching,
planning, and designing our product. Although prototyping and testing
also have their own processes, a detailed discussion of prototyping and
testing is beyond the scope of this book. However, we will say that we
tested our product for consistent behavior and for compatibility with a
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user's expectations. We also sought feedback from test subjects about
whether the product was pleasing to use.

Researching and Pianning the Product

First we recognized that we were serving two distinct audiences: the
people who buy a product (our customers) and the people who use a
product (our users). Sometimes the two audiences overlap, but in this
case, our customers were the upper management staff of a car
dealership, while the users were primarily the sales staff and lower
management staff.

To begin our iterative development process we had to:

e Gather requirements from upper management
» Learn about the users and their tasks
¢ Match management's requirements to the users' tasks.

Step 1. Gathering Requirements from Management
By interviewing the owner and general manager, we learned that they
wanted to:

+ Eliminate paperwork

* Reduce errors in locating cars and information about cars

* Increase the amount of time salespeople sperd talking with
customers by reducing the amount of time the salespeople spend
tracking down information and getting approval of sales

* Sell more cars.

The information from management was result-oriented—that is, the
managers did not tell us the details about how they sell cars, nor did
they tell us how they expected us to design a product. Instead, they
gave us high-level information about what they hoped to gain by using
our product.

Step 2_ Learning about Users and Their Tasks
To serve the needs of the users of our product, we had to gather
information about the users. We interviewed a salesperson with
extensive experience at car dealerships. He helped us compile a profile
of car salespeople, the primary users of our product.

In particular, we were interested in salespeople's:

* Experience
- How much experience do they have doing their job?
— How much experience do they have using computers?

Chapter 6. Designing a Product with a CUA User Interface. 101



— How much experience do they have using similar user
interfaces?

Capabilities

— With what styles do they approach their work?

— How do they learn new systems?
Motivations

— How will the new product affect their work routine?

-~ How will the new product affect their productivity?
Desires

— How would they like to use the product?

— What kinds of features would they like to see in the product?

We found out that salespeople:

Are not experienced in using computers

Are not interested in programming computers

Vary in their ability and interest in learning new procedures

Use varied techniques to sell cars

Are competitive

Are knowledgeable about the products they sell

Want to be able to communicate with their customers while they use
the product.

After analyzing the characteristics of our product's intended users, we
realized that our product's interface must:

Be easy to learn

Be flexible enough to serve users with different approaches to both
learning and sales

Contain elements resembling those already used in a salesperson's
job
Contain terms that are familiar to a salesperson

Be sophisticated enough to withstand scrutiny of people who are
knowledgeable about their field

Be appropriate to be seen by a customer.

We also needed to learn about the tasks the users perform in their jobs.
With the help of our expert salesperson, we drew an organization chart
for a typical car dealership. The organization is shown in Figure 85 on
page 103.
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Figure 85. Typical Automobile Dealership Organization

We compiled a list of the dealership's personnel and of the main tasks

that each person performs. Figure

86 shows the list of tasks.

Figure 86 (Page 1 of 2). Users and Tasks in a Car Dealership

Users and Tasks

Users and Tasks

Owner, President

+ Meets with manufacturer's
representatives

* Manages dealership personnel

» Studies market trends and
forecasts

« Examines accounting reports.

General Manager
+ Hires dealership personnel

+ Sets guidelines for profit
margins

* Determines pack fees (fees
added to dealer invoice)

* Sets labor costs for service.

New Car Sales Manager
* Orders new cars and trucks

* Reviews statistics of vehicles
sold

¢ Hires and manages salespeople
* Approves sales.

Used Car Sales Manager

* Reviews the National
Automobile Dealers Association
(NADA) values for comparable
cars

« Sets prices for used cars

* Determines condition and value
of trade-ins.

Salesperson
o Sells cars and trucks

« Maintains preferred customer
lists

* Reads used car sheets (“cards”)
* Wirites follow-up letters.

Finance Manager
¢ Prints sales contracts
» Finds financing for customers

* Manages manufacturer's
financing programs

o Sells extended warranties, debt
insurance, and roadside
services.
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Figure 86 (Page 2 of 2). Users and Tasks in a Car Dealership

Users and Tasks

Users and Tasks

Office Manager
* Manages office personnel

+ Handles titles and transfers,
registration, loan payoffs with
banks

* Submits paperwork required by
law

* Works with the dealership's
lawyer. .

Fleet Manager

o Orders fleets of cars and trucks
for customers

* Negotiates with purchasirg
agents at customers' businesses

* Keeps track of customers'
business inventories (quantity,
age)

« Estimates life span of
customers' fleets.

Parts Manager

* Orders parts and sets prices for
parts

* Manages parts counter

+ Updates parts inventory

+ Compares parts to service
order.

Parts Personnel
+ Selects parts from shelves

* Unpacks boxes of new parts
and stocks shelves

* Updates parts inventory

+ Compares parts to service
order.

Service Mariager
* Sells service

Runs service specials

Trains mechanics

Handles service orders

Gives cost estimates for parts
and labor.

Service Writer
o Sells service
* Writes a service order
+ Determines warranty work.

Mechanic
o Fixes cars
* Records time and parts used

* Reads service bulletins and
service manuals.

Lot Attendant

* Matches manufacturer's invoice
to dealer's invoice and adds
dealer's invoice to window

* Installs after-market options
(stereos, pinstriping)

o Prepares new and used cars
(washes cars, removes plastic,
installs hubcaps, checks tire
pressure).
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Because our sample product will be used during the process of selling
cars, we looked at a salesperson's tasks in more detail.

In a typical sales transaction, a customer enters a showroom and
inquires about a car or several cars. The salesperson in turn asks the
customer what features and price range the customer is looking for.
Using the information the customer provides, the salesperson gathers
information about the dealership's cars that match the customer's
requirements. The salesperson then presents the information to the
customer.

If a car appeals to the customer, the customer takes the car for a test
drive. If the customer still is interested in the car after the test drive, the
salesperson and customer negotiate about the financial arrangements.
They use a worksheet to record the details of the proposed purchase.
Once they come to an agreement, the salesperson takes the worksheet
with the agreed-to figures to the sales manager for approval. [f the sales
manager approves the sale, the salesperson passes the worksheet along
to the finance manager. Figure 87 lists the tasks of the salesperson, the
sales manager, and the finance manager.
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Figure 87. Tasks Involved in Selling a Car

Users Tasks

Salesperson * Finds out what the customer
wants, needs, and can afford

« Finds out what products the car
dealership can provide that
most closely match the
customer's wants, needs, and
budget.

¢ Fills out a worksheet that lists
the:

- Make and model of car

— Price of the car

— Trade-in value of the
customer's old car (i
applicable)

— Down payment amount (if
applicable).

» Gets the sales manager's
approval.

* Gives the worksheet information
to the finance manager.

Sales Manager * Reviews worksheet and
authorizes sales after
considering:

—~ Agreed-to price
— Trade-in value
— Options.

Finance Manager * Arranges financing for customer
o Completes the sale.

Step 3. Matching Management's Requirements to the Users' Tasks
After gathering requirements from management and analyzing the users'
tasks, we had to match the requirements and the tasks. We realized
that our product's interface had to provide:

* A way to record information about a customer (thus meeting the
requirement to eliminate paperwork)

¢ Quick access to information about the dealership's stock of cars
(thus meeting the requirements to reduce errors and to reduce time
spent tracking down information)
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* A way to combine customer information with dealership information
(thus meeting the requirement to eliminate paperwork)

¢ A way to quickly transfer information among users—salespeople,
sales manager, finance manager—without leaving the customer
unattended (thus meeting the requirements to reduce paperwork and
increase contact time).

Designing the Product

After we completed our research and planning, we began designing the
product. First we designed our intended users' model; that is, we took
the information we had learned about salespeople and used it to create a
model that describes the way the salespeople would understand how the
product works. Then we defined the objects, their relationships, and
their behaviors, and we decided what kinds of views were needed to
allow the salespeople to work with the objects. Then we designed the
menus and choices for the objects, and finally, we designed the windows
that contained the views and controls through which the salespeople
could work with the objects.

Step 1. Defining the Objects
Our analysis of a salesperson's tasks gave us the base of information we
needed to start defining objects for our product. At this stage of design,
we were interested in what objects a user needs, how the objects are
related, and how the objects behave.

Determining What Kinds of Objects Are Needed

To decide what objects a salesperson needed, we looked at the
real-world objects a salesperson used to sell a car. We wrote a
description of a salesperson's tasks and underlined all the nouns:

+ Find out the customer's wants, needs, and budget.

Find out what the car dealership has in stock that most closely
matches the customer's wants, needs, and budget.

Arrive at an agreement using a worksheet.

Get approval from the sales manager.
Give the worksheet information to the finance manager.
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After underlining the nouns, we made a list of them:

Salesperson
Customer
Wants

Needs

Budget
Agreement
Worksheet

Car

Dealership
Stock

Sales manager
Finance manager.

To create our final list of objects, we edited the list of nouns to eliminate
duplication and to combine those concepts that seemed to fit together.
We ended up with this list of objects:

Car

Car lot (the entire collection of individual cars available for sale)
Customer (including the customer's wants, needs, and budget)
Customer list (the entire collection of individual customers)
Worksheet (the commonly used term for the agreement)
Worksheet list (the entire collection of individual worksheets)
Salesperson

Sales manager

Finance manager.

These objects are described in the following sections.

Car Object: Each car object represents a real car for sale in the car lot.
A car object contains descriptive information about the corresponding
real car, such as its year, make, model, price, factory-installed options,
color, and vehicle identification number (VIN). Because the primary
purpose of a car object is to convey information, the car object is a data
object.

Car Lot Object: The car lot object represents the physical lot where the
dealership's cars are parked. Because the primary purpose of a car lot
object is to hold car objects, the car lot object is a container object. A
typical dealership sells new cars and used cars. The two kinds of cars
are often parked in different lots. To make our product seem more
familiar to users, we provided two car lot objects: a new car lot and a
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used car lot. Our sample product uses only the new car lot, but a fully
developed product for a dealership would use both car lot objects.

Customer Object: Each customer object represents a real customer
who has inquired about a car. A customer object contains descriptive
information about the corresponding real customer, such as the
customer's name, address, telephone number, and identification number.
Because the primary purpose of a customer object is to corivey
information, the customer object is a data object.

Customer List Object: The customer list object contains all of the
customer objects, much as the car lot object contains all of the car
objects. It is a container object.

Worksheet Object: A worksheet object contains information about the
customer and the car to be purchased, along with other information, such
as the financial arrangements of the purchase. A worksheet object is a
data object.

Worksheet List Object: A worksheet list object contains all of the
worksheet objects, just as the customer list object contains all of the
customer objects. It is a container object.

Salesperson Object: Each salesperson object represents one of the
dealership's salespeople. A salesperson object contains descriptive
information about the corresponding real salesperson, such as the
salesperson's name, address, sales record, commissions, and bonuses.
It is a data object. Because our sample transactions take place from the
salesperson's perspective, we did not need to use the salesperson
object. However, in a fully designed product for a real car dealership, a
salesperson object might be used for payroll or personnel tasks.

Sales Manager Object and Finance Manager Object: At first we
considered creating the sales manager and the finance manager objects
so that they were like the customer and salesperson objects—that is,
they would contain descriptive information about each person. However,
to sell a car, a salesperson does not require descriptive information
about either manager. From a salesperson's perspective, a sales
manager and a finance manager receive and distribute information.
Because the users of our sample product are salespeople, we decided to
emphasize the passing of information by representing the finance
manager and the sales manager as specially tailored out-baskets for
electronic mail. They are device objects that automatically send their
contents to the corresponding individual.
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Figure 88 on page 110 shows our preliminary drawing of these objects.
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Figure 88. Hand Drawing of Users' Objects. The drawing indicates how the
objects might appear on a salesperson’s screen. We later realized that the sales
manager object and the finance manager object could be represented differently,
in a way that more accurately conveyed the nature of a salesperson’s
transactions with the real managers.

Determining the Reiationships and Behaviors of the Objects
Once we had determined which objects we needed, we had to determine
how each object interacted with the other objects.

We drew a diagram to show the relationships among the objects.

Cuiig:ner ¢ is stored in Customer
5
is associated .
with contans
— Sales
. . . Moneger
WoLf:;stheet ¢ is stored in Workshest is sent to
- .| Finance
! is associated "1 Manager
contains with
A 4
Car Lot ¢ is stored n Cer

Figure 89. Relationships among the Car Dealership Objects
Then we considered the flow of information among the objects. To

complete a worksheet, a salesperson combines information from a car
object and a customer object. While we did not want to prevent a
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salesperson from typing or re-typing all of the information contained in
those objects, we knew that typing is slow and can lead to errors. We
knew we could provide a quicker and more accurate way to transfer the
information by allowing a salesperson to manipulate the information
directly—that is, by dragging the customer and car objects to the
worksheet objects—or indirectly, by using action choices that allow the
salesperson to copy information from one object and place it into
another.

Once a worksheet is complete, a salesperson must get approval from the
sales manager and then must send the worksheet to the finance
manager to close the sale. One solution might have been to allow the
salesperson to print a copy of the worksheet and carry it in person to the
managers. However, one of the requirements we received from the
dealership’s upper management was to eliminate paperwork, so we
decided that electronic mail offered the most efficient paperless solution.
Also, by sending the worksheet electronically, the salesperson can stay
in contact with the customer instead of leaving the customer alone while
the salesperson locates the appropriate manager.

We had to decide what the results of direct manipulation would be for
various combinations of source objects and target objects. In particular,
we were interested in whether data should transfer from one object to
another when a salesperson drags a source object to a target object.
Based on the relationships we defined, we created the following table to
illustrate the default results of direct manipulation of pairs of objects.

Figure 90 (Page 1 of 2). Default Results for Direct Manipulation. For certain pairs of objects, data
is transferred from one object to the other when a salesperson drags it and drops it on the other.

Target Object
Source Customer Worksheet Finance Sales
Customer List Car Car Lot Worksheet List Manager Manager
Object Out-Basket Out-Basket
Customer No data Customer No data No data Customer No data Customer Customer
transfer is moved transfer transfer data is transfer data is data is
into copied copied copied
customer into and sent and sent
list worksheet to finance to sales
manager manager
Customer No data No data No data No data No data No data No data No data
List transfer transfer transfer transfer transfer transfer transfer transfer
Car No data No data No data Caris Car data No data No data No data
transfer transfer transfer moved is copied transfer transfer transfer
into car into
lot worksheet
Car Lot No data No data No data No data No data No data No data No data
transfer transfer transfer transfer transfer transfer transfer transfer
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Figure 90 (Page 2 of 2). Default Results for Direct Manipulation. For certain pairs of objects, data
is transferred from one object to the other when a salesperson drags it and drops it on the other.

Target Object
Source Customer Worksheet Finance Sales
Object Customer List Car Car Lot Worksheet List Manager Manager
Out-Basket Out-Basket
Worksheet  No data No data No data No data No data Worksheet  Worksheet ~ Worksheet
transfer transfer transfer transfer transfer is moved data is datais
into copied copled
worksheet and sent and sent
list to finance to sales

manager  manager

Worksheet  No data No data No data No data No data No data No data No data
List transfer transfer transfer transfer transfer transfer transfer transfer

Step 2. Determining the Necessary Views
Once we had identified and defined the objects, we had to determine
which kinds of views would give the salespeople the best access to the
objects and the information they contain. In determining the views
needed, we considered the ways in which a salesperson would interact
with each object and its information. We also provided a help view for
each object.

Views of the Car Object

Both a salesperson and a customer need to know general information
about a car, and a salesperson needs a way to work with the
information. We decided that the best way to present the information
would be a combination of textual information and graphical information.
The text would describe the make, model, and year of the car. The
graphic would be a picture of the car. We drew a sketch of a proposed
General Information view of a car.
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Figure 91. Hand-Drawn Version of General Information View of a Car Object

Views of the Car Lot Object

Because the car lot is a container, we knew we had to provide at least

the two standard contents views: an icons view and a details view. For
the icons view, we decided to group vehicles according to type, and we
decided to represent each type of vehicle with a different icon.

Figure 92 on page 114 shows our initial sketch of an icons view of the
car lot.
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Figure 92. Hand-Drawn Version of an Icons View of the Car Lot

In a dealership that does not use computers in the process of selling
cars, a salesperson typically searches manually through a file or listing of
the cars available on the car lot. When a customer is ready for a test
drive, a salesperson has to walk through the real car lot to locate the car.
We decided that a more efficient approach would be to offer a
salesperson several ways to look for particular cars available for sale,
and we wanted to let the computer, rather than the salesperson, do the
actual searching for available cars.

Because a customer is typically interested in only certain cars in the car
lot, we decided to provide a way for a salesperson to specify criteria for
which cars to include in either contents view of the car lot. We added a
feature to the contents views to allow a salesperson to filter the view so
that it displays only the cars that have the features the customer wants.
(See “The Window for the Filtering Feature” on page 139 for more
details.) By using this feature, a salesperson can filter the view of the
cars according to:

e Year

Make and model
Color

Price range
Installed features.
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We decided that once a salesperson has filtered the view so that only
certain kinds of cars are displayed, the salesperson might also want to
sort the displayed cars according to the same kinds of criteria. (See
“The Window for the Sorting Feature” on page 142 for more details.)

Finally, we decided to provide a Map view that showed the positions of
the real cars on the real car lot. The Map view is a composed view of
the car lot. It saves the salesperson and customer time by pinpointing
the location of the car that the customer wants to test drive.

The settings view for the car lot object provides a way for a user to
change the appearance of some aspects of the car lot object. For
example, a user can change the size of the icons that represent the car
objects.

Views of the Customer Object
The general information associated with each customer includes the
customer's

o Name

Address (street, city, state, ZIP code)
¢ Phone numbers

Identification number

» Driver's license number

Date of birth.

Additional information associated with a customer might include detailed
financial information, such as the customer's

o Assets
- House
- Car
— Stocks
Savings
— Income
¢ Debts
— Rent or mortgage payments
— Consumer loans
— Credit card balance and credit limit.

This kind of information can be thought of as a customer's attributes or
“settings,” so we decided to provide a settings view. Settings views can
be displayed well in a notebook. Figure 93 on page 116 shows our
initial sketch of the notebook for the customer object.
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Figure 93. Hand-Drawn Version of the Customer Window

Views of the Customer List Object

The customer list is a container object; therefore it needed at least an
icons view and a details view. We also decided to provide a mechanism
called the Include Customers window that allows a salesperson to filter
and sort the customer objects. Because the views of the customer list
are similar to the contents and settings views of the car lot, we do not
describe them further here.

Views of the Worksheet Object

Because the worksheet object is where customer information and car
information is combined, we knew we had to design a view that displays
the same kind of information that the car and customer objects contain.
Figure 94 on page 117 shows our initial sketch of the worksheet object.
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Figure 94. Hand-Drawn Version of Worksheet

Views of the Worksheet List Object

The worksheet list, like the customer list and the car lot, is a container
object. We provided the usual contents views: an icons view and a
details view. We also decided to provide a mechanism called the
Include Worksheets window that allows a salesperson, finance
manager, or sales manager to filter and sort the worksheet objects.
Because the views of the worksheet list are similar to the contents and
settings views of the car lot and the customer list, we do not describe
them further here.

Step 3.  EDesigning the Menus
We consulted Part 2, “CUA Reference” for information about the
standard CUA menus. To determine the product-specific choices we
needed for our product, we considered how the object behaviors we had
defined corresponded to the views we had decided upon. We also
considered the relationships between various users and the objects. For
example, a salesperson is not responsible for placing real cars into or
removing real cars from the real car lot. To make our sample product
seem more like the real world that the users are familiar with, we
restricted the salesperson's access to the car lot object by providing a
limited set of choices in the menus for the car lot object. A salesperson
is allowed to view information about a car object in the car lot object but
cannot add or remove car objects. In a fully designed product, some
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other person, perhaps a lot attendant or a sales manager, would have
access to the car lot object to add or remove cars. However, because a
salesperson is in the best position to know whether a customer is
seriously interested in a car, the salesperson is allowed to create a new
worksheet object and add it to or remove it from the worksheet list
object.

The following sections discuss the menus for the objects.

The System Menu

When it is provided, the system menu is displayed from the system
menu symbol at the upper left corner of a window. It contains choices
that allow a user to work with a window itself. The following table
describes the system menu choices.

Figure 95. Choices in the System Menu

Choice Purpose

Restore Returns a window to its previous size

Move Allows a user to move a window to a different
location on the workplace

Size Allows a user to change the size of a window

Minimize or Hide Removes a window from the workplace.

Minimize displays a graphic of a minimized
window. Hide does not.

Maximize Increases a window to its largest possible size

Ciose Closes a window and all secondary windows
associated with it

Window list Displays a window containing a list of all windows
open on the workplace

Spiit Allows a user to split a window into two or more
panes or to resize existing panes

Menus for the Car Object

From a salesperson'’s perspective, most of the information about a car
object is fixed—that is, the information is based on a real-world object
and cannot be changed unless something changes about the real-world
object. For example, it would not make sense to allow a salesperson to
change the color of a car object, because its color corresponds to the
color of the real car that the car object represents. Because a
salesperson can change little about a car object, the car object has only
a few menus, and the menus contain relatively few choices. Figure 96
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Figure 97 (Page 2 of 2). Menus for the Car Object

Menu Cholice Purpose
Windows Window Displays a window containing a list of other
list windows that have been opened from this

car object, from other objects associated
with this car object, and from other windows
associated with the car dealership product

Help Help Index Displays a window containing an index of all
of the help information available for the car
object

General Displays a window containing help

help information about the tasks a salesperson
can accomplish in the window for the car
object

Using heip Displays a window containing an
explanation of how to retrieve and use help

information
Tutorlal Displays a window containing help
information about how to use the product
Product Displays a window containing information

information  such as the product's version number and
copyright notice.

Menus for the Car Lot Object

Figure 98 on page 121 illustrates the menus and choices we decided
upon for the lcons view of the car lot object. The menu bar choices are
the same for the Detalls, Settings, and Map views, so those views are
not shown here. These menus and choices allow a salesperson to
interact with the information displayed in the views. Because a
salesperson cannot change the contents of the car lot except by selling a
car, the menus coritain no choices that allow a salesperson to add cars
to or remove cars from the car lot. For an illustration of the complete
window, see Figure 109 on page 138.
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Figure 99 (Page 2 of 3). Menus for the Car Lot Object
Manu Choice Purpose
Edit Undo Undoes the salesperson's last action
Redo Redoes the last action that the salesperson
undid .
Copy Stores a copy of the selected object on the
clipboard
Find... Displays a window that contains controls
that allow a salesperson to search for a
specific type of car
Select all Selects all of the car objects in the car lot at
once
Deselect Deselects all of the car objects that were
all previously selected in the car lot
View Icons Displays the contents of the car lot object as
icons
Detalis Displays the contents of the car lot object as
rows and columns of related information
Settings Displays the settings for the car lot object
Map Displays the contents of the car lot object as
a map of the car lot, with each car icon in a
location that corresponds to the place where
the real car is parked
Sort... Displays a window that allows a salesperson
to specify the criteria that determine the
order in which the cars are displayed
Iinciude... Displays a window that allows a salesperson
to specify the criteria that determine which
cars are displayed
Refresh— Displays a cascaded menu containing the
choices On and Off, which allow the
salesperson to choose whether to
continually update the view of the car lot
Refresh Causes the view of the car lot to be updated
now immediately to reflect any changes in the
car inventory since the last time the view
was refreshed
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Figure 99 (Page 3 of 3). Menus for the Car Lot Object

Menu Choice Purpose
Windows Window Displays a window containing a list of other
list windows that have been opened from this

car lot object, from other objects associated
with this car lot object, and from other
windows associated with the car dealership

product

Help Help index Displays a window containing an index of all
of the help information available for the car
lot object

General Displays a window containing help

help information about the tasks a salesperson
can accomplish in the window for the car lot
object

Using help Displays a window containing an
explanation of how to retrieve and use help
information

Tutoriai Displays a window containing help
information about how to use the product

Product Displays a window containing information
information  such as the product's version number and
copyright notice.

Menus for the Customer Object

Figure 100 on page 124 illustrates the menus and choices for the
Personal Information view of the customer object. The choices are
described in the following table. For an illustration of the complete
window, see Figure 117 on page 146.
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Figure 101 (Page 2 of 3). Menus for the Customer Object

Manu Choice Purpose
Edit Undo Undoes the salesperson's last action
Redo Redoes the last action that the salesperson
undid
Cut Removes the selected object from the
window and stores it on the clipboard
Copy Stores a copy of the selected object on the
clipboard
Create Makes a new object from the selected
object and stores the new object on the
clipboard
Paste Places a copy of the contents of the
clipboard into the customer object at a
user-specified location
Clear Removes the selected object from the
customer object without compressing the
space the object occupied
Find... Displays a window that contains controls
that allow a salesperson to search for
specific customer information
Select ali Selects all of the information in the window
Deselect Deselects all of the information in the
all window
Windows Window Displays a window containing a list of other
list windows that have been opened from this

customer object, from other objects
associated with this customer object, and
from other windows associated with the car
dealership product
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Figure 101 (Page 3 of 3). Menus for the Customer Object

Menu Choice Purpose
Help Help index Displays a window containing an index of all
of the help information available for the
customer object
General Displays a window containing help
help information about the tasks a salesperson

can accomplish in the window for the
customer object

Using heip Displays a window containing an
explanation of how to retrieve and use help
information

Tutorial Displays a window containing help
information about how to use the product

Product Displays a window containing information
Information  such as the product's version number and
copyright notice.

Menus for the Customer List Object

Figure 102 on page 127 illustrates the menus and choices for the icons
view of the customer list object. The menu bar choices are the same for
the Detalis and Settings views, so those views are not shown here.
The menu choices are described in the following table. For an
illustration of the complete window, see Figure 128 on page 157.
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Figure 103 (Page 2 of 4). Menus for the Customer List Object
Menu Choice Purpose
f Edit Undo Undoes the salesperson's last action

Redo Redoes the last action that the salesperson
undid

Cut Removes the selected object from the
window and stores it on the clipboard

Copy Stores a copy of the selected object on the
clipboard

Create Makes a new object from the selected
object and stores the new object on the
clipboard

Paste Places a copy of the contents of the
clipboard into the customer list at a
user-specified location

Clear Removes the selected object from the
customer list without compressing the space
the object occupied

Find... Displays a window that contains controls
that allow a salesperson to search for
specific information in the customer list

Select all Selects all of the information in the window

Deselect Deselects all of the information in the

all window
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Figure 103 (Page 3 of 4). Menus for the Customer List Object

Menu Choice Purpose
View icons Displays the contents of the customer list as
icons
Detalis Displays the contents of the customer list as
rows and columns of related information
Settings Displays the settings for the customer list
Sort Displays a window that allows a salesperson
to specify the criteria that determine the
order in which the customers are displayed
include... Displays a window that allows a salesperson
to specify the criteria that determine which
customers are displayed
Refresh— Displays a cascaded menu containing the
choices On and Off, which allow the
salesperson to choose whether to
continually update the view of the customer
list
Refresh Causes the view of the customer list to be
now updated immediately to reflect any changes

in the customers since the last time the view
was refreshed

Windows Window
iist

Displays a window containing a list of other
windows that have been opened from this
customer list, from other objects associated
with this customer list, and from other
windows associated with the car dealership

product
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Figure 105 (Page 1 of 2). Menus for the Worksheet Object

Menu Choice Purpose
Worksheet Open as Allows a salesperson to open another
Worksheet window for the same worksheet object. The
window opens to a worksheet view.
Open as Allows a salesperson to open another
Settings window for the same worksheet object. The
window opens to a settings view.
Print Allows the salesperson to print the
worksheet information
Send... Allows the salesperson to send worksheet
information to another user
Edit Undo Undoes the salesperson'’s last action
Redo Redoes the last action that the salesperson
undid
Cut Removes the selected object from the
window and stores it on the clipboard
Copy Stores a copy of the selected object on the
clipboard
Create Makes a new object from the selected
object and stores the new object on the
clipboard
Paste Places a copy of the contents of the
clipboard into the worksheet object at a
user-specified location
Clear Removes the selected object from the
worksheet object without compressing the
space the object occupied
Find... Displays a window that contains controls
that allow a salesperson to search for
specific worksheet information
Select all Selects all of the information in the window
Deseiect Deselects all of the information in the
ail window
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Figure 105 (Page 2 of 2). Menus for the Worksheet Object

Menu Choice

Purpose

View Worksheet

Displays the worksheet object opened to the
worksheet section of the notebook

Settings

Displays the settings for the worksheet
object

Refresh—

Displays a cascaded menu containing the
choices On and Off, which allow the
salesperson to choose whether to
continually update the view of the worksheet
object

Refresh
now

Causes the view of the worksheet object to
be updated immediately to reflect any
changes in the worksheet since the last time
the view was refreshed

Windows Window

list

Displays a window containing a list of other
windows that have been opened from this
worksheet object, from other objects
associated with this worksheet object, and
from other windows associated with the car
dealership product

Help Help index

Displays a window containing an index of all
of the help information available for the
worksheet object

General
heip

Displays a window containing help .
information about the tasks a salesperson
can accomplish in the window for the
worksheet object

Using help

Displays a window containing an
explanation of how to retrieve and use help
information

Tutorlai

Displays a window containing help
information about how to use the product

Product
information

Displays a window containing information
such as the product's version number and
copyright notice.

Menus for the Worksheet List Object

Figure 106 on page 133 illustrates the menus and choices for the icons
view of the worksheet list object. The menu bar choices are the same
for the Details and Settings views, so those views are not shown here.
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Figure 107 (Page 2 of 4). Menus for the Worksheet List Object
Menu Choice Purpose
Selected Open as Allows a salesperson to open a window or
Worksheet windows for the selected worksheet object
or objects.. The window or windows open
to a worksheet view.
Open as Allows a salesperson to open a window or
Settings windows for the selected worksheet object
or objects. The window or windows open to
a settings view.
Print Allows the salesperson to print the selected
worksheet
Send... Allows the salesperson to send a copy of a
worksheet to another user
Edit Undo Undoes the salesperson’s last action
Redo Redoes the last action that the salesperson
undid
Cut Removes the selected object from the
window and stores it on the clipboard
Copy Stores a copy of the selected object on the
clipboard
Create Makes a new object from the selected
object and stores the new object on the
clipboard
Paste Places a copy of the contents of the
clipboard into the worksheet list at a
user-specified location
Clear Removes the selected object from the
worksheet list without compressing the
space the object occupied
Find... Displays a window that contains controls
that allow a salesperson to search for
specific information in the worksheet list
Select ali Selects all of the information in the window
Deselect Deselects all of the information in the
ail window
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Figure 107 (Page 3 of 4). Menus for the Worksheet List Object

Menu Choice Purpose
View icons Displays the contents of the worksheet list
as icons
Detalis Displays the contents of the worksheet list
as rows and columns of related information
Settings Displays the settings for the worksheet list
Sort Displays a window that allows a salesperson
to specify the criteria that determine the
order in which the worksheets are displayed
include... Displays a window that allows a salesperson
to specify the criteria that determine which
worksheets are displayed
Refresh— Displays a cascaded menu containing the
. choices On and Off, which allow the
salesperson to choose whether to
continually update the view of the worksheet
list
Refresh Causes the view of the worksheet list to be
now updated immediately to reflect any changes

in the worksheets since the last time the
view was refreshed

Windows Window
list

Displays a window containing a list of other
windows that have been opened from this
worksheet list, from other objects associated
with this worksheet list, and from other
windows associated with the car dealership
product
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Figure 107 (Page 4 of 4). Menus for the Worksheet List Object

Menu Choice Purpose
Help Help Index Displays a window containing an index of all
of the help information available for the
worksheet list
General Displays a window containing help
help information about the tasks a salesperson
can accomplish in the window for the
worksheet list

Using heip Displays a window containing an
explanation of how to retrieve and use help
information

Tutorial Displays a window containing help
information about how to use the product

Product Displays a window containing information
Information  such as the product's version number and
copyright notice.

Step 4. Designing the Windows
We consulted Part 2, “CUA Reference” to design the actual contents of
the windows for our sample product.

The descriptions below do not contain all of the components possible in
windows of products with a CUA interface; our product did not need all of
them. Nor are the window designs definitive. A different group of
designers might have designed windows with different components.

We considered three principle aspects of each window:

+ The window frame (includes the window border, window title, the
scroll bars, the system menu symbol, and the window sizing buttons)

¢ The menus (includes the menu bar, the pull-down menus, and any
cascaded menus needed for choices in the pull-down menus)

¢ The contents of the window (the view).
Because our product is an example only, we did not design all of the

windows for all of the objects. The designs described in the following
sections are representative only; they are not comprehensive.
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customer does and does not want. To create the list in the list box on
the right, the salesperson selects a feature from the list box on the left,
then selects the With >> push button if the customer wants that feature.
The salesperson selects the Without >> push button if the customer
does not warnt that feature.

Features added to the list box on the right appear with a check mark if
they were added with the With push button.

When a salesperson wants to remove a feature from the list, the
salesperson selects the feature in the list box on the right, then selects
the Delete push button.

At the bottom of the window we placed some standard CUA-defined
push buttons: Include, Close, and Help. When a salesperson selects
the Include push button, the window containing the contents view of the
car lot displays all of the cars that match the criteria specified in the
Include Cars window, and the Include Cars window remains open.

The Ciose push button closes the Include Cars window without changing
the display in the Icons or Details window of the car lot.

A salesperson can select the Help push button to display contextual help
for the control or choice that the cursor is on.

To assist salespeople in learning to use our product, we provided an
information area at the bottom of the Include Cars window. When a
salesperson moves the cursor to a control, the information area displays
information about how to use that control. For example, when the cursor
is on the Avaliable list box, the information area displays a message that
says something like this:

Select a feature from this list.

Then use With >> or Without >> to add the feature to the Desired list.

During a usability test, we discovered that the Avaliabie and Desired list
boxes and the With >> and Without >> push buttons didn't make sense
to our users. Consequently we redesigned the Include Cars window to
make it easier to understand and to reduce the number of decisions that
salespeople had to make. In particular, we added two fields that contain
the features customers ask for most often. Figure 112 on page 142
shows the redesigned Include Cars window.
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It is not uncommon for designers to produce more than one proposed
solution to a design problem. Usability testing is the only way to
determine which design is superior.

When the salesperson selects the Sort push button the details view of
the car lot object is sorted as shown in Figure 115. The sort order is
indicated in the status area.

> 2] : X
_Qar Iot Seleded Edltllew Wmdows tlelp I
Asof 10:00 a.m. Sorted by Make, Year, Price
Year Make Model Price  Buyers VIN
£ 1991 Aubumn Sport GT $22.000 1 7832EXE1134
£= 1991 Hutton  Sapphire LX $14,400 3 8723EXE7237
& 1991 Hutton  ProSport  $17,000 1 1990SEC0001
S 1991 Watson  Mudtuck  $16.900 2 9832RAMJ2373
— 1991 watson Faser GT  $13.000 3 2354AGG7832
= 1991 Watson Mudtuck  $22.000 3 34Z75R%X2322
& 1991 Watson  Patriot $22,000 3 34225RX5637
& 1991 Wheeler Pathwinder $29,000 2 2345AGG7892
4 e

Figure 115. Sorted Details View of the Car Lot Object. The sort order is
indicated in the status area.

The Window for the Map View: The map view is a pictorial display of
the dealership's physical car lot. The view contains drawings of the
showroom and the parking places in the car lot. Car icons in the parking
places indicate where the corresponding cars are parked.

Car lot attendants are the primary users of this view of the car lot. As
the lot attendants move cars into and out of the lot, they update the
information displayed in this view. However, salespeople use the map
view to find out the location of cars that customers want to test drive.
Furthermore, a salesperson can drag a car icon to the showroom. By
doing so, the salesperson signals a lot attendant to bring the car to the
showroom so that a customer can take it for a test drive. When a sale is
closed, the salesperson drags the car icon to the service building so that
the service manager can schedule the pre-delivery prep work for the car.

Other dealership workers can also use the map view. Sales managers

can analyze sales patterns by using the map view. If the map view were
tied to the sales database, the sales managers might be able to learn,
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Windows for the Worksheet Object

The worksheet object is the most important because it is where all of the
elements of the sale come together: the customer, the car, and the
money. However, if we had tried to display all of the information about
the car, customer, and money at once, a salesperson would have had
difficulty reading and working with the information. We used a notebook
control to organize the information into sections that are meaningful to a
salesperson and that reflect the tasks the salesperson wants to
accomplish. A salesperson can get to any section of the notebook by
selecting the tab for that section.

Figure 120 on page 150 shows the worksheet window. The page
displayed is the actual worksheet that the salesperson uses when
negotiating the sale. Several of the entry fields are filled in
automatically when the salesperson transfers the customer and car
information to the worksheet. For example, the Vehicle, VIN, and Retali
fields are filled according to information from the car object. The values
for some of the other fields are based on defaults suggested by the
dealership. For example, the License fee field automatically displays
the standard licensing fee for the state in which the dealership is located.
If a customer plans to license the vehicle in a different state, the
salesperson can type a different value into the field or can change the
amount to $0. The Net price and Balance fields are read-only fields.
The values they contain are calculated according to the values contained
in other fields.
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Tutorial (Choice) . . .. .. ... .. ... .. .. ... .. 484
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Chapter 7. Overview

This overview provides a brief description of the major components
covered by the CUA guidelines. It summarizes many of the topics
covered in “Common User Access Interface Components” beginning on
page 203 and provides comparative information about when and how
components are used. If you are unfamiliar with the CUA guidelines and
terminology, specific related topics are identified to help you determine
which topics should be referred to for more detailed product-development
information.

Operating Environment

The CUA guidelines support the development of products that are to be
used in application-oriented operating environments and object-oriented
operating environments. The operating environment establishes a basic
framework of function that products can utilize. The environment
typically includes such basic functions as management functions for
windows, files, printers, and configuration options.

An application-oriented environment is one in which users must first start
applications in order to work with objects. The CUA graphical model,
first published in 1989, defines a graphical user interface for products
that are designed to be used in an application-oriented operating
environment. The IBM Operating System/2* (0S/2*) 1.3 operating
system is an example of an applicatiori-oriented operating environment.

In an application-oriented environment, groups of available applications
are initially represented in application-manager windows as small graphic
images called icons. A user can start an application which then displays
its own window (or group of windows) from which a user performs tasks
related to the application. While an application is running, a user can
reduce the size of its window to a minimum size and position it in a
handy place on the screen, which is typically referred to as the desktop.
The desktop is the screen in an application-oriented operating
environment. Figure 136 on page 170 is an example of an
application-oriented operating environment.
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The CUA guidelines do not define particular types of data objects.
However, guidelines are provided for interacting with data objects, such
as text objects.

The CUA guidelines define four types of container objects that other
objects can be placed into: folders, delete folders, work areas, and
workplaces.

Each product defines the objects and properties necessary for that
product, and the object-specific actions that can be applied only to those
objects. The CUA guidelines define how the objects are displayed on
the desktop or workplace, such as in windows, and how the actions are
presented to a user, such as in menus.

Related Topics

“Folder (Object)” on page 287
“Device (Object)” on page 260
“Object” on page 366

“Delete Folder (Object)” on page 256
“Work Area (Object)” on page 512
“Workplace™ on page 514

Creating New Objects
There are several methods available to a user to create new objects. In
an application-oriented environment, new objects are created by opening
an application window and either selecting the New choice to create a
new object or by selecting the Save as choice to copy an existing object.

The New choice is used to create a new object in the window where
New was selected. The new object is typically of the same class as the
existing object in the window, but unique information can be
automatically generated for it when it is created. This unique information
may be simple, such as a new form number, or it can be more elaborate
information taken from the current context. The newly created object
reuses the same window from which the New choice was selected. The
location of the new object is not determined when the object is created;
instead, it is specified by the user from the Save As window when the
Save as choice is selected or when the window is closed.

The Save as choice is used in an application-oriented environment to
create a new object based on an existing object. When this choice is
selected while working with an existing named object in a window, a
copy of the object is made and the Save As window is displayed to allow
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the user to specify a name and location for the new object. The original
object in the window is not affected.

Two other choices, Create and Copy, are provided in both
application-oriented and object-oriented environments from menus, or
their function can be provided through direct manipulation. In an
object-oriented environment, new objects are created by finding another
object of the desired type and requesting that a new one either be
created from this object or copied from this object. In an
application-oriented environment, Create and Copy are typically used to
create or copy objects within the window. In an object-oriented
environment, Create and Copy can be used for objects within a window,
as well as objects on the workplace.

When using menus the Create choice is selected from the Edit menu or
from the pop-up menu of an object. The Create choice uses the
clipboard. Like the New choice, this choice may generate unique
information for the new object. A default name is usually generated for
the new object, although the user could change this name later. The
location of the new object is determined by the user when the Paste
choice is selected.

Like the Create choice, the Copy choice is selected from the Edit menu
or from the pop-up menu of an object and uses the clipboard. The new
object can have the same name as the original object if unique names
are not required. The location of the new object is determined by the
user when the Paste choice is selected.

When using direct manipulation, the default operation when a user drags
an object can be either a move or a copy. A user can override a default
operation, for example, to request that an object be copied instead of
moved by pressing a mouse button. In addition, an object may have a
create-on-drag setting that allows the user to specify whether when
overriding the move default a create operation should be performed
instead of the Copy. When this setting is on, the appearance of the
object's icon is changed to reflect that the create operation will occur
instead of the copy.

In many situations it may be convenient for users to create a folder
containing sample objects from which users can create new objects.
Each object in this folder would have the create-on-drag setting on to
allow the user to easily create new objects by dragging objects out of
this folder (using the override key) to the desired location.
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In addition to creating new objects a user can create a refiection of an
object. Objects that support reflections will have cascaded choices off
the Create choice to specify that a reflection is desired. In addition, a
user could create a reflection during direct manipulation.

Elements of the User Interface

Elements of the user interface, as opposed to objects, are unique to the
computer environment. User-interface elements provide the means of
representing and interacting with user objects on the desktop or
workplace. Windows, icons, choices, and controls are examples of
user-interface elements that are commonly found in products using the
CUA guidelines.

Views of Objects
Opening a window on an object displays a view of the object. An object
may have more than one view to allow a user to see other aspects of the
same object. The CUA guidelines define four common types of views:
composed, contents, settings, and help. The appearance of composed
and contents views are object-specific. A user can change the view of
an object by selecting another view from a menu. The CUA guidelines
recommend that the settings view for an object be displayed using a
notebook control and help views be displayed by opening another
window.

A user can display multiple, simultaneous views of an object in multiple
windows by opening the same object multiple times. To see different
parts of a view in the same window, a Split choice could be provided to
allow a user to split the window into different sections. In Figure 138 on
page 175 a contents view and a settings view of the same object are
displayed.
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lcons

Related Topics

Providing Help for Users
« “Contextual Help” on page 233
“General Help (Choice)” on page 289
“Help Menu” on page 296
“Help Index (Choice)” on page 294
“Keys Help” on page 323
“Product Information (Choice)” on page 395
“Tutorial (Choice)” on page 484
“Using Help (Choice)” on page 489

In an application-oriented operating environment, a user's first encounter
with icons is usually with icons that represent applications. Icons that
represent applications appear in containers used to group such objects.
Users can manipulate these icons to accomplish tasks such as moving
the object to a new container. Also, users can start applications by
opening the icon for that application.

In OS/2 1.3, for example, icons on the desktop also represent minimized
windows of running applications. When a user double-clicks or restores
a minimized window's icon, the icon disappears from the desktop and is
replaced by an open window.

in an object-oriented operating environment, icons represent objects.
When a user opens an icon, the icon remains visible but is visually
augmented to indicate that it is currently in use. This augmentation, or
emphasis, is called in-use emphasis.

When a user opens an object, a window is opened to display a view of
the object. Figure 141 on page 178 shows an icon being moved from
one container to another container. It also shows an icon displayed with
in-use emphasis in the container.
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Windows are also used to present messages, progress indicators, help
information, and choices that further clarify actions.

In both application-oriented and object-oriented operating environments,
multiple windows can be shown on the screen at the same time. if
windows overlap, the active window (the window the user is interacting
with) is usually placed on top of any overlapping windows. The two
basic types of windows are: primary windows and secondary windows.

Primary window

A primary window is used to present a view of an object or group of
objects when the information displayed about the object or group of
objects is not dependent on any other object. A view of an object is
typically displayed in a primary window.

Obiject information is presented in the area of the window below the
menu bar (Figure 142 shows the components of a primary window). A
user can control the size and position of primary windows on the screen.
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Figure 142. Primary Window

Secondary window

Secondary windows look very much like primary windows. For example,
both have window borders and title bars. The important distinction
between primary and secondary windows is based on how they are
used. Secondary windows are always associated with a primary window
and contain information that is dependent on an object in the primary
window. Secondary windows are used, for example, to allow a user to
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Designing Window Layout

“Column Heading" on page 227
“Descriptive Text” on page 258
“Field Prompt™ on page 278
“Group Box" on page 290
“Group Heading” on page 292
“Hide (Choice)” on page 299
“Information Area” on page 307
“Menu Bar” on page 334
“Notebook (Control)” on page 363
“Separator” on page 446

“Status Area (Cue)” on page 473
“System Menu” on page 475
“Window Layout™ on page 500
“Window Title” on page 510

Action Windows

Some actions require additional information from the user before they
can be completed. In these situations, a choice, such as on a menu or
push button, leads to a secondary window containing additional choices
that clarify the action requested. Such a window is called an action
window.

The Open and Save as choices are examples of menu choices that
result in an action window. Figure 144 on page 182 shows an example
of the action window displayed as a result of selecting the Save as
choice.
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Archived 165 files; 35 files were not
archived. See the archive log for details.

* OK_ Help
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Figure 145. Information Message

Information regarding the normal completion of a process can be
displayed in an information area instead of as an information message.

Warning Message: Use a warning message when a user can continue
the original request without modification, though a situation exists that
the user should be aware of. Other actions may be provided to allow a
user to modify the original request or cancel it. Figure 146 shows an
example of a warning message.

1<

olO

'My Product' requires up to 10 MB of
disk space. You might not have
enough space to install the full product.

|Eontinuel |"Céncel"| | Help |

{ P Py P

Figure 146. Warning Message

Action Message: Use an action message when a situation arises in
which the user must take some explicit action to correct the situation or
choose an alternative action.

When an action message is displayed, a user can choose to retry the
request after correcting the situation, choose some other action that
redirects the request, or cancel the request. An action message can
also contain controls, such as an entry field, that allow a user to attempt
to correct data that is not valid or not correct. Figure 147 on page 184
and Figure 148 on page 184 show examples of action messages.
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or return the six (6) documents you are using
from this server.
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Figure 148. Action Message - Immediate User Attention Required

® The server is going down. Please make copies

Progress indicators

When a user requests a lengthy process, a progress indicator is used to
indicate that the process is running and to provide information about the
status of the process, such as how far it is from completion. A progress
indicator is continually updated to reflect the latest status. Progress
indicators may be displayed in the window where the process was
requested or in a separate window. When displayed in a separate
window, the window may also contain information that may otherwise
have been displayed in an information message.
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Choices

Figure 149 shows an example of a progress indicator in a window.

Percent complete I—-veeeerr——ervrrer
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Time elapsed  04:23 minutes
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Figure 149. Progress Indicator in a Window

Related Topics

informing a User
» “Action Message” on page 206
¢ “Information Area” on page 307
» “Information Message” on page 310
e “Message” on page 337
* “Progress Indicator” on page 396
* “Warning Message” on page 494

Choices are used to act on indicated objects. There are three types of
choices:

« Action choices for performing actions on objects

» Routing choices that lead to another menu or window from which
additional selections can be made

» Settings choices to specify properties of objects.
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Controls

Routing Choices

¢ “Find (Choice)” on page 284
“Include (Choice)” on page 305
“Open (Choice)” on page 369
“Open As (Choice)” on page 371
“Print (Choice)” on page 393
“Routing (Choice Type)” on page 421
“Save As (Choice)” on page 427
“Sort (Choice)” on page 463

Settings Choices
o “Settings (Choice Type)” on page 448
o “Short Menus and Full Menus (Choice)” on page 454

Controls are components of the interface that allow a user to select
choices and to type information. Menus are one type of control that is
commonly used to contain choices. Other controls are used, for
example, in settings views of objects and in windows that clarify an
action request. However, controls may also be used in any view of an
object.

Some controls can perform the same function, but are better suited for
certain tasks or presentation schemes. For example, list boxes,
combination boxes, drop-down list boxes, and drop-down combination
boxes all perform similar functions. However, some of these controls
allow a user to type values not provided by the control or require less
space in a window. Because there are many different ways of allowing a
user to interact with the interface, the CUA guidelines provide different
controls to allow a user to work most efficiently. Figure 151 on

page 188 shows some examples of controls.
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Menus
The types of menus defined by the CUA guidelines are:

Menu bars
Pull-down menus
Cascaded menus
Pop-up menus.

Menu Bar and Pull-Down Menu Contents: Menu bars are displayed
at the top of a window, under the window title. Each choice in the menu
bar is a routing choice that leads to an associated pull-down menu.
Choices in the pull-down menus are typically action or routing choices
that relate to the contents of the window, though settings choices are
also allowed. When routing choices are used, they lead to other
windows or to cascaded menus.

The CUA guidelines define the common contents of the Fiie, Selected,
Edit, View, Options, Windows, and Help menu bar choices. In
addition, the contents of the system menu pull-down are also defined.
The system menu is shown as a graphical choice in the top, left-hand
corner of the window, in the title bar.

The menu bar choices and contents defined in this version of the CUA
guidelines provide an evolutionary step towards an object-oriented menu
scheme. Below is a brief description of these choices, along with a
description of the system menu and its contents. Figure 152 on

page 191 and Figure 153 on page 192 show the layout of the
predefined menu choices on the menu bar and title bar and also shows
the predefined choices within those pull-down menus. Additional
information about these choices is found in “Common User Access
Interface Components” beginning on page 203.

File The Fiile menu contains choices that affect the overall
object in the window. There are two types of File
menus: application-oriented and object-oriented.

Application-Oriented
Contains choices that affect the underlying
object presented in the application-oriented
window. For example, the File menu
could contain an Open choice that allows
a user to change the object presented in
the window.
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Edit
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Object-Oriented
Contains choices that affect the underlying
object presented in the object-oriented
window. The label of this choice is the
class name of the underlying object that is
shown in the window. For example, in the
File pull-down menu for a window
displaying a view of a folder, the label of
the menu-bar choice would be Folder, and
its pull-down menu could contain the Open
as choice that would allow a user to open
new windows displaying views of the same
underlying object.

The Selected menu is used for containers and data
objects where objects within the window can be
selected and actions applied to them. If the objects in
the window are not homogeneous, then the available
choices in this menu may vary widely, depending on
which object is selected. For example, the names of
the views listed from the Open as choice, may be
very different depending on the views available for the
selected object. The Selected menu has the same
contents as the File menu for the selected object if a
window was opened on that object.

The Edit menu contains choices that are standard
across many different object types, such as the
choices that provide access to the clipboard.

The View menu contains choices that change the
view type or some aspects of the view, such as the
include, Sort, and Refresh choices.

The Options menu contains choices that allow a user
to tailor the behavior and appearance of an
application-oriented product.

The Windows menu contains choices that provide
access to other windows that are related to the same
task.

The Help menu contains choices that provide access
to help information.
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object stays selected until it is deselected, multiple actions can be
applied to the same object without selecting that object multiple times.

Selecting an object does not imply an action, affect the object itself, or
commit a user to some action. A user can select or deselect the object
without changing the object in any way. In contrast to selecting an
object, selecting an action causes something to happen to the selected
object. For example, when the Delete choice is applied to a selected
object, that object is deleted.

Selection Types
The CUA guidelines define three types of selection based on the number
of objects that can be selected:

» The first type, single selection, allows at most one object to be
selected at any time in a scope.

» Multiple selection allows a user to select one or more objects at any
time in a scope.

o Extended selection allows a user to select only one object at a time
or to extend the selection to more than one object.

One of these types of selection must be defined for each group of
objects. For each of the controls discussed in “Controls” on page 187,
one or more of these types of selection are already defined.

Selection Techniques

Selection techniques are the interaction mechanisms used for selecting
objects. The CUA guidelines define techniques for both the keyboard
and the mouse. Of the techniques specified, some are appropriate for
selecting one object at a time, and others are appropriate for selecting
multiple objects.

All selection techniques defined by the CUA guidelines are either point
selection, point-to-endpoint selection, or random-point selection. The
specific behavior of the selection technique depends on the selection
type used, the type of object being selected, and the view of that object.

Point selection allows a user to select one object at a time. For
example, the user moves the cursor to the object and presses the
spacebar or clicks on the object with the mouse.

Point-to-endpoint selection allows a user to select all objects between

two or more specified points. For example, a user can define two ends
of a rectangle to select all objects fully contained within that rectangle;
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however, in a different type of view, any object or part of an object that
falls within the defined area might be selected.

Random-point selection allows a user to select objects as the pointer
passes over them, in whatever order the user chooses.

Related Topics

“Automatic Selection” on page 213

“Extended Selection” on page 275

“Marquee Selection” on page 327

“Muitiple Selection” on page 358

“Point Selection” on page 383
“Point-to-Endpoint Selection” on page 385
“Random-Point Selection” on page 411

“Select All and Deselect All (Choice)” on page 435
“Selection Types and Techniques” on page 440
“Shortcut Key” on page 450

“Single Selection” on page 457

Data Transfer
Users can transfer data within an object, or from one object to another
by dragging with the pointing device or by using the clipboard choices
(Cut, Copy, Create, and Paste). Data-transfer operations allow a user
to move data, copy data, or create a new object.

When a mouse is used, a user first identifies the object to be transferred.
The object is identified by pressing the mouse manipulation button while
the pointer is over the object. If more than one object is to be dragged,
then the objects must be selected before the transfer. While holding the
mouse manipulation button down, the user moves the mouse and drags
the object or group of objects until it is at the desired location. The
characteristics of the source and target object determine what the default
operation for the object will be, such as a move or copy. The user can
be allowed to override this default operation by pressing a key before
dropping the object at the desired location.

The user can also transfer data by using the clipboard. The clipboard
provided by the operating environment can be accessed by any object
that provides the Cut, Copy, Create, and Paste choices.

To retrieve the contents of the clipboard, the user selects the Paste
choice. A copy of the contents of the clipboard is pasted at the cursor
position. Because the clipboard contents are preserved, the paste action
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can be repeated to get additional copies or, for the Create choice, to
paste additional new objects.

Direct Manipulation

Scroiling

Direct manipulation allows a user to perform actions on objects by
interacting directly with the objects. Dragging an object with a mouse
and dropping it on another object is one form of direct manipulation.
Moving, copying, printing, and deleting are examples of actions that can
be accomplished using direct-manipulation techniques.

Using direct-manipulation techniques is usually an easier method of
performing actions than performing the equivalent actions from menu
bars and pull-downs. For example, with direct manipulation a user can
move a document from one container to another by dragging it to the
new container. Using the pull-downs requires that a user first select the
document, then select the Copy choice from a pull-down menu to copy
the object to the clipboard and then paste the clipboard contents into the
new folder.

The user can perform other actions on objects by requesting a pop-up
menu for an object. Pop-up menus can be thought of as a form of direct
manipulation because they allow a user to more directly interact with an
object, rather than through an intermediate control, such as a pull-down
menu in a window that contains a choice that acts on a view of an
object.

Related Topics

¢ “Contextual Help” on page 233
« “Data Transfer” on page 248

» “Direct Manipulation” on page 261

* “Object” on page 366

e “Source Emphasis (Cue)” on page 465
» “Split Window” on page 471

¢ “Target Emphasis (Cue)” on page 477

Scrolling is used to display information in a view that does not fit within
the current size of the window or the part of the window allocated for that
information. For example, a long list of document names displayed in a
window, or in a list box within a window, may require scroll enabling to
allow a user to see all the names in the list.
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A scroll bar is used as a visual indication that information may be
scrolled. A user can interact with a scroll bar using the pointing device
to scroll the information. In addition the CUA guidelines define
techniques for scrolling information using the keyboard.

Related Topics

¢ “Column Heading” on page 227

e “Cursor” on page 244

¢ “Keyboard” on page 315

* “Mouse” on page 350

» “Scroll Bar” on page 428

e “Scrolling Increment” on page 431

Pointers and Cursors
A visible cue is provided for both the pointing device (such as a mouse)
and the keyboard to show where interaction will occur. The visual cue
for the pointing device is the pointer; the visual cue for the keyboard is
the cursor. To avoid confusion as to where input will occur, only one
pointer and one cursor are visible at a time.

The user moves the pointer freely on the screen. Users can move the
cursor to only valid cursor positions. For example, the cursor can be
moved to the menu bar choices and push buttons, but not to field
prompts or headings. When a user clicks the pointing device, the cursor
is placed at the indicated position, if possible. A cursor never affects the
pointer location.

The CUA guidelines define the following types of pointers: an arrow

pointer, an arrow pointer with augmentations, a wait pointer, and an
I-beam pointer. Their descriptions follow in Figure 155.
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Figure 155. Predefined Pointers

Arrow pointer \

Arrow pointer — \
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The pointer that the user sees most of
the time and that is used to select
choices and objects. The arrow
pointer is also used during a
direct-manipulation operation on an
object to indicate that the object will
be moved.

The arrow pointer is modified when a
user performs a direct-manipulation
operation on an object that results in a
copy of that object being created.

When an object is not a valid target
for a direct-manipulation operation,
the arrow pointer is augmented with a
circle with a slash through it. The
source object will not be dropped at
the current pointer location.

A pointer that indicates to a user that
the computer is performing a process
and cannot receive input at the
current pointer location. A user can
move the wait pointer, but the wait
pointer cannot be used to perform any
operation.

A pointer that indicates that the
pointer is positioned over an area
where text can be typed or selected.

Products may change the appearance of the pointer to indicate a
product- specific action. A tool palette may be provided by a product to
allow easy access to several actions. When a user selects a tool from a
tool palette, the pointer shape changes and pointer interaction is
determined by the tool. For example, selecting a line-drawing tool
causes a line to be drawn as users drag the pointing device.

CUA-interface guidelines define two types of cursors:

Selection cursor

A selection cursor is used for settings

choices and for all objects. This cursor
typically appears as a dotted outline box
around the settings choice or the object.
The cursor is usually seen even when
other types of emphasis are displayed.
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For example, the selection cursor is
visible on an object that is displayed with
in-use emphasis.

Text cursor A text cursor is used for keyboard text
input. Two visuals are typically used for
text cursors: a vertical bar to indicate
insert mode and a colored background
behind a character to indicate replace
mode.

Reiated Topics

Designing Keyboard and Cursor Usage
e “Cursor” on page 244
* “Entry Field (Control)” on page 272
¢ “Input Focus” on page 312
¢ “Keyboard” on page 315
* “Keys Help” on page 323
¢ “Mnemonic” on page 344
» “Selection Types and Techniques” on page 440
» “Shortcut Key” on page 450

Designing Mouse and Pointer Usage
e “Direct Manipulation” on page 261
¢ “Mouse” on page 350
* “Pointer” on page 378
¢ “Pointing Device” on page 382
+ “Selection Types and Techniques” on page 440
* “Tool Palette” on page 482

Cues

Cues provide information to users and help to orient them as they
interact with the interface. Cues can be used to direct a user's attention
to a part of the screen or to indicate a particular state of an object. The
two kinds of cues are visible and audible.

Visible Cues

Visible cues allow users to immediately see the results of their interaction
with the interface. We only discuss emphasis here, but arrow pointers,
cursors, even animation, can be used as visible cues as well.

The type of emphasis used is determined by the type of interaction a
user has with an object or choice. More than one type of emphasis may
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be valid on an object or choice at the same time, and therefore may be
seen simultaneously. The CUA guidelines define these types of
emphasis:

In-Use Emphasis: Indicates that a window is currently open on an
object; users can still interact with the object as they normally would.

Selected-State Emphasis: Indicates that a choice or an object is
selected.

Unavailable-State Emphasis: Indicates that a choice cannot be selected
at that time.

Target Emphasis: Indicates the object that is the receiver of a
direct-manipulation action. Target emphasis is used in conjunction with
different pointer visuals to indicate the type of action that will be
performed. Target emphasis can also indicate where the source object
will be placed in the target object.

Source Emphasis: Indicates that an object is the source for a direct
manipulation action. Source emphasis remains in effect until the direct
manipulation action is complete.

Audible Cues

Audible cues are provided when a user attempts to perform an action
that is not valid or when an event or state of the operating environment
requires the user's attention. For example, when a user tries to select a
choice displayed with unavailable-state emphasis, an audible cue should
be generated. However, users can always specify in their operating
environment that they want audible cues turned off.

Audible cues can be anything from a beep to a recorded message. The

only limit is the hardware your product runs on and the usefulness of the
cue for your users.
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Related Topics

Providing Cues

« “Audible Feedback” on page 212
“In-Use Emphasis (Cue)” on page 314
sSelected-State Emphasis (Cue)” on page 439
“Source Emphasis (Cue)” on page 465
“Target Emphasis (Cue)” on page 477
sUnavailable-State Emphasis (Cue)” on page 485

Chapter 7. Overview 201
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Chapter 8. Common User Access Interface Components

How to Use the CUA Reference

CUA interface components
are listed in alphabetic order
in this book.

Graphical representations

A technical definition is

provided for each component.

of the CUA interface component
are included for your

reference. These graphical
representations are examples
only. and are notintended

to define how a component
should eppear in your

interface. l

ltems listed under
“When to Use" provide
direction on the
circumstances under
which a component
should be used.

ltems listed under

== When to Use

(& This kem ensues a consistent, predictable,
and forgiving user interface.

— Guidelines

O This tem can further enhance the interface and

could give your product a competitive edge.
Essential Related Topics

*Guidelines® provide
direction on how to
use a component.

+See "Keyboard," page 98.
— Supplemental Related Topics
+See ‘Menu," page 145.

tems listed under
*Essential Relatad Topics*
should be read to understand
the use and interaction of

a component.

tems listed under
*Supplemental Related Topics®

are additional components that may
be of interest but are not critical to
understanding the component.

creating an interface
consistent with CUA
guidelines. will increase the
overall ease-of-use of

your product.

Figure 156. CUA Reference Page Example

© Copyright IBM Corp. 1989, 1992

Empty-check-box statements.
( O ) while notessential to

Filled-check-box statements
( &) ere considered to be
essential to creating an
interface that will be seen

by users as being consistent
with the CUA guidelines

and its undertying principles.
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Action (Choice Type)

. “Progress Indicator” on page 396
Supplemental Related Topics

. “Routing (Choice Type)” on page 421
. “Settings (Choice Type)” on page 448
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Action Message

Action Message

A message that indicates that a condition has occurred that requires a
response from the user. The user can correct the condition and then continue,
withdraw the request, or get help.

[ — - - oo ———

Ix My 7 riut- tofae

o Printer is out of paper.

[Cancél] [‘Hep ]

When to Use

ki Display an action message when a situation occurs in which a
user must correct the situation and retry, take some related
alternative action, or withdraw the request.

Guidelines

a Provide controls in the message window that allow a user to
correct the situation that caused the message to appear or to
request a related alternative action. For example, provide an
entry field in which a user can correct a value.

O Provide a push button that allows a user to retry the request
after correcting the situation that caused the message to
appear. For example, provide a push button labeled Retry
that a user can select after adding paper to the printer.

a If your product can determine that the situation that caused
the message to appear has been corrected so that the
process can continue, immediately remove the message. For
example, if the user puts paper in the printer and the product
can determine that paper has been added, immediately
remove the message.

a Provide a push button that allows a user to withdraw the
request. For example, provide a push button labeled Cancel.
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Action Message

O When a user withdraws a request, leave the objects in a form
that is meaningful to a user. For example, when a user
requests to copy a group of objects, and an error occurs that
causes the user to withdraw the request while the fifth object
is being copied, leave the first four copied objects where they
are and remove the partially copied fifth object.

a In the message text, suggest possible actions that a user can
take to correct the situation that caused the message to
appear.

ki Display the appropriate symbol in each action message as

Figure 157 indicates:

Figure 157. Symbols That Appear in Action Messages

Symbol When to use
When a user's immediate attention is not
required, such as when a user's data will not
worsen with time.
® When a user's immediate attention is required.

o Provide an audible cue when an action message is displayed.

Essential Related Topics

. “Information Message” on page 310

. “Message” on page 337

. “Push Button (Predefined)” on page 404

. “Warning Message” on page 494

Suppiemental Reiated Topics
. “Audible Feedback” on page 212
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Action Window

. “Routing (Choice Type)” on page 421
J “Secondary Window” on page 433

Supplemental Related Topics
. “Settings (Choice Type)” on page 448
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Active Window

O When a window is reopened and information about the
previous position of the cursor has been saved, redisplay the
cursor in its saved position. Otherwise, display the cursor in
a default position, for example on the top left-most item on
which the cursor can be positioned.

] Place a window on top of all other primary windows and make
it the active window when a user:

» Selects an object in the window
¢ Selects the title bar or window border of that window

* Presses the key assigned to the switch between
unassociated windows function

* Presses the key assigned to the switch between
associated windows function.

] Design a window so that a user can interact with it or make it
active when it is not the topmost window. For example, when
a user begins a process that searches a text object, allow the
user to interact with the text object while continuing to display
the Find action window on top of the text window.

Essentlal Related Topics
. “Inactive Window” on page 303
. “Input Focus” on page 312

Supplemental Related Topics
. “Window” on page 496
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Audibie Feedback

Audibie Feedback

A sound generated by the computer to draw a user's attention to, or provide
feedback about, an event or state of the computer. Audible feedback
enhances and reinforces visible feedback.

When to Use

o
o

Provide audible feedback when a warning message or action
message is displayed.

Provide audible feedback when a user types a character that
is not a mnemonic for the window in which the cursor is
positioned, and the control on which the cursor is positioned
does not accept text input. For example, if mnemonics are
supported but no choice has “L" assigned as the mnemonic,
provide audible feedback when “L" is typed. If mnemonics
are not supported, do not provide audible feedback when the
user types a character.

Provide audible feedback when a user attempts to select a
choice that is displayed with unavailable-state emphasis.

Guldelines

o

If a user has turned off the audible feedback option for the
operating environment and a situation arises in which the
system would normally generate audible feedback, do not
generate audible feedback. For example, if a user has turned
off audible feedback for the operating environment, do not
generate audible feedback when an action message is
displayed.

Allow a user to take advantage of audio-generation
capabilities of hardware and software. For example, allow a
user to specify different sounds to different events. At a
minimum, generate a beep as audible feedback.

Essential Related Topics

“Message” on page 337
“Unavailable-State Emphasis (Cue)” on page 485
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Cascaded Menu

Essential Related Topics

. “Control” on page 235

. “Menu (Control)” on page 331

. “Routing (Choice Type)” on page 421
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Check Box (Control)

When a user selects a check box from a group of check
boxes, do not change the state of any other check boxes
within the group.

When a check box represents a setting shared by more than
one selected object:

» Display a mark in the check box if all of the selected
objects have that setting turned on. For example, if two
selected objects are both locked, display a mark in the
Locked check box.

« Fill the box with shading if some, but not all, of the
selected objects have that setting turned on. For
example, if only one of two selected objects is locked, fill
the Locked check box with shading.

+ Do not display anything in the box if none of the selected
objects has that setting turned on. For example, if neither
of two selected objects is locked, leave the Locked check
box empty.

Assign a mnemonic to each check box choice.

If a check box has a mnemonic assigned to it, provide access
to the mnemonic by allowing a user to press the Alt key and
that mnemonic.

Capitalize only the first letter of the first word of a label of a
check box choice unless the label contains an abbreviation,
acronym, or proper noun that should be capitalized.

Essential Related Topics

“Control” on page 235

Suppiemental Related Topics

“Choice” on page 218
“Mnemonic” on page 344
“Window Layout” on page 500

Chapter 8. Common User Access Interface Components
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B 3

Cholce

display these choices: display these choices in a window
instead.

If a user attempts to select a choice that is currently
unavailable, indicate in the information area that the choice
cannot be selected and that Help will indicate why the choice
is unavailable.

Identify a choice with graphics or text, or both, depending on
which best identifies the choice. For example, choices for a
drawing product could consist of graphic fill patterns rather
than text.

Dynamically change the name of a choice by adding text or
graphics, or both, to the name of a choice to make the
meaning of that choice clearer in a given context. For
example, changing the name of the Undo choice to Undo
typing clarifies the meaning and differentiates the choice from
Undo delete.

Do not change the function of a choice because of a given
context. For example, do not provide a push button labeled
“Pause/Resume” that would have the function of either
pausing or resuming a process depending on the current
context. In that case, provide a push button labeled Pause
and a push button labeled Resume and display
unavailable-state emphasis on the one that is not available in
the current context.

Capitalize only the first letter of the first word of a name of a
choice unless the name contains an abbreviation, acronym, or
proper noun that should be capitalized.

Use the predefined label for each predefined choice.

Provide the predefined mnemonic for each predefined textual
choice.

Provide a unique mnemonic for each product-specific textual
choice in a menu, unless no meaningful unigue mnemonic
can be found.

Use Figure 158 to determine the appropriate choice types for
each control. For example, use a check box control, rather
than a menu or push button, for a settings choice that allows
a user to choose whether or not lines are displayed in a table.

Chapter 8. Common User AccessInterface Components
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Cholce

220 Object-Oriented Interface Design

Figure 158. Recommended Choice Usage

Menu or Action choice Routing choice  Settings

Control choice

Menu Yes Yes Yes, but
recommend
using a
notebook
instead.

Push button Yes Yes No

Check box No No Yes

Radio button No No Yes

Value set No No Yes

List box No No Yes

Drop-down list No No Yes

box

Combination No No Yes

box

Drop-down No No Yes

combination

box

Spin button No No Yes

Slider No No Yes




Choice
Essential Related Topics

. “Action Choice (Choice Type)” on page 204

J “Control” on page 235

. “Menu (Control)” on page 331

J “Routing (Choice Type)” on page 421

J “Settings (Choice Type)” on page 448

. “Unavailable-State Emphasis (Cue)” on page 485

Supplemental Related Topics

o “Audible Feedback” on page 212
. “Information Area” on page 307

. “Mnemonic” on page 344

. “Notebook (Control)” on page 363
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o
o

Clear (Choice)

space the object or group of objects occupied or when
nothing is selected.

Use the default delete folder provided by the operating
environment as the destination of the Clear choice for objects
represented by icons.

If the destination of the Clear choice is a delete folder,
append the label of the Clear choice with the name of the
associated delete folder. For example, modify the choice to
read Clear to Trash1 when “Trash1” is the name assigned to
the delete folder into which the Clear choice will place cleared
objects.

If a user changes the name of the delete folder to which
cleared choices are placed, immediately update the label of
the Clear choice to display the new name of the delete folder.

Assign the Delete key as the shortcut key for the Clear
choice when the Delete choice is not provided.

Assign “E” as the mnemonic for the Clear choice.

Essentlal Related Topics

“Delete (Choice)” on page 254
“Edit Menu” on page 270

Supplemental Related Topics

“Delete Folder (Object)” on page 256

Chapter 8. Common (User'Access. Interface Components
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Clipboard

Clipboard

A data storage area used during transfer of information within an object or
between objects. A clipboard is typically provided by the operating

environment.

When to Use

ki Provide access to the clipboard for all objects that support
data transfer.

Guidelines

O Provide access to the clipboard through the Cut, Copy,
Create, and Paste choices.

(m} Support as many formats of the object as is practical given

the different views in which the object can be pasted.

Essential Related Topics

. “Copy (Choice)” on page 240
. “Create (Choice)” on page 242
o “Cut (Choice)” on page 246

. “Data Transfer” on page 248

. “Paste (Choice)” on page 376
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Close (Choice)
a

B8 B =-

When closing a work area, save the position and size of each
open window associated with that work area, so that they can
be restored if the work area is opened at a later time.

When a user selects the Close choice, remove the window
and any associated secondary windows from the workplace.

When a user closes a work area, remove from the workplace
all windows associated with that work area.

Assign “C” as the mnemonic for the Close choice.

Assign Alt+F4 as the shortcut key combination for the Close
choice.

Essential Related Topics

“Push Button (Predefined)” on page 404
“System Menu” on page 475
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Column Heading
o

If a column heading is wider than the widest item in its
associated column, center the column heading over the
column.

If a column heading is narrower than the widest item in its
associated column, and the items in the column are
left-aligned and of various lengths, align the column heading
with the left edge of the column.

If a column heading is narrower than the widest item in its
associated column, and the items in the column are
right-aligned and of various lengths, align the column heading
with the right edge of the column.

If information in a column is of fixed length, center the column
heading over the column.

Allow a user to directly edit a column heading in the place
where it is displayed.

If you allow a user to directly edit a column heading, allow the
user to edit the column heading by clicking on the text with
the mouse selection button.

Suppiemental Related Topics

“Field Prompt” on page 278
“Group Heading” on page 292
“Window Layout” on page 500
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Combination Box (Control)

O

When a user decreases the size of the window in which the
combination box is displayed, decrease the number of
settings choices or objects displayed in the combination box
to a minimum of six. If the window is sized so that six
settings choices or objects cannot be displayed, clip the
combination box.

Capitalize only the first letter of the first word of a settings
choice or object unless the settings choice or object contains
an abbreviation, acronym, or proper noun that should be
capitalized.

Display an initial value from the list in the entry field and
display the initial value with selected-state emphasis so that
typed text will replace the value.

Provide horizontal or vertical scroll bars, or both, when some
of the data is not visible in the combination box.

Essentlal Related Topics

“Control” on page 235

“Drop-Down Combination Box (Control)” on page 266
“Drop-Down List (Control)” on page 268

“Entry Field (Control)” on page 272

“List Box (Control)” on page 325

“Scroll Bar” on page 428

Suppiementai Related Topics

“Spin Button (Control)” on page 467
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Container (Control)

] Display the number of objects in a container near the
bottom-lefthand corner of the container’s icon, so that both the
number and graphic are visible. For example, show the
number on a small square background that has a different
color than the icon.

a Allow a user to turn off the display of the count.
Essentiai Related Topics

. “Control” on page 235

o “Selection Types and Techniques” on page 440

Suppiementai Reiated Topics

J “Column Heading” on page 227

. “Data Transfer” on page 248

. “Folder (Object)” on page 287

. “Extended Selection” on page 275
. “Include (Choice)” on page 305

. “In-Use Emphasis (Cue)” on page 314
o “Object” on page 366

o “Primary Window” on page 391

. “Sort (Choice)” on page 463

. “Status Area (Cue)” on page 473
. “Work Area (Object)” on page 512
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Contextual Help

a While a user is performing a direct-manipulation operation
and presses the Help key, cancel the direct-manipulation
operation and display contextual help for that
direct-manipulation operation. For example, if a user presses
the Help key while moving an object from one container to
another by dragging it, display contextual help for the
direct-manipulation operation, such as the result of dropping
the object on that container.

ki If a choice is displayed with unavailable-state emphasis and
contextual help is provided, describe in the help why the
choice is unavailable and how the user might make the
choice available.

o Assign F1 as the Help key.

Essentiai Related Topics
. “Direct Manipulation” on page 261

Suppiementai Reiated Topics

o “Help Menu” on page 296

. “General Help (Choice)” on page 289
. “Help Index (Choice)” on page 294

. “Keyboard” on page 315

. “Keys Help” on page 323

. “Mouse” on page 350

o “Using Help (Choice)” on page 489
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Control
] See Figures 159 and 160 on page 237 and Figure 161 on

page 238 for the recommended usage of text and non-text
controls.
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Control

Figure 159. Recommended Usage of Text-Entry Controls

Control Number of Length of Types of Shown As Relative Selection
Selectable Entry Fleld Selectable Space Type
Cholces (characters)  Cholces Used Supported
Entry field None 60 or fewer None Alphanumeric  Low Text
(single line)
Entry field None Any None Alphanumeric  Medium - Text
(multiple-line) high
Combination Any number 60 or fewer Variable Alphanumeric  High Single
box settings choice in list
choices or and text in
objects entry field
Drop-down Any number 60 or fewer Variable Alphanumeric  Low Single
combination settings choice in list
box choices or and text in
objects entry field
Spin button 20 or fewer 20 or fewer Settings Alphanumeric  Low Single
with entry choice from choice in list
field an ordered and text in
list entry field
Figure 160 (Page 1 of 2). Recommended Usage of Non-Text-Entry Controls
Control Number of Types of Shown As Relative Selection
Selectable Cholces Space Used Type
Cholces Supported
Push button 1 for each Fixed action or Alphanumeric, Low Single
push button, 6 routing choices Graphic
or fewer per
field
Radio button 1 for each Fixed setting Alphanumeric Medium Single
radio button, 6 choices
or fewer per
field
Value set 20 or fewer Fixed settings Short Medium Single
choices alphabetic,
Numeric,
Graphic
List box Any number Variable Alphanumeric, Medium - High Single, Multiple
settings Graphic
choices or
objects
Drop-down list Any number Variable Alphanumeric, Low Single
settings Graphic
choices or
objects

Chapter 8. Common User. Access Interface Components
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Control

Figure 160 (Page 2 of 2). Recommended Usage of Non-Text-Entry Controls

Control Number of Types of Shown As Relative Selection
Selectable Choices Space Used Type
Cholces Supported
Check box 1 for each Fixed settings Alphanumeric, Medium Multiple
check box, 6 choices Graphic
or fewer per
field
Menu bar 6 or fewer Fixed routing Alphabetic, Low Single
choices Graphic
Pull-down 10 or fewer Fixed action or Alphanumeric, Low Single
menu routing choices Graphic
Cascaded 10 or fewer Fixed action or Alphanumeric, Low Single
menu routing choices Graphic
Pop-up menu 10 or fewer Fixed action or Alphanumeric, Low Single
routing choices Graphic
Slider 60 or fewer Fixed setting in Numeric, Low Single
visible a range Graphic
increments
Spin button 20 or fewer Setting choice Alphanumeric Low Single
without entry from an
field ordered list
Container Any number Objects Alphanumeric, High Extended
Graphic
Figure 161. Recommended Usage of Notebook Control
Control Number of Types of Shown As Relative Selection
Objects and Objects and Space Used Type
Controls Controls Supported
Notebook Any number Any (except Alphanumeric, Medium - high As appropriate
another Graphic for each object
notebook) or control
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“Choice” on page 218

“Column Heading” on page 227

“Combination Box (Control)” on page 229
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Control

“Default Action” on page 250
“Descriptive Text” on page 258
“Drop-Down Combination Box (Control)” on page 266
“Drop-Down List (Control)” on page 268
“Entry Field (Control)” on page 272
“Field Prompt” on page 278

“Group Box” on page 290

“List Box (Control)” on page 325
“Menu (Control)” on page 331

“Menu Bar” on page 334

“Notebook (Control)” on page 363
“Push Button (Control)” on page 400
“Radio Button (Control)” on page 409
“Separator” on page 446

“Slider (Control)” on page 461

“Spin Button (Control)” on page 467
“Value Set (Control)” on page 490
“Window” on page 496

“Window Layout” on page 500
“Window Navigation” on page 507
“Window Title” on page 510
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o
o

Copy (Choice)

Display the Copy choice with unavailable-state emphasis
when the selected object cannot be copied to the clipboard or
when nothing is selected.

Assign Ctrl+Insert as the shortcut key combination for the
Copy choice.

Assign “C" as the mnemonic for the Copy menu choice.

Essentiai Related Topics

“Clipboard” on page 224
“Create (Choice)” on page 242
“Cut (Choice)” on page 246
“Edit Menu” on page 270
“Paste (Choice)” on page 376

Suppiementai Related Topics

“Data Transfer” on page 248
“Pop-Up Menu” on page 388

Chapter 8. Common User Access Interface-Components 241



Digitized by GOOS[Q



o
o

Create (Choice)

If the object for which the Create choice was requested
supports reflections, display the Create choice as a routing
choice that leads to a cascaded menu with choices for
selecting a new object or another appearance of the same
object.

When a user creates an object on the clipboard, do not
change the state of the source object.

Display the Create choice with unavailable-state emphasis
when a new object cannot be created from the selected
object or when nothing is selected.

Assign Alt+Insert as the shortcut key combination for the
Create choice.

Assign “A” as the mnemonic for the Create menu choice.

Essential Related Topics

“Clipboard” on page 224
“Copy (Choice)” on page 240
“Cut (Choice)” on page 246
“Data Transfer” on page 248
“Edit Menu” on page 270
“Paste (Choice)” on page 376

Supplementai Reiated Topics

“Direct Manipulation” on page 261
“Pop-Up Menu” on page 388
“Reflection (Object)” on page 413
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Cursor

Cursor

The symbol cue that indicates the current position of the keyboard-input focus.
The keyboard cursors are the selection cursor and the text cursor.

P s
Selection :
cursor : @ !

1991 Watson Faser
e e mmmar e mmaa e —————
- . - - - 4 . 8 e - " s m o _q
Text Svest [ - : '
cursor '
oy [ | state

When to Use

o Display a text cursor in text that can be edited or selected
and currently has input focus.

o Display a selection cursor in any component (other than text
that can be edited) that a user can interact with using the
keyboard.

Guideiines

ki Display only one cursor at a time.

a Show the selection cursor as a dotted outline box around the
current object.

] Display the text cursor as a vertical bar between characters
when a user is in insert mode.

] Display the text cursor as background shading behind a
character when a user is in replace mode.

o Move the cursor to the pointer position when a user presses

the mouse selection button on an object, choice, or text.

] Make the cursor visible in addition to any other forms of
emphasis that are currently visible on an object while the
cursor is on that object. For example, display the cursor and
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Cursor

selected-state emphasis on a selected object when the cursor
is moved to that object.

Except when scrolling by using the cursor-movement keys,
scroll the cursor along with the information, even if that
means scrolling the cursor out of sight.

When a user presses any cursor-movement key, keep the
cursor in sight, scrolling the information if necessary. For
example, if a user is viewing a document and presses the
End of Data key, keep the cursor visible while scrolling to the
end of the document.

When moving the cursor to a control causes the control to be
scrolled into view, scroll as much of the control into view as
possible. For example, if moving the cursor to a radio-button
field causes scrolling, scroll as much of the radio-button field
into view as possible.

In a component that can be scrolled, such as a scrollable list
box, do not allow the cursor to wrap.

in a component that cannot be scrolled, such as a menu,
allow the cursor to wrap at the top and bottom of the
component.

Supplementai Related Topics

“Choice” on page 218

“Entry Field (Control)” on page 272
“Pointer” on page 378

“Text Entry” on page 479
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Cut (Choice)

Essential Related Topics

“Clipboard” on page 224
“Copy (Choice)” on page 240
“Create (Choice)” on page 242
“Data Transfer” on page 248
“Edit Menu” on page 270
“Paste (Choice)” on page 376

Supplemental Related Topics

“Clear (Choice)” on page 222
“Delete (Choice)” on page 254
“Pop-Up Menu” on page 388
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Data Transfer

Essentlal Related Topics

“Clipboard” on page 224
“Direct Manipulation” on page 261

Supplementai Related Topics

“Copy (Choice)” on page 240
“Cut (Choice)” on page 246
“Paste (Choice)” on page 376
“Pop-Up Menu” on page 388
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Default Action

Figure 162. Default Actions

Context User action Default action
System-menu Double-click Close window
symbol mouse selection

button

Minimized window Double-click
mouse selection
button

Restore the minimized window
to its previous size and
position

Cursor positioned Enter key
on minimized
window

Restore the minimized window
to its previous size and
position
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Default Action

a Assign default actions as in Figure 163.
Figure 163. Recommended Default Actions
Context User action Recommended default
action
Icon Double-click Open a new window
mouse selection containing the last displayed
button view of an object. If the icon
is currently displayed with
in-use emphasis, surface the
existing window or open a
new window, depending on
the type of behavior the user
has specified for the operating
environment.
icon Drag using Move or Copy, depending on
pointing device source and target objects
Cursor positioned Enter key Open a new window
on icon containing the last displayed
view of an object
Window containing Enter key Perform action assigned to the
a frequently-used frequently-used push button
push button choice
Window not Enter key Perform default action
containing a assigned for object on which
frequently-used the cursor is positioned
push button choice
Information Enter key Close information message
message window (using the OK push
button)
Warning message Enter key Perform non-destructive action
Action message Enter key Retry if supported; otherwise,
perform a non-destructive
action.

¥ Provide a visible cue to indicate which push button in a
window performs the default action for that window. For
example, place a dark border around the push button that
performs the default action for that window.

] When the cursor is on a push button, make that push button

the default for that window.
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Default Action

a When the cursor is moved from a field of push buttons, reset
the default push button to be the same as it was before the
cursor entered that field of push buttons. For example, if a
user moves the cursor from the OK push button (the default)
to the Help push button (the new default), then moves the
cursor to a field of radio buttons, the default push button
should again be the OK push button.

Essential Related Topics

. “Data Transfer” on page 248

. “Push Button (Control)” on page 400

. “Push Button (Predefined)” on page 404
Supplemental Reiated Topics

. “Direct Manipulation” on page 261

o “Icon” on page 300

. “System Menu” on page 475

. “Window” on page 496
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Delete (Choice)

If the object for which the Delete choice is requested supports
reflections, display the Delete choice as a routing choice that
leads to a cascaded menu with choices for deleting just this
reflection or deleting the entire object and all reflections on it.

When a user selects the Delete choice, move the remaining
information closer together so that it closes the space
previously occupied by the removed information. For
example, if characters are removed from an entry field, move
the remaining characters closer together.

Use the default delete folder provided by the operating
environment as the destination of the Delete choice for
objects represented by icons.

If the destination of the Delete choice is a delete folder,
append the label of the Delete choice with the name of the
associated delete folder. For example, modify the choice to
read Delete to Trash1 when “Trash1” is the name assigned
to the delete folder into which the Delete choice will place
cleared objects.

If a user changes the name of the delete folder to which
deleted choices are placed, immediately update the label of
the Delete choice to display the new name of the delete
folder.

If you provide the Delete choice, assign Delete as the
shortcut key.

Assign “D” as the mnemonic for the Delete choice.

Essentlal Related Topics

“Clear (Choice)” on page 222
“Edit Menu” on page 270

Suppiemental Related Topics

“Delete Folder (Object)” on page 256
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Delete Foider (Object)

Supplemental Related Topics

“Clear (Choice)” on page 222
“Delete (Choice)” on page 254
“Folder (Object)” on page 287
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Device (Object)

Device (Object)

An object that represents a physical or logical device, such as a printer,
mouse, or scanner, that is connected to a user's system. Device objects can
be provided by products or by the operating environment.

Device object

| R M

Printer

L. . e

When to Use

O Provide a device object for each device to which a user has
access.

Guideiines

a Allow each device object to support data-transfer operations.
For example, allow a user to drag and drop objects onto
printer, plotter, and film-recorder device objects.

ki If you provide access to a device object from a menu and

there is more than one device that a user has access to
through that device object, allow the user to designate the
device to be used. For example from a Print choice, provide
a list of printers in a cascaded menu or in a window.

Supplemental Reiated Topics
J “Data Transfer” on page 248
. “Object” on page 366
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Direct Manipulation

a

Allow a user to transfer data through direct manipulation. For
example, when a user drags a document to a printer, prepare
the document to be printed and schedule it to be printed on
that printer.

During a direct-manipulation operation, display source
emphasis on the source object.

During a direct-manipulation operation, if a target object is in
a state where it can receive data as a result of the
direct-manipulation operation, display target emphasis on the
target object when the pointer is on that object.

During a direct-manipulation operation, if a target object is in
a state where it can receive data as a result of the direct
manipulation operation, but cannot receive the object being
directly manipulated, display target emphasis and change the
pointer when the pointer is over that object. For example,
change the pointer to the “do not” pointer.

During a direct-manipulation operation on a single object,
drag a copy of the icon or an outline of the object. If an

identical image of an icon for that object is not available,

substitute an outline of the object's icon.

During a direct-manipulation operation on a group of objects
where the spatial relationship between the objects in the
group is riot relevant for positioning in the view of the target
object, such as on the workplace and in folders, drag a
generic image of three overlapped objects.

If a direct-manipulation operation is performed on a group of
objects and the requested action cannot be performed on all
of the objects, perform the requested action on the valid
objects and display a message giving completion information.

During a direct-manipulation operation on a group of objects
where the spatial relationship between the objects in the
group is relevant for positioning in the view of the target
object, such as in a composed view of an object, drag the
objects while maintaining their relative positions.

When a user drags an image or an outline of an object to
perform a copy operation, dim the image or outline as in
Figures 165 and 166 on page 262.
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Direct Manipulation

Figure 165. Dragging an Image of an Object
Singie object Multiple objects

Move operation re T
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Figure 166. Dragging an Outline of an Object
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] When a user drags an object or group of objects, attach an

image or outline of the object or group of objects to the
pointer at the spot on the object or within the group of objects
where the direct-manipulation operation was initiated.

ki When a direct-manipulation operation will result in a
predefined action, augment the pointer using the predefined
pointer visuals.

o When a direct-manipulation operation will result in a
product-specific action, augment the pointer to indicate what
the resulting action will be.

0 Provide a create-on-drag setting in the settings view of each
object. For example, provide a Create on drag check box
choice in an object's settings notebook. When this setting is
set on, change the keyboard override of a direct-manipulation
operation from the copy function to the create furction.

¥ When the create-on-drag setting is set on, change the object's
icon to show this setting by showing the small icon on a
notepad background as in Figure 167 on page 264.
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Direct Manipulation

“Mouse” on page 350
“Pointing Device” on page 382
“Pop-Up Menu” on page 388
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Drop-Down Combination Box (Control)

Display no more than six choices or objects at a time in a
drop-down combination box.

Provide horizontal or vertical scroll bars, or both, when some
of the data is not visible in the drop-down combination box.

Capitalize only the first letter of the first word of a choice or
object name unless the choice or object name contains an
abbreviation, acroriym, or proper noun that should be
capitalized.

Essential Related Topics

“Combination Box (Control)” on page 229
“Control” on page 235

“Drop-Down List (Control)” on page 268
“List Box (Control)” on page 325

Suppiemental Related Topics

“Entry Field (Control)” on page 272
“Keyboard” on page 315

“Mouse” on page 350

“Text Entry” on page 479
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Drop-Down List (Control)

Drop-Down List (Control)

A control that is a variation of a list box. A drop-down list only displays one
item until the user takes an action to display the other objects or choices. Like
a list box, the drop-down list does not allow a user to type information into it.

Drop-down lists

SN

Color [ Red [E.  Coor NIEARGESIE|x|
Blue ‘
Green
Al e g o ym
LYellow
When to Use
a Use a drop-down list instead of a single selection list box

when a choice or object is not changed frequently or when
space is so limited that the window does not have enough
space to display a list box.

Guideiines

o Display an initial value from the list in an entry field that
contains read-only text.

a Display the choices or objects in a drop-down list in an order
that is meaningful to a user, such as alphabetic order,
numeric order, chronological order, or some other order. For
example, display modem baud rates in numeric order.

o In a list that can be scrolled, such as a scrollable list box, do
not allow the cursor to wrap.

(m} Display no more than six choices or objects at a time in a
drop-down list.
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Drop-Down List (Control)

Provide horizontal or vertical scroll bars, or both, when some
of the information is not visible in the drop-down list.

Capitalize only the first letter of the first word of a choice or
object name unless the choice or object name contains an
abbreviation, acronym, or proper noun that should be
capitalized.

Essential Related Topics

“Combination Box (Control)” on page 229

“Control” on page 235

“Drop-Down Combination Box (Control)” on page 266
“First-Letter Cursor Navigation” on page 286

“List Box (Control)” on page 325

Suppiementai Related Topics

“Keyboard” on page 315
“Mouse” on page 350
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Edit Menu

Copy
Create
Paste
--Separator--
Clear
Delete
--Separator--
Find

Select all
Deselect ali

O Provide additional product-specific choices in the Edit menu
grouped with other related choices.

ki Assign “E” as the mnemorniic for the Edit choice.

Essential Related Topics

. “Clear (Choice)” on page 222

. “Copy (Choice)” on page 240

o “Create (Choice)” on page 242

. “Cut (Choice)” on page 246

. “Delete (Choice)” on page 254

o “Find (Choice)” on page 284

. “Paste (Choice)” on page 376

. “Select All and Deselect All (Choice)” on page 435
. “Undo and Redo (Choice)” on page 487

Suppiemental Related Topics
. “Selected Menu” on page 437
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Entry Field (Control)

example, with VGA resolution use a one-pel solid green line
along the bottom of an entry field.

] To indicate an error in the information entered in an entry
field, display, along the bottom, left, and right edges of the
entry field, a thin unbroken line of a solid color specified by
the user for the operating environment. For example, with
VGA resolution use a one-pel solid red line on the bottom,
left, and right edges of an entry field.

0 To indicate an entry field containing read-only text, display the
entry field text against the normal window background and do
not display an outline box around the text. That is, display
the entry field text against the normal window background.

Figure 169. Different Types of Entry Fields

Description Exampie
Entry field with outline box
| Text |
Entry field with background color of : So--q
entry field Text
Entry field with background color of R A e e o
entry field— Required P Text ]
Entry field with background color of
entry field— Error l' Text = 7 _‘]
Entry field with background color of
the underlying window— Read-only Text
Entry field with background color of ) . L aw
entry field— Scrollable 4 averylonglineofted = . i¥:
ki Allow a user to scroll data in an entry field when more text

can be typed or when more information is available than can
be displayed in the entry field at any one time.

a When information can be scrolled in an entry field, provide a
visible cue to indicate that the information can be scrolled.
For example, provide left and right arrow scroll push buttons
on an entry field of one line or provide a scroll bar for an
entry field of more than one line.

a If an entry field allows tabs within the field, allow a user to
press Ctrl+Tab to exit the entry field and to move the cursor
to the next control in the window.
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Entry Fieid (Control)

(] If an entry field must contain a value, provide an appropriate
initial value.
a If a user will typically accept the initial value in the entry field

or replace it by typing, display the initial value with
selected-state emphasis so that the text is replaced by the
first typed character.

Essential Related Topics

. “Control” on page 235

o “Text Entry” on page 479 v

Suppiemental Related Topics

. “Combination Box (Control)” on page 229

. “Drop-Down Combination Box (Control)” on page 266
. “Spin Button (Control)” on page 467

. “Window Layout” on page 500

. “Window Navigation” on page 507
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" Extended Selection

Figure 170 (Page 1 of 2). Extended Selection Techniques

and move the pointer to
the end point; release
the mouse selection
button at the end point.

Technique Mouse Keyboard Resuit
Point selection Click mouse selection With cursor on object to Deselects all other
button with pointer on be selected, press objects in selection
object to be selected. Ctrl+Spacebar; also scope; selects single
spacebar if spacebar is identified object.
not used to type a
space.
Point-to-endpoint selection
Area Press mouse selection Not applicable. Deselects all other
(Marques) button at the start point objects in selection

scope; selects all
objects contained within
the identified area.

Range (Swipe)

Press mouse selection
button at the start point
and move the pointer to
the end point; release
the mouse selection
button at the end point.

Press Shift at the start
point and hold while
using cursor-movement
keys to move the cursor
to the end point;
release Shift at end

point.

Deselects all other
objects in selection
scope; selects all
objects in order from the
identified start point to
the identified end point.

Range (Click)

Click mouse selection
button at the start point;
press Shift and click the
mouse selection button
at the end point, then
release Shift key.

Not applicable.

Deselects all other
objects in selection
scope; selects all
objects in order from the
identified start point to
the identified end point.

Random-point selection
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Extended Selection

Figure 170 (Page 2 of 2). Extended Selection Techniques

identified object.

Technique Mouse Keyboard Resuit

Random Press mouse selection Not applicable. Deselects all other

(Swipe) button with pointer on objects in selection
first object to be scope; selects
selected; move the individual objects in the
pointer over other order the user identified
objects to be selected; the objects to be
release mouse selection selected.
button.

Note:

Modifying extended selection

When a user is using a mouse, pressing the Ctrl key while performing a selection technique allows the
user to add objects to and remove objects from the current group of selected objects by bypassing the
initial deselection.

In point selection and random-point selection, pressing the Ctrl key while selecting an object or group
of objects toggles the selection state of the first object or group of objects selected and that new state
becomes the selection state of all objects selected thereafter until the Ctrl key is released.

In point-to-endpoint selection, the selection state of the start point is toggled first and that new state
becomes the selection state of all objects within the range or area.

In point selection and random-point selection, pressing spacebar toggles the selection state of the

Essentiai Reiated Topics

“Multiple Selection” on page 358

“Selection Types and Techniques” on page 440

“Single Selection” on page 457

Suppiementai Reiated Topics

“Automatic Selection” on page 213

“Descriptive Text” on page 258
“Information Area” on page 307
“Marquee Selection” on page 327

“Point-to-Endpoint Selection” on page 385

“Point Selection” on page 383
“Status Area (Cue)” on page 473
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Field Prompt
If a field prompt is displayed under a group heading, indent
the field prompt to the right of the group heading.

Capitalize only the first letter of the first word of a field prompt
unless the prompt contains an abbreviation, acronym, or
proper noun that should be capitalized.

Use descriptive text to provide additional information.

Left-align fields of controls along a margin to the right of the
longest field prompt in a column.

Suppiementai Reilated Topics

“Column Heading” on page 227
“Descriptive Text” on page 258
“Group Heading” on page 292
“Window Layout” on page 500
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File Menu (Application-Oriented)

Guldelines

o

a

o

When the following choices are provided, place them in the
following relative order in the Fiie menu:

New

Open
--Separator--
Save

Save as
--Separator--
Print

Add any product-specific choices, as needed, grouped with
other related choices.

Assign “F” as the mnemonic for the Flle menu choice.

Essential Reiated Topics

“Menu (Control)” on page 331
“New (Choice)” on page 361
“Open (Choice)” on page 369
“Print (Choice)” on page 393
“Save (Choice)” on page 423
“Save As (Choice)” on page 427

Supplemental Related Topics

“File Menu (Object-Oriented)” on page 282
“Menu Bar” on page 334
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File Menu (Object-Oriented)

ki Assign a unique mnemonic for the class name choice.

Essential Related Topics

. “Menu (Control)” on page 331

o “Open As (Choice)” on page 371

. “Print (Choice)” on page 393

. “Save (Choice)" on page 423

Supplementai Reiated Topics

. “File Menu (Application-Oriented)” on page 280
. “Menu Bar” on page 334

Chapter 8. Common User(Access Interface Components 283



Digitized by GOOS[Q



O

o

Find (Cholce)

Avoid removing the Find action window unless a user
explicitly requests to remove it, such as by selecting a Ciose
push button.

Always display the Find action window on top of the primary
window it is dependent on, even when the Find action
window is not the active window.

Avoid opening a new window to display the results of the find
operation.

Assign “F" as the mnemonic for the Find choice.

Essential Related Topics

'
[ ]

“Edit Menu” on page 270

Supplementai Reiated Topics

“Include (Choice)” on page 305
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First-Letter Cursor Navigation

First-Letter Cursor Navigation

A selection technique in which users select an object in a list by typing the first
character of the object they want to select.

When to Use

ki Provide first-letter cursor navigation in all lists of objects or
settings choices, such as details views, list boxes, and
drop-down lists.

Guldelines

k) When a user types a letter, move the cursor to the next object
or settings choice that starts with that letter.

k) When a user types a letter that has no valid match, do not
move the cursor.

k) Allow a user to press either the uppercase or lowercase
character to gain access to first-letter cursor navigation.

Essentlal Related Topics
. “Audible Feedback” on page 212
. “Cursor” on page 244

Supplemental Related Toplcs
. “Drop-Down List (Control)” on page 268
. “List Box (Control)” on page 325
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Folder (Object)

o Provide a folder containing sample objects from which users
can create new objects. Make the create-on-drag setting the
initial setting for the objects in the folder. For example,
provide a folder named “New Forms” containing initialized
versions of frequently-used forms.

Essentiai Reiated Topics

. “Container (Control)” on page 231

. “Work Area (Object)” on page 512
Suppiemental Reiated Topics

. “Delete Folder (Object)” on page 256
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Group Box

Supplemental Related Toplics

. “Control” on page 235

J “Group Heading” on page 292
. “Separator” on page 446

. “Window Layout” on page 500
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Group Heading
Supplemental Related Topics

. “Control” on page 235
. “Field Prompt” on page 278
. “Window Layout” on page 500
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Help Index (Choice)

Allow a user to search the help index. For example, provide
a Search routing choice in a menu or on a push button.

When a user specifies a synonym as a search criterion, find
the corresponding help topic and display it in a secondary
window with a title bar containing the name of the help topic
that was found as a match to the synonym. For example, if a
user specifies the topic “action bar” as a search criterion, and
you've provided help for the topic “menu bar,” display help for
menu bar in a window entitied “Menu Bar - Help.”

Do not include the words “Help for” in index entries. For
example, do not label an entry “Help for Cut.”

Assign “I" as the mnemonic for the Help Index choice.

Essentlal Related Topics

“Help Menu” on page 296
“Keys Help” on page 323
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Heip Menu

Display help information in a secondary window.

Create the title of a Help window by naming the object or
action about which help was requested followed by a dash (-)
and the word Help.

If additional wording is helpful in identifying the window, place
the extra words after the dash (to the right, left, or both sides
of the word Help). For example, label the window MyObject
- General Help.

Do not place the title of a help window in the text of the help
information; instead, rely on the title bar.

When a user selects a Help choice or presses the Help key,
do not change the state or appearance of the object about
which help was requested. For example, if a user requests
help about a check-box choice, do not select the check-box
choice because help was requested.

Place a help window so that it does not cover the object for
which help was requested.

Provide help in the form most appropriate and useful to a
user. For example, use text, graphics, animation, audio,
video, or any other technique or combination of techniques
that conveys the information clearly and concisely.

Assign “H" as the mnemonic for the Help menu choice.

Essential Related Topics

“General Help (Choice)” on page 289

“Help Index (Choice)” on page 294

“Menu (Control)” on page 331

“Product Information (Choice)” on page 395
“Push Button (Control)” on page 400
“Tutorial (Choice)” on page 484

“Using Help (Choice)” on page 489
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Help Menu

Suppiemental Related Topics

. “Contextual Help” on page 233
. “Keyboard” on page 315

. “Keys Help” on page 323

. “Window Title” on page 510
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Design an icon so that it shows the important characteristics
of the object it represents and important states of the object.
Such characteristics might include:

» Needs attention, for example, when a printer is out of
paper

* Threshold reached, for example, when a mailbox is full

+ Read-only, for example, when a user does not have the
ability to edit a document.

» Security classification, for example, confidential or
restricted

» Urgency, for example, when a piece of urgent electronic
mail arrives

« Quantity, for example, the number of objects a container
holds.

When an icon displays the state or settings of the object it
represents, immediately update the icon to indicate changes
to the state or settings. For example, if a user selects an
object, immediately display selected-state emphasis on the
icon that represents the selected object.

If a user changes a folder into a work area or changes a work
area into a folder, immediately update the icon of that
container to indicate the change.

Allow a user to customize the appearance of an icon. For
example, allow a user to change an icon to make it more
meaningful, recognizable, or personal.

Display appropriate emphasis, such as source emphasis,
target emphasis, selected-state emphasis, and in-use
emphasis, when a user interacts with an icon. For example,
display an object's icon with in-use emphasis when a user
displays a view of that object in a window.

Do not show in-use emphasis on small icons used in the title
bar.

Do not display a count of the number of objects in a container
on a small icon.

Do not use an algorithmically reduced copy of the original
icon as a small icon. Instead, use a separate graphic to
display a small icon that shows fewer characteristics so that
the characteristics can be more easily distinguished.
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icon

Allow a user to rename an object where that object is
displayed.

If you allow a user to edit an icon's label, provide text entry
techniques that allow the user to type, select, and manipulate
the text of the icon's label.

Supplemental Related Topics

“Container (Control)” on page 231

“In-Use Emphasis (Cue)” on page 314
“Object” on page 366

“Selected-State Emphasis (Cue)” on page 439
“Source Emphasis (Cue)” on page 465
“Target Emphasis (Cue)” on page 477

“Text Entry” on page 479
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Inactive Window

Essential Related Topics

. “Active Window” on page 210
. “Input Focus” on page 312
Supplemental Related Topics

. “Window"” on page 496

304 Object-Oriented Interface Design



Digitized by GOOS[Q



Include (Choice)
o

a

of

Display the results of the Include operation in the window
from which the Include choice was selected.

In the window in which the results of the Include operation
will be displayed, provide a status area to list the criteria used
to create the subset. For example, indicate the number of
objects displayed, as well as the total number of objects in
the container.

When an object is added to another object on which an
included view is displayed and in which the include criteria
are being maintained for that view, and the object being
added matches the include criteria for the subset, place the
object being added in its correct position in the subset. For
example, if a document is added to a folder and that
document matches the current include criteria for that folder,
the document will be visible in the current view; if the
document does not match the include criteria, the document
is added to the folder, but the document will not be visible in
the current view.

When a user performs an include operation on an object,
apply the include criteria to the entire object, not just the
contents of the current view of the object.

Assign “I" as the mnemonic for the Iinclude choice.

Essentiai Related Topics

“View Menu” on page 492

Suppiementai Related Topics

“Find (Choice)” on page 284
“Status Area (Cue)” on page 473
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Information Area

example, for single selection display text saying, “Select at
most one.”

Make the information area the same width as the window.

Make the information area no taller than necessary to
accommodate brief, but meaningful, information. For
example, when using text, accommodate only two lines of
text.

If you provide an information area, place it at the bottom of a
window.

If you provide an information area and there is a horizontal
scroll bar in the window, place the information area below the
scroll bar and above the window border.

Use a separator to separate the information area from the
rest of the window. For example, use a solid line or a
horizontal scroll bar to separate the information area from the
rest of the window.

If you provide an information area, do not scroll the
information area when the window's contents are scrolled.

If a user attempts to select a choice that is currently displayed
with unavailable-state emphasis, indicate in the information
area that the choice cannot be selected and that requesting
help will explain why it is unavailable.

If you provide an information area, allow a user to turn the
display of the information area on or off. For example,
provide a settings choice in the View pull-down menu or on a
page in a settings notebook that allows a user to turn the
display of the information area on or off.

Remove information from the information area as soon as it is
no longer relevant to the current state of the window or the
current position of the cursor.

Do not allow a user to interact with the information area,
except to copy information from the information area.

Do not use an information area to display information that a
user must see; display that type of information in a message.

If a user reduces the width of a window with an information
area and the information can wrap in the information area,
wrap the information; otherwise, clip the information area.
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Information Area

Do not provide scroll bars for an information area and do not
allow a user to scroll information in the information area.

Essential Related Topics

“Information Message” on page 310
“Separator” on page 446

Supplemental Related Topics

“Choice” on page 218
“Clipboard” on page 224
“Progress Indicator” on page 396
“Status Area (Cue)” on page 473
“Window Layout” on page 500
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Information Message

Information Message

A message that indicates that a condition has occurred that the user can do
nothing about. The only actions available to the user are to acknowledge the

message or get help.

Myt Foldeif@dvchiveli

Archived 165 files; 35 files were not
archived. See the archive log for details.

When to Use

of

Display an information message when a situation has
occurred that the user can do nothing about or when there is
additional information about the status of normal completion.
If a progress indicator is currently displayed in its own
window, display the message information in the progress
indicator window.

Guideiines

of

o

Provide an OK push button that allows a user to acknowledge
the information displayed in the information message and
remove the message.

Display the i symbol in each information-message window.

Essentiai Reiated Topics

“Action Message” on page 206
“Message” on page 337

“Progress Indicator” on page 396

“Push Button (Predefined)” on page 404
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. “Warning Message” on page 494

Supplemental Related Topics
. “Information Area” on page 307
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Input Focus

When an inactive window becomes active as a result of a
technique that does not explicitly specify the position of the
cursor, redisplay the cursor in its previous position.

When a user presses the mouse menu button, move input
focus to the pop-up menu.

Avoid changing the input focus as a result of a
direct-manipulation operation.

When a user presses the Switch Between Associated
Windows key, move the input focus between windows
displayed from the same object. For example, when a user
presses Alt+F6, move the input focus from a primary window
to an associated secondary window.

When a user presses the Switch Between Unassociated
Windows key, move the input focus between the groups of
associated windows displayed from different objects. For
example, when a user presses Alt+Esc, move the input focus
from a window to an unassociated window.

Essentiai Related Topics

“Active Window” on page 210
“Inactive Window” on page 303

Supplemental Related Topics

“Cursor” on page 244

“Keyboard” on page 315

“Mouse” on page 350

“Window Navigation” on page 507
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In-Use Emphasis (Cue)

In-Use Emphasis (Cue)
A visible cue that indicates that a window is open on an object.

2y ry .
In-use ﬁ X
emphasis )

My Folder

When to Use

o When a user opens a window on an object represented by an
icon, display in-use emphasis on that object's icon.

Guidelines

o Remove in-use emphasis from an object's icon when all
windows containing a view of that object have been removed
from the user's workplace.

(] Display in-use emphasis as diagonal stripes behind each
appearance of an object's icon.

i Do not display in-use emphasis on the small icon when it is
on the title bar.

o Do not change the behavior of an object when it is in use.

For example, allow a user to open additional windows by
double-clicking its icon with the pointing device.

Supplementai Related Topics
. “lcon” on page 300
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Keyboard

A device, consisting of systematically arranged keys, that allows a user to type
information, move the cursor, or select functions assigned to keys.

When to Use

u

techniques.
Guldelines
o
O
o

Provide access to all functions of an object using equivalent,
though not necessarily identical, keyboard and pointing device

!Use the Ctrl, Shift, and Alt keys only to modify the function of
other keys or key combinations on the keyboard.

Use the Alt key only to provide access to mnemonics.

If the functions listed in Figure 171 and Figure 172 on
page 319 are provided, assign them to the keys listed in the
table. Do not assign these functions to other keys unless a
user reassigns them.

Figure 171 (Page 1 of 5). Keyboard Functions and Key Engravings

Function Key Engraving Description
(US Keyboard)
Backspace <+—(Backspace) Deletes one character to the left of the cursor.
Backtab Shift+Tab | «— Moves the cursor to the previous field. The cursor is
(Backtab) positioned either on the previous choice in that field or on
the currently set choice in that field. The cursor moves
from right to left and bottom to top. At the top-leftmost
field, the cursor moves to the bottom-rightmost field.
Within an entry field, backtab moves the cursor to the
character position defined by the previous tab stop.

Beginning of Ctrl+Home Moves the cursor to the top-leftmost position in the current

data field.

Beginning of line Home Moves the cursor to the leftmost choice in a group of
choices, or to the beginning of the current line in an entry
field.

Cancel Esc Removes the window without applying any changes that

were not previously applied in that window.
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Figure 171 (Page 2 of 5). Keyboard Functions and Key Engravings

Function Key Engraving Description
(US Keyboard)

Cancel direct Esc Cancels the direct manipulation operation.

manipulation

Create Alt+Insert Creates a new object, similar to the selected object, and
places it on the clipboard

Clear Delete or no Removes selected object or group of objects from view

assignment (see without compressing the space previously occupied by the
Note) object or group of objects.

Close Alt+F4 Closes active window.

Contextual help F1 Displays contextual help for the choice, object, control, or
group of choices, objects, or controls relative to the current
context, such as the cursor position or the process currently
in progress.

Copy Ctrl+Insert Produces a duplicate of the selected object or group of
objects and places it on the clipboard.

Cut Shift+Delete Removes the selected object or group of objects and
copies it to the clipboard.

Default action <« Enter or Performs the default action for the control the cursor is

Enter (on positioned on.
numeric keypad),
depending on
the control the
cursor is on
Delete Delete (see Removes selected object or group of objects from view and
Note) compresses the space previously occupied by the object or
group of objects.

Deselect all Ctrl+\ Removes selected-state emphasis from all objects in the
active window.

Display Alt+¢ (Down Displays the list for the drop-down list or the drop-down

drop-down list or Arrow) combination box.

drop-down

combination box

End of data Ctrl+End Moves the cursor to the bottom-rightmost position in the
current field.

End of line End Moves the cursor to the rightmost choice in a group of
choices, or to the end of the current line in an entry field.

Extend selection Shift+cursor- Extends tne selection in the direction in which the cursor is

movement key

moved.
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Figure 171 (Page 3 of 5). Keyboard Functions and Key Engravings

Function Key Engraving Description
(US Keyboard)

General help F2 (in a Help Displays a brief overview of each action or task, or both,

window) that a user can perform within the window.

Help index F11 (in a Help Displays an alphabetic listing of help topics for an object or

window) a product.

Hide Alt+F9 Removes the window and all associated windows from the
screen.

Keys help F9 (in a Help Displays a listing of all the key assignments for an object or

window) a product.

Maximize Alt+F10 Enlarges the window to its largest possible size.

Minimize Alt+F9 Reduces the window to its smallest possible size and
removes all of the windows associated with that window
from the screen.

Move Alt+F7 Allows a user to move a window to a different location.

Move cursor Arrow keys Moves the cursor left, right, up, or down. At the last
choice, the cursor wraps. For example, at the bottom-most
choice, the cursor wraps to the top-most choice to the right.

New line «+— Enter Performs the default action for the control the cursor is
positioned on.

Page down Page Down A scrolling action that displays information below the
currently visible window area.

Page left Ctrl+Page Up A scrolling action that displays information to the left of the
currently visible window area.

Page right Ctrl+Page Down A scrolling action that displays information to the right of
the currently visible window area.

Page up Page Up A scrolling action that displays information above the
currently visible window area.

Paste Shift+Insert Copies the contents of the clipboard into an object at the
specified location.

Pop-up menu Shift+F10 Displays a pop-up menu for the indicated object or group of
selected objects.

Redo Shift+Alt+ Reverses the effect of the last applied undo action.

<+—(Backspace)

Refresh now F5 Updates the window to reflect the underlying data.

Restore Alt+F5 Returns the window to the size it was and the position it

was in before the user minimized or maximized the window.
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Figure 171 (Page 4 of 5). Keyboard Functions and Key Engravings

Function Key Engraving Description
(US Keyboard)

Select all Ctrl+/ Selects all objects in active window.

Select object or Use Spacebar if Selects object or choice on which cursor is positioned.

choice on which it is not assigned

cursor is to any other

positioned function;

otherwise, use
Ctrl+Spacebar

Size Alt+F8 Allows a user to change the size of the window.

Switch between Alt+F6 Changes the active window within a group of related

associated windows.

windows

Switch between Insert Toggles between insert and replace modes.

insert and

replace modes in

text entry

Switch between Alt+Esc Changes the input focus between the groups of associated

unassociated windows displayed from different objects (if more than one

windows object is displayed by an object).

Switch to and F10 Moves the cursor from within a window to its menu bar or

from menu bar from the menu bar to within the window.

Switch window F6 Moves the cursor in a clockwise direction from one window

pane pane to the next.

System menu Shift+Esc Displays system menu.

Tab Tab— | Moves the cursor to the next field. The cursor is positioned
either on the first choice in that field or on the currently set
choice in that field. The cursor moves from left to right and
top to bottom. At the bottom-rightmost field, the cursor
moves to the top-leftmost field.

Within an entry field, tab moves the cursor to the character
position defined by the next tab stop.

Toggle in or out Shift+F8 Toggles in or out of add mode when extended selection is

of add mode provided for a view. The initial deselection is bypassed and

when in the new selected objects are added or removed from the
extended current group of selected objects.

selection mode

Tutorial Shift+F2 (in a Displays online educational information.

Help window)
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Figure 171 (Page 5 of 5). Keyboard Functions and Key Engravings

Function Key Engraving Description
(US Keyboard)

Undo Alt+Backspace Reverses the action of the most recently performed user

action.

Using help Shift+F10 (in a Displays help information that describes how to use the
Help window) help facility.

Window list Ctri+Esc Displays the window list window from the system menu.

Word left Ctri+« (Left Moves the cursor to the beginning of the word to the left of
Arrow) the cursor.

Word right Ctrl+—» (Right Moves the cursor to the end of the word to the right of the
Arrow) cursor. Includes any trailing space characters.

Note: Assign the Delete key to either the Delete or Clear function, if only one is provided. If both
Delete and Clear functions are provided, assign the Delete key to the Delete furiction.

Figure 172 (Page 1 of 4). Keys to Functions

Key Engraving Key Only Alt+Key Ctri+Key Shift+Key
F1 Display
contextual help
F2 In a Help In a Help
window, display window, display
General help Tutorial
F4 Close
F5 Refresh now Restore
Fé Switch window Switch from a
pane window to an
associated
window
F7 Move
F8 Size Toggles between
in or out of add
mode, when in
extended
selection mode
F9 In a Help Minimize or Hide
window, display
Keys help
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Figure 172 (Page 2 of 4). Keys to Functions

Key Engraving Key Only Alt+Key Ctri+Key Shift+Key

F10 Switch to menu Maximize Display pop-up
bar. Places the menu. In a Help
cursor on the window, display
menu bar. Using help

window instead.

F11 In a Help
window, display
Help index
window

\ (Backslash) Deselect all

«+— (Backspace)! Backspace Undo

Delete Delete or Clear Cut

+ (Down Arrow) Moves cursor Display Extends
down, if possible drop-down list or selection to the

drop-down current character

combination box. position on the
line below the
current line

Moves from

notebook tab or

page push

button to

notebook page.

End End of line End of data Extend selection

<« Enter Default action or Default action New line
new line (when
in text)

Enter (on Default action.

numeric keypad) Never new line.

Esc Cancel or cancel Switch from a Window list Display system
direct window to an menu
manipulation unassociated

primary window

Home Beginning of line Beginning of Extend selection

data

Insert Switch between Create Copy Paste
insert and
replace modes in
text entry

320 Object-Oriented Interface Design




Keyboard

Figure 172 (Page 3 of 4). Keys to Functions

Key Engraving Key Only Alt+Key Ctri+Key Shift+Key
<« (Left Arrow) Moves cursor Word left Extends
left, if possible selection one
character
position to the
left
Page Down Page down Move to next Page right Extend selection
page in
notebook
Page Up Page up Move to previous  Page left Extend selection
page in
notebook
-+ (Right Arrow) Moves cursor Word right Extends
right, if possible selection one
character
position to the
right
Spacebar2 Toggles the Display system Always toggles Inserts a space
selection state of  menu the selection where space is
the object or state of the allowed
choice on which object or choice
the cursor is on which the
positioned cursor is
positioned
/ (Slash) Select all
Tab—s |3 Moves cursor to Moves to the Moves to the
next control; in next control previous tab

an entry field,
moves to next
tab position.

when the cursor

is currently in an
entry field or in a
notebook.

position or to the
previous control.
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Figure 172 (Page 4 of 4). Keys to Functions

1. Pressing Shift+Alt+«— (Backspace) performs the Redo action.
2. Use Spacebar if it is not assigned to any other function; otherwise, use Ctrl+Spacebar.
3. Ctri+Shift+Tab—s | moves to the previous control when the cursor is currently in an entry field.

Key Engraving Key Only ARt+Key Ctri+Key Shift+Key
4 (Up Arrow) Moves cursor Moves focus Extends
up, if possible from notebook selection to the

page to current character
notebook tab or position on the
page push line above the
button. current line

Note:

Supplemental Related Topics

“Clear (Choice)” on page 222
“Control” on page 235

“Copy (Choice)” on page 240
“Cursor” on page 244

“Delete (Choice)” on page 254
“Menu (Control)” on page 331
“Mnemonic” on page 344
“Selection Types and Techniques” on page 440
“Shortcut Key” on page 450

“Text Entry” on page 479
“Window Navigation” on page 507
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Keys Help

Keys Help

An entry in the help index that displays a window containing a listing of key
assignments and pointing-device button assignments, if applicable, for the
object or application from which keys help was requested.

[={Car Dealership Help [alo]
_§ervices Options Help
* | Help for Keys |ej0|

Use these keys to move the cursor in the editing area:

Key : Function :

K -l

Up Moves the cursor up one line.

When to Use

\i Provide a Keys help choice in the help index.

Guidelines

] List in keys help all key assignments for the window from
which the user requested help.

a Indicate to a user which keys are available in the current state
of the window.

] If a pointing device is attached to a user's system, list in keys
help the functions assigned to the pointing device buttons.

a List shortcut key assignments in keys help.

a If a user adds or changes key assignments, list the new or
changed assignments in keys help along with any unchanged
assignments.

Essential Related Topics
. “Help Index (Choice)” on page 294
o “Help Menu” on page 296
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Supplemental Related Toplcs
. “Keyboard” on page 315
. “Shortcut Key” on page 450

324 Object-Oriented Interface Design



Digitized by GOOS[Q



List Box (Control)

a

When a user increases the size of the window in which the
list box is displayed, increase the number of settings choices
or objects displayed in the list box.

When a user decreases the size of the window in which the
list box is displayed, decrease the number of settings choices
or objects displayed in the list box to a minimum of six. If the
window is sized so that six settings choices or objects cannot
be displayed, clip the list box.

When a list box provides multiple selection, place in the
descriptive text for the list box information about the number
of items that can be selected. For example, add text and a
counter near the list box that dynamically shows the number
of items selected, such as “3 selected.”

Capitalize only the first letter of the first word of a choice or
object name unless the choice or object name contains an
abbreviation, acronym, or proper noun that should be
capitalized.

Essential Reiated Topics

“Control” on page 235
“Drop-Down List (Control)” on page 268

Supplementai Related Topics

“Column Heading” on page 227

“Combination Box (Control)” on page 229
“Drop-Down Combination Box (Control)” on page 266
“Field Prompt” on page 278

“First-Letter Cursor Navigation” on page 286

“Scroll Bar” on page 428

“Selection Types and Techniques” on page 440
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Marquee Selection

ki Display selected-state emphasis on each object as soon as
the object is completely contained within the marquee box.

ki Display selected-state emphasis on each icon as soon as the
icon's graphic is completely contained within the marquee
box.

Supplemental Related Toplcs

. “Point-to-Endpoint Selection” on page 385

. “Selection Types and Techniques” on page 440
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Maximize (Choice)

o Change a maximize button to a restore button when a window
is currently maximized.

| Before maximizing a window, save its state, including its size
and position for use when the window is restored.

ki Assign Alt+F10 as the shortcut key combination for the
Maximize choice.

ki Assign “X” as the mnemonic for the Maximlze choice.

Essential Reiated Topics
. “System Menu” on page 475

Supplemental Related Topics

. “Minimize (Choice)” on page 342
. “Restore (Choice)” on page 418
. “Size (Choice)” on page 459
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Menu (Control)
ki

Except in the Selected menu, a pop-up menu, or when a
user switches between Full menus and Short menus, do not
add or remove choices from a menu to indicate availability of
choices. Instead, display unavailable choices with
unavailable-state emphasis.

If a choice is never available to a particular user, do not
display it in a menu, and do not save space for it in a menu.

Place related choices together.
Use separators to distinguish groups of related choices.

Place product-specific choices either following a group of
related predefined choices or at the bottom of a menu.

Keep the relative order of identical choices the same among
different menus. For example, keep the order of the Cut,
Copy, Create and Paste choices the same in the Edit
pull-down menu and the pop-up menu for an object.

Use graphics, text, or both for each choice in a menu
depending on which best identifies the choice. For example,
a menu for a drawing product could be made up of graphic
fill-patterns rather than text.

Dynamically add text or graphics to a choice to make the
meaning of that choice clearer in a given context. For
example, change the name of the Undo choice to Undo
typing. This clarifies the meaning and differentiates the
choice from Undo delete.

Capitalize only the first letter of the first word of a name of a
choice in a menu unless the name contains an abbreviation,
acronym, or proper noun that should be capitalized.

Avoid using settings choices in menus unless a user
specifically requests to place settings choices in menus. Put
settings choices in a notebook control in a settings view for
the object instead.

If a menu contains a group of settings choices that are not
mutually exclusive, display a check mark to the left of each
choice that has been selected. Remove the check mark
when the choice is deselected.

If a menu contains a group of settings choices that are
mutually exclusive, display unavailable-state emphasis on the
choice that currently applies to the object. Remove the
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unavailable-state emphasis when the choice no longer applies
to the object.

Place at least two choices in a menu.

Avoid placing more than 10 choices in a menu. Use
cascaded menus to reduce the number of choices in a menu.

Provide a shortcut key for each frequently used choice in a
pull-down menu or cascaded menu.

Provide the predefined mnemonic for each predefined textual
choice in a menu.

Provide a unique mnemonic for each product-specific textual
choice in a menu, unless no meaningful unique mnemonic
can be found.

Essentlal Related Topics

“Cascaded Menu” on page 214

“Choice” on page 218

“Menu Bar" on page 334

“Mnemonic” on page 344

“Pop-Up Menu” on page 388

“Pull-Down Menu” on page 398

“Shortcut Key” on page 450

“Short Menus and Full Menus (Choice)” on page 454
“Unavailable-State Emphasis (Cue)” on page 485
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Menu Bar

If you provide choices that do not logically fit within any of the
predefined menus, such as the Edit menu or the View menu,
provide product-specific menu bar choices that lead to menus
that logically group your product-specific choices.

Add any product-specific menu bar choices between the View
and Help menu-bar choices. If a View choice is not
provided; place product-specific menu-bar choices between
the last standard menu-bar choice that is provided and the
Help choice.

If a menu-bar choice can never be selected by a particular
user, do not display it on the menu bar, and do not save
space for it on the menu bar.

When a user selects a choice on a menu bar, display the
pull-down menu associated with that choice.

When a window contains push buttons that affect the entire
window and the window contains a menu bar, place choices
in the pull-down menus that provide function equivalent to the
push button functions in that window.

Use graphics, text, or both, for each choice in a menu bar, as
appropriate to the product. For example, choices on a menu

~bar for a drawing product could be graphical rather than

textual.

Capitalize only the first letter of the first word of a name of a
choice on a menu bar unless the name contains an
abbreviation, acronym, or proper noun that should be
capitalized.

Assign a unique mnemonic to each product-specific textual
choice on a menu bar, unless no meaningful mnemonic can
be found.

Provide the predefined mnemonic assignments for the
standard menu bar choices.

Essentlai Related Topics

“Choice” on page 218
“Control” on page 235

“Menu (Control)” on page 331
“Mnemonic” on page 344
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. “Pull-Down Menu” on page 398
. “Routing (Choice Type)” on page 421

Supplemental Related Toplcs

. “Edit Menu” on page 270

. “File Menu (Application-Oriented)” on page 280
. “Help Menu” on page 296

. “Options Menu” on page 375

. “Push Button (Control)” on page 400

. “Selected Menu” on page 437

. “System Menu” on page 475

. “View Menu” on page 492

. “Window” on page 496

. “Windows Menu” on page 509

336  Object-Oriented Interface Design



Message

Information displayed in a window in response to an unexpected event, a
situation in which something undesirable could occur, or when there is
additional status information on a process that has completed. The three
types of messages are information message, warning message, and action

message.

When to Use

O Use a message to report unexpected or undesirable situations
to the user.

] Use a message to indicate that a process has completed
successfully, but there is additional information about the
status of the completion that the user must see.

Guldelines

o Display a warning message to indicate that an undesirable
situation could occur but that the user can allow the process
to continue.

ki Display an action message to indicate that a condition has
occurred and that the user must correct the situation and
retry, choose an alternative action, or withdraw the request.

ki Display an information message to indicate that a condition
has occurred that the user can do nothing about or that the
user must see additional information about the status of
normal completion.

ki If a progress indicator is displayed in a separate window,
display information about the status of a process in the
progress-indicator window.

o Phrase message text so that a user clearly understands what
caused the message as well as what action, if any, can be
taken to correct the situation that caused the message.

] Avoid phrasing messages in a way that requires a “Yes” or

“No” response from the user. For example, do not use the
message, “Are you sure you don't want to save the file?”
Instead, use, “File has been modified. Select 'Discard’ to
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throw away changes or select 'Save' to save the file and then
quit.” If Yes and No push buttons are used, avoid using
negatives in the message text.

Provide access to help information from each message
window by providing a push button labeled Help.

If an associated window is open, display a message in a
secondary window that is dependant on the associated
window.

If no associated window is open for which a message must
be displayed, augment that object's icon with a small version
of the message symbol. For example, if a note could not be
successfully sent and no associated window is open, augment
the mail basket icon with an appropriate message symbol,
such as an “" or “2."

If no associated window is open for which a message must
be displayed and the object's icon is not currently visible,
augment the container that is visible with a small version of
the message symbol. For example, if an object's icon is
contained in a folder that is currently visible, augment the
folder's icon with an appropriate message symbol. If that
folder's icon were not visible because it was contained in a
closed work area, augment the work area's icon with an
appropriate message symbol.

Use Figure 173 to determine which symbol to use to visually
identify each type of message.
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Figure 173. Message Symbols and Message Types

Symbol Message Type

Information Message

Warning Message

>

o Action Message (When a user's immediate
ﬁ attention is not required, such as when the
situation will not worsen with time.)

Action Message (When a user's immediate
attention is required.)

@

Include in the window title the name of the object and the

Display the message symbol to the left of the message text.

action or situation that caused the message to appear. For

example, “Drive A: — Format Diskette” might be used for a

message title for a message displayed during a format
operation.

Make messages as modeless as possible. For example, if a

message is associated with an entry field in a window, make

the message modeless.

If you provide a message identifier in a message window,

place it in the bottom right-most corner of the message and
display it in a smaller font than the rest of the message text.

display messages.

Use Figure 174 on page 340 to determine when and how to
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Figure 174. Message and Progress Indicator Flowchart

Essential Related Topics

. “Action Message” on page 206
. “Information Area” on page 307
. “Information Message” on page 310
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. “Progress Indicator” on page 396
. “Push Button (Predefined)” on page 404
. “Warning Message” on page 494

Suppiemental Related Toplcs
. “Audible Feedback” on page 212
. “Information Area” on page 307
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Minimize (Choice)

When a user minimizes a window that has been minimized
previously, place the minimized-window visual where it had
been before being restored previously.

When a user minimizes a work area, remove from the
workplace all windows associated with that work area and
save the open state of each associated window for use when
the work area is restored.

Before minimizing a window, save its state, including its size
and position, along with the state of each of its associated
windows, to be used when the window is restored.

Assign Alt+F9 as the shortcut key combination for the
Minimize choice.

Assign “N” as the mnemonic for the Minimize choice.

Essentlal Related Toplcs

“System Menu” on page 475

Supplemental Related Topics

“Maximize (Choice)” on page 329
“Restore (Choice)” on page 418
“Size (Choice)” on page 459
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Mnemonic

Make mnemonics unique:

e Within each pull-down menu, cascaded menu, and pop-up
menu.

 For all choices, field prompts, controls that allow typing,
push buttons, and menu bar choices within a window.

In a window with a menu bar, when a user presses
Alt+mnemonic character, move the cursor to a menu-bar
choice that has that mnemonic.

In a control that allows typing, when a user presses
Alt+mnemonic character, move the cursor to a choice that has
that mnemonic outside the control.

Identify each mnemonic with an underline.

If a mnemonic is an alphabetic character, allow a user to
press either the uppercase or lowercase character.

Provide a mnemonic for the default push button if the default
push button is not always a push button at the bottom of the
window.

For push buttons that do not open a new window or close the
current window, avoid moving the cursor when a user types a
mnemonic to select a push button.

If you provide the following choices, assign unique
mnemonics to them as in 175 through 185 on pages 345
through 348.

Figure 175. Mnemonic Assignments for the Title Bar and Menu Bar

Cholce Mnemonic

System menu Spacebar

File menu

Selected menu

Edit menu

View menu

Options menu

Windows menu

T|(s|o|l<|m|w|m

Help menu
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Figure 176. Mnemonic Assignments for a Field of Push Buttons

Push button Mnemonic

Apply

OK

Reset

Retry

Stop

Close

Continue

Pause

D|(O|IOO|®V|D|(D|O]|>

Resume

Note:

1. Reset, Retry, and Resume will not appear within the same field of push
buttons.

2. Close and Continue will not appear within the same field of push buttons.

Figure 177. Mnemonic Assignments for the System Menu

System Menu Cholce Mnemonlc

Restore

Move

Size

Minimize

Hide

Maximize

Close

Window list

v|s|o|x|T|z|w|z|D

Split

Figure 178 (Page 1 of 2). Mnemonic Assignments for the File Menu

File Menu Choice Mnemonic
New N
Open (Application-oriented) (0]
Open as (Object-oriented) (0]
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Figure 178 (Page 2 of 2). Mnemonic Assignments for the File Menu

Flle Menu Choice Mnemonic
Save S
Save as A
Print P

Note: Open and Open as will not appear within the same menu

Figure 179. Mnemonic Assignments for the Selected Menu

Selected Menu Choice Mnemonic
Open as (0]
Print P

Figure 180. Mnemonic assignments for the Edit Menu

Edit Menu Choice Mnemonic

Undo

Redo

Cut

Copy

Create

Paste

Clear

Delete

Find

Select all

rfofmom|o|>»|O0|4A|D|C

Deselect all

Figure 181 (Page 1 of 2). Mnemonic Assignments for the View Menu

View Menu Choice Mnemonic
icon C
Details D
Settings T
Sort S

Chapter 8. Common User Access Interface Components 347



Mnemonic

Figure 181 (Page 2 of 2). Mnemonic Assignments for the View Menu

View Menu Choice Mnemonlc
Include |

Refresh R

Refresh now N

Figure 182. Mnemonic Assignments for the Refresh Cascade Choices

Choice Mnemonic
On (0]
Off F

Figure 183. Mnemonic Assignments for the Options Menu

Options Menu Choice Mnemonlc
Short menus S
Full menus F

Figure 184. Mnemonic Assignments for the Windows Menu

Windows Menu Choice Mnemonic

Window list w

Figure 185. Mnemonic Assignments for the Help Menu

Heip Menu Choice Mnemonic
Help index |

General help G

Using help U

Tutorial T

Product information P

ki For choices other than those listed in the preceding tables,
assign mnemonic characters by applying the first applicable
guideline that follows:

1. Use the first character of the choice name, or the first
character of one of the words in a multiple-word choice,
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Mnemonic

unless those characters have been assigned as
mnemonics for other choices.

2. If the first character of a choice name has been used as
the mnemonic for another choice, use a consonant in the
choice name.

3. If all consonants in a choice name have been used as
mnemonics for other choices, use any other character in
the choice name.

4. If all characters in a choice name have been used as
mnemonics for other choices, add a unique character to
the choice text and make it the mnemonic. Display the
character in parentheses after the choice.

Supplementai Related Topics

. “Audible Feedback” on page 212

. “First-Letter Cursor Navigation” on page 286
. “Keyboard” on page 315

. “Shortcut Key” on page 450
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Mouse

A commonly used pointing device, containing one or more buttons, that allows
a user to interact with a product or the operating environment. A mouse
button is mapped to one of three functions: selection, manipulation, and
displaying a pop-up menu.

Guidelines

a Assign mouse button one as the mouse selection button as
the initial default for a two-button mouse.

m] Assign mouse button two as the mouse manipulation button
as the initial default for a two-button mouse.

a Assign the chording of mouse buttons one and two as the
mouse menu button as the initial default for a two-button
mouse.

i When a user clicks a mouse button, perform the function

assigned to a click of that button.

ki Design your product so that when a user double-clicks a
mouse button, only the function assigned to a double-click of
that button is performed. Do not allow the function assigned
to a single click of that mouse button to be performed. For
example, if a user double-clicks on an object, the object's
selection state should remain unaffected, and the object
should be opened.

o Do not assign double-click as the only way to select a choice
and perform an action. Provide a keyboard alternative, such
as a menu choice or push button.

m] Do not assign double-click functions to choices on which
users will typically perform multiple single clicks, such as on
scroll bar buttons.

ki Perform the function assigned to a chord when a user
presses more than one mouse button in such a way that the
buttons are down and the mouse moves no more than the
distance that the user has specified for the operating
environment. Do not perform the functions assigned to
clicking each mouse button individually.

350 Object-Oriented Interface Design




Mouse

When a user presses the mouse selection button, move the
input focus to the pointer position or to the closest part of the
window that can receive the input focus.

Avoid moving input focus to the pointer position when a user
presses the mouse menu button.

If pop-up menus are provided, allow a user using a 3-button
mouse to select a choice from the pop-up menu with either
the mouse selection button or mouse menu button.

Provide access to all functions of an object using equivalent,
though not necessarily identical, mouse and keyboard
techniques.

Assign the mouse-button functions for a one-button,
two-button, and three-button mouse as in the following tables:

Figure 186 (Page 1 of 2). Mouse Techniques for Selection
Selection Mouse Key User action to User action to Resuit
technique button pressed begin selection end selection
pressed
Point selection Selection None Click on any object Not applicable Selected-state
or choice that can emphasis is
be selected. displayed on
object or
choice.
Begin Selection None Click in list of Not applicable Anchor point is
point-to-endpoint objects or choices set.
range (click) that can be
selection selected.
End Selection Shift Click elsewhere in Not applicable All objects in
point-to-endpoint list of objects or range ar
range (click) choices that can selected.
selection be selected.
Point-to-endpoint Selection None Press and hold Release mouse All objects that
area mouse button in button. are fully within
(marquee) blank space, then the marquee
selection drag until all box are
desired objects are selected.
within the marquee
box.
Random-point Selection None Press mouse Release mouse All items
selection button while button when passed over
pointer is on an pointer is on last by mouse
object, then move object to be while mouse
mouse while selected. button was
holding mouse down are
button down. selected.
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Figure 186 (Page 2 of 2). Mouse Techniques for Selection

Selection Mouse Key User action to User action to Result

technique button pressed begin selection ond selection

pressed
Deselect all Selection None Click in blank Not applicable Selection
space. emphasis is

removed from
all objects or
choices

Figure 187 (Page 1 of 2). Mouse Techniques for Direct Manipulation for a One-Button Mouse

Direct Mouse Key User action to begin User action to end Result

manipulation button pressed direct manipulation direct manipulation

technique pressed

Move Selection None Press mouse button Release mouse button Object is
while pointer is on an when pointer is on moved from
object, then move target object. source to
mouse while holding target.
the button down.

Cause Move Selection Shift Press mouse button Release mouse button Object is

(override while pointer is on an when pointer is on moved from

default) object, then move target object. source to
mouse while holding target.
the button down.

Copy Selection None Press mouse button Release mouse button A copy of the
while pointer is on an when pointer is on source object
object, then move target object. is placed at
mouse while holding the target
the button down. A position.

Cause Copy Selection Ctrl Press mouse button Release mouse button A copy of the

(override while pointer is on an when pointer is on source object

default}-when object, then move target object is placed at

create-on-drag mouse while holding the target

is set off button down position

Cause Create Selection Ctrl Press mouse button Release mouse button A new object

(override while pointer is on an when pointer is on is placed at

default}-when object, then move target object the target

create-on-drag mouse while holding position

is set on button down

Incremental Selection None Click on scroll button Not applicable Contents of

scrolling in scroll bar. window are

scrolied one
smallest
scrolling
increment.

Page scrolling Selection None Click in scroll shaft Not applicable Contents of
between scroll button window are
and scroll box. _ scrolled one

page
increment.
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Figure 187 (Page 2 of 2). Mouse Techniques for Direct Manipulation for a One-Button Mouse

Direct Mouse Key User action to begin User action to end Resuit

manipulation button pressed direct manipulation direct manipulation

technique pressed

Direct Selection None Drag scroll box to a Not applicable Contents of

positioning different position on window are

scroll shaft. scrolled to

display
information at
relative
position
indicated by
scroll box.

Spilit window Selection None Drag split bar. Not applicable Window is
divided into
multiple panes.

Figure 188 (Page 1 of 2). Mouse Techniques for Direct Manipulation for a Two-Button or
Three-Button Mouse

Direct Mouse Key User action to begin User action to end Result

manipulation button pressed direct manipulation direct manipulation

technique pressed

Move Manipulation None Press mouse button Release mouse button Object is
while pointer is on an when pointer is on moved from
object, then move target object. source to
mouse while holding target.
the button down.

Cause Move Manipulation Shift Press mouse button Release mouse button Object is

(override while pointer is on an when pointer is on moved from

default) object, then move target object. source to
mouse while holding target.
the button down.

Copy Manipulation None Press mouse button Release mouse button A copy of the
while pointer is on an when pointer is on source object
object, then move target object. is placed at
mouse while holding the target
the button down. position.

Cause Copy Manipulation Ctrl Press mouse button Release mouse button A copy of the

(override while pointer is on an when pointer is on source object

default)-when object, then move target object is placed at

create-on-drag mouse while holding the target

is set off button down position

Cause Create Manipulation Ctrl Press mouse button Release mouse button A new object

(override while pointer is on an when pointer is on is placed at

default)-when object, then move target object the target

create-on-drag mouse while holding position

is set on button down

Incremental Selection None Click on scroll button Not applicable Contents of

scrolling in scroll bar. window are

scrolled one
smallest
scrolling
increment.
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Figure 188 (Page 2 of 2). Mouse Techniques for Direct Manipulation for a Two-Button or

Three-Button Mouse
Direct Mouse Key User action to begin User action to end Resuit
manipulstion button pressed direct manipulation direct manipulation
technique pressed
Page scrolling Selection None Click in scroll shaft Not applicable Contents of
between scroll button window are
and scroll box. scrolled one
page
increment.
Direct Selection None Drag scroll box to a Not applicable Contents of
positioning different position on window are
scroll shaft. scrolled to
display
information at
relative
position
indicated by
scroll box.
Split window Manipulation None Drag split bar. Not applicable Window is
divided into
multiple panes.
Figure 189. Mouse Techniques for Miscellaneous Actions for a One-Button Mouse
Action Mouse Key User action to begin User action to end Result
button pressed action action
pressed
Create Selection Ctrl+Shift Press mouse button Release mouse button Create a
Reflection while pointer is on an refiection of
object, then move the object.
mouse while holding
button down
Default action Selection None Double-click on an Not applicable Detault action
object or choice. for that object
or choice is
carried out.
Pop-up menu Selection Alt Click or button-down Not applicable Pop-up menu
is displayed.

Figure 190 (Page 1 of 2). Mouse Techniques for Miscellaneous Actions for a Two-Button

mouse while holding
button down

Mouse
Action Mouse Key User action to begin User action to end Result
button pressed action action
pressed
Create Manipulation Ctri+Shift Press mouse button Release mouse button Create a
Reflection while pointer is on an reflection of
object, then move the object.
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Figure 190 (Page 2 of 2). Mouse Techniques for Miscellaneous Actions for a Two-Button

Mouse
Action Mouse Key User action to begin User action to end Result
button pressed action action
pressed
Detault action Selection None Double-click on an Not applicable Default action
object or choice. for that object
or choice is
carried out.
Pop-up menu Selection None Chord mouse buttons Not applicable Pop-up menu
and is displayed.
Manipulation
reserved Manipulation Alt Press mouse button Release mouse button This
while pointer is on an combination is
object, then move reserved for
mouse while holding future releases
button down of the CUA
interface.
Figure 191. Mouse Techniques for Miscellaneous Actions for a Three-Button Mouse
Action Mouse Key User action to begin User action to end Resuit
button pressed action action
pressed
Create Manipulation Ctri+Shift Press mouse button Release mouse button Create a
Reflection while pointer is on an refiection of
object, then move the object.
mouse while holding
button down
Default action Selection None Double-click on an Not applicable Default action
object or choice. for that object
or choice is
carried out.
Pop-up menu Menu None Click or button down Not applicable Pop-up menu
is displayed.
reserved Manipulation Alt Press mouse button Release mouse button This
while pointer is on an combination is
object, then move reserved for
mouse while holding future versions
button down of the CUA
interface.

Essentiai Related Topics

“Data Transfer” on page 248
“Pointing Device” on page 382
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Supplemental Related Topics
. “Default Action” on page 250
. “Pointer” on page 378
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Multiple Selection

Figure 192 (Page 1 of 2). Multiple Selection Techniques

Technique Mouse Keyboard Resuit

Point selection Click mouse selection With cursor on object to Toggles the selection state
button with pointer on be selected or of the single identified
object to be selected or deselected, press object; does not affect the
deselected. Ctrl+Spacebar; also state of other objects.

spacebar if spacebar is
not used to type a
space.

Point-to-endpoint

selection

Area (Marquee) Press mouse selection Not applicable. Toggle the selection state
button at the start point of the first object and
and move the pointer to make the selection state of
the end point; release all objects within the
the mouse selection identified area the same
button at the end point. as the new selection state

of the first object.

Range (Swipe) Press mouse selection Press Shift at the start Toggle the selection state
button at the start point point and holid while of the first object and
and move the pointer to using cursor-movement make the selection state of
the end point; release keys to move the cursor all other objects in order
the mouse selection to the end point; from the identified start
button at the end point. release Shift at end point to the identified end

point. point the same as the new
selection state of the first
object.

Range (Click) Click mouse selection Not applicable. Toggle the selection state
button at the start point; of the first object and
press Shift and click the make the selection state of
mouse selection button all other objects in order
at the end point, then from the identified start
release Shift key. point to the identified

endpoint the same as the
new selection state of the
first object.

Random-point

selection
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Figure 192 (Page 2 of 2). Multiple Selection Techniques

Technique Mouse Keyboard Result
Random (Swipe) Press mouse selection Not applicable. Toggle the selection state

button with pointer on of the first object and
first object to be make the selection state of
selected; move the all identified objects in the
pointer over other order the user identified
objects to be selected; the objects the same as
release mouse selection the new selection state of
button. the first object.

Essential Related Topics

. “Extended Selection” on page 275

. “Marquee Selection” on page 327

. “Selection Types and Techniques” on page 440

. “Single Selection” on page 457

Supplemental Related Topics

. “Descriptive Text” on page 258

. “Information Area” on page 307

. “Keyboard” on page 315

. “Mouse” on page 350

. “Status Area (Cue)” on page 473
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New (Choice)

m] Generate a name for each newly created object. Make the
name unique if the operating environment requires a unique
name, for example, create a unique name by appending a
number to the name of the object it was created from.

i Assign “N” as the mnemonic for the New menu choice.

Essential Related Topics
. “File Menu (Application-Oriented)” on page 280
. “Window Title” on page 510
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Notebook (Control)

Essentlai Related Topics

J “Control” on page 235

J “Mnemonic” on page 344
Supplemental Related Topics

o “Choice” on page 218

. “Settings (Choice Type)” on page 448
. “Window Layout” on page 500
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Object

Design each object to support direct manipulation.
Provide a pop-up menu for each object.

If an object can be placed on the workplace, do not prevent
that object from being placed in other containers that can
contain any type of object. For example, if an object can be
placed on the workplace, allow a user to place that object in a
system-provided folder that can contain any type of object.

If you want a view of an object to be displayed in a window
that is opened, closed, minimized, maximized, restored, or
moved independently of all other windows on the workplace,
use a primary window to display a view of the object.

If you want a view of an object to be displayed in a window
that is opened, closed, minimized, maximized, restored, or
moved when another window (other than a work area
window) is opened, closed, minimized, maximized, restored,
or moved, use a secondary window to display a view of the
object and make the secondary window dependent on a
primary window.

When a user closes a window that contains a view of an
object, save the state of the object and the state of the view.
For example, save the size and position of the window as well
as the scrolling location, cursor position, and selection state of
the contents.

When a user opens a window to a particular view of an object
or restores a minimized window, restore the window to its
previous state, if state information is available, regardiess of
the amount of time that has elapsed since the user last
opened or restored the window, and regardless of whether
the user's system has been turned off and on again.

Provide product information about each object.

Provide access from both the keyboard and the pointing
device to product-specific functions that can be performed on
an object.

If you provide a name for an object, allow a user to change
that name.

Allow all objects that can appear on the workplace to have
reflections.

Chapter 8. CommonUser-Access Interface'Components

367



Object

Generate a name for each newly created object. Make the
name unique if the operating environment requires a unique
name, for example, create a unique name by appending a
number to the name of the object it was created from.

Provide a folder containing sample objects from which users
can create new objects. Make the create-on-drag setting the
initial setting for the objects in the folder. For example,
provide a folder named “New Forms” containing initialized
versions of frequently-used forms.

Supplemental Related Toplics

“Container (Control)” on page 231

“Data Transfer” on page 248

“Direct Manipulation™ on page 261

“Icon” on page 300

“Keyboard” on page 315

“Mouse” on page 350

“Pop-Up Menu” on page 388

“Product Information (Choice)” on page 395
“Work Area (Object)” on page 512
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Open (Choice)

Essential Related Topics
. “File Menu (Application-Oriented)” on page 280
. “Open (Action Window)” on page 373

Supplemental Related Topics
. “Window” on page 496
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Open As (Choice)

Guldellnes

o

If you provide the Open as choice, place it in the Selected
menu if the Selected menu is provided to allow a user to
open a selected object or group of objects to a specified view.

If at least one view for an object is available and if a pop-up
menu is provided, place the Open as choice in the pop-up
menu for that object.

Place the Open as choice in the object-oriented File menu if
the object-orierited File menu is provided and your users
must frequently open new windows on the underlying object
and require the flexibility to open a user-specified view.

If an object has more than three views, make the Open as
choice a cascading choice and place the view names in the
cascaded menu.

If a cascaded menu is not used to list the names of the
available views, then for each view, label a choice in the
menu with the name of the view appended to the Open as
choice. For example, show a choice labeled Open as
settings.

Assign “O” as the mrniemonic for the Open as cascaded menu
choice.

Essentlal Related Topics

“File Menu (Object-Oriented)” on page 282
“Selected Menu” on page 437

Supplemental Related Topics

“Cascaded Menu” on page 214
“Notebook (Control)” on page 363
“Pop-Up Menu” on page 388
“Primary Window” on page 391
“Secondary Window” on page 433
“Window” on page 496
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Open (Action Window)
m]

o
o

Provide a list box of appropriate containers, such as
directories. Use a filled in greater-than symbol (») to the left
of the current container, and show the containment hierarchy
by indenting containers that are within another container.

Provide in a list box the names of all objects that are in the
specified container, and on the specified storage device, that
match the specified type.

Assign the default action, such as double-click, for an object
in the list of objects to open the selected object into the same
window from which the Open choice was selected.

Assign the default action, such as double-click, for a container
in the list of containers to display or refresh the list of objects.

When a user selects an object from the list of objects, insert
the name of the selected object into the entry field that
displays the object name.

Provide a Cancel push button to allow a user to close the
Open window without opening a new object.

Provide an Open push button to allow a user to open the
specified object.

Provide a push button labeled Help.

Essentlal Related Topics

“Open (Choice)” on page 369

Supplemental Related Topics

“Default Action” on page 250

“Drop-Down List (Control)” on page 268

“Entry Field (Control)” on page 272

“File Menu (Application-Oriented)” on page 280
“List Box (Control)” on page 325

“Push Button (Predefined)” on page 404
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Paste (Choice)

When a user selects the Paste choice in a window and the
cursor is positioned on or adjacent to selected text, replace
the selected text with the source object; otherwise, insert the
source object at the current position of the cursor.

Display the Paste choice with unavailable-state emphasis
when the clipboard is empty or when the contents cannot be
pasted at the indicated position.

Generate a name for each newly created object. Make the
name unique if the operating environment requires a unique
name, for example, create a unique name by appending a
number to the name of the object it was created from.

Assign “P” as the mnemonic for the Paste choice.

Assign Shift+Insert as the shortcut key combination for the
Paste choice.

Essentlal Related Topics

“Copy (Choice)” on page 240
“Create (Choice)” on page 242
“Cut (Choice)” on page 246
“Data Transfer” on page 248
“Edit Menu” on page 270

Suppiemental Related Toplcs

“Cursor” on page 244
“Pointer” on page 378
“Pop-Up Menu” on page 388
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Pointer
the two lines, rather than in the upper-lefthand corner of
the pointer image.

ki Use the predefinied pointer when a user performs a
predefined operation.

Essential Related Topics
. “Pointer (Predefined)” on page 380
Supplemental Related Topics

. “Direct Manipulation” on page 261
J “Mouse” on page 350
. “Pointing Device” on page 382
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Pointer (Predefined)

Pointer (Predefined)
Pointers used for predefined operations.

N L
Move pointer Copy pointer
I
b - . = o .
Wait pointer I-beam pointer

L.

Do-not pointer

When to Use

i Display the move pointer to indicate that the result of the
direct-manipulation operation will be a move.

] Display the copy pointer to indicate that the result of the
direct-manipulation operation will be a copy.

ki Display the do-not pointer to indicate that the target object is
not a valid target for the direct-manipulation operation.

a Display the I-beam pointer to indicate that the pointer is over
an area where text can be typed or selected.

o Display a wait pointer to indicate that the user cannot
currently interact with the component the pointer is over.

Guidelines

™ Make the move pointer the default pointer.
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Pointer (Predefined)

If a user cannot interact with a component because a process
is affecting that component, display the wait pointer while the
pointer is over that component. Do not prevent a user from
interacting with components that are not affected by the
process that is running.

When the user uses a pointing device for selection in text that
can be edited, place the text cursor at the pointer position
when the user clicks the selection button.

Essential Related Topics

“Cursor” on page 244
“Pointer” on page 378
“Progress Indicator” on page 396

Suppiementai Related Topics

“Entry Field (Control)” on page 272
“Text Entry” on page 479
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Pointing Device
A device, such as a mouse, trackball, or joystick, used to move a pointer on

the screen.

When to Use

ki Provide support for a pointing device.

0 Support one-button, two-button, and three-button mouse
pointing devices.

Guidelines

ki Provide access to all functions of an object using equivalent,
though not necessarily identical, pointing device and keyboard
techniques.

Suppiemental Related Topics

. “Cursor” on page 244
. “Keyboard” on page 315
. “Mouse” on page 350
. “Pointer” on page 378

382 Object-Oriented Interface Design



Digitized by GOOS[Q



Point Selection

i In extended selection mode:

* Using the mouse, when the user presses the mouse
selection button, deselect the currently-selected object or
group of objects and select the object the pointer is on.

¢ Using the mouse while holding the Ctrl key, when the
user presses the mouse selection button, toggle the
selection state of the object or group of objects the
pointer is on. The selection state of all other objects are
not affected.

« Using the keyboard, when the user presses Spacebar,
deselect the currently-selected object or group of objects
and select the object the cursor is on.

¢ Using the keyboard after pressing Shift+F8, when the
user presses spacebar, toggle the selection state of the
object or group of objects the cursor is on. The selection
state of all other objects are not affected.

Essential Related Topics
. “Selection Types and Techniques” on page 440

Suppiemental Related Topics
. “Point-to-Endpoint Selection” on page 385
. “Random-Point Selection” on page 411
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Point-to-Endpoint Selection

Guidelines

o

3-

Allow a keyboard user to press Shift+F8 to establish a mode
in which the new selected objects are added or removed from
the current group of selected objects.

In extended selection mode:

Using the mouse for an area, the user presses the mouse
selection button to deselect all other objects in the
selection scope and to select all objects contained within
the identified area.

Using the mouse for a range while holding the Ctrl key,
the user presses the mouse selection button to deselect
all other objects in the selection scope and select all
objects in order from the start point to the identified end
point.

Using the keyboard for a range, the user presses Shift at
the start point and moves the cursor to the end point to
deselect all other objects in the selection scope and to
select all objects in order from the start point to the
identified end point.

Using the mouse and keyboard for a range, the user
presses the mouse selection button at the start point and
presses Shift and the mouse selection button at the end
point to deselect all other objects in the selection scope
and to select all objects in order from the identified start
point to the identified end point.

Using the keyboard after pressing Shift+F8, the user
presses Spacebar to toggle the selection state of the
object the cursor is on.

Display the marquee box only during selection.

Display selected-state emphasis on each object as soon as it
is completely contained within the marquee box.

Display selected-state emphasis on each icon as soon as the
icon's graphic is completely contained within the marquee
box.

Display selected-state emphasis on each object as soon as
the pointer passes over it when performing range (swipe)
selection.
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Point-to-Endpoint Seiection
Essential Related Topics

. “Selection Types and Techniques” on page 440
Suppiementai Related Topics

. “Marquee Selection” on page 327

. “Point Selection” on page 383

. “Random-Point Selection” on page 411
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Pop-Up Menu

When a user requests a pop-up menu using the keyboard,
place the pop-up menu centered and to the right of the object
from which it was requested, if possible; otherwise, place it
near the object as space allows, but not covering the object.

When a user requests a pop-up menu using a pointing
device, place the pop-up menu centered and to the right of
the pointer, if possible; otherwise, place it near the pointer as
space allows, but not covering the object.

Place the cursor on a choice near the middle of a pop-up
menu when the menu is first displayed.

Continue to display a pop-up menu until a user selects a
choice (other than a cascading choice) from the pop-up
menu, presses the cancel key, or until a user initiates an
action outside the scope of the pop-up menu, such as
displaying a pop-up menu for another object or clicking a
button on the pointing device while the pointer is not over the
pop-up menu.

When a user requests a pop-up menu from one of a group of
selected objects, display in the pop-up menu only those
choices that are applicable to all of the selected objects in the
group. When a user selects a choice in the pop-up menu,
apply the selected choice to each of the selected objects.

If pop-up menus are provided for an object, allow a user to
display the pop-up menu on an object whether or not the
object is selected.

If a choice in a pop-up menu is not currently available, do not
include it in the menu.

Place choices in a pop-up menu in the following order:

» Choices that open a window on an object, such as Open
as or Help.

e --Separator--

» Choices that provide access to the clipboard, such as
Cut, Copy, Create, and Paste.

» --Separator--

» Choices provided as a convenience to users, such as
Print and Delete.
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Pop-Up Menu

a When possible, use the order of choices in pull-down menus
to determine the order of related choices in pop-up menus.
For example, if you provide the Save and Print choices in a
pop-up menu, place them in the same relative order as they
appear in the File menu.

u When a user cancels a pop-up menu by pressing the Cancel
key, remove the menu and return input focus to where it was
prior to displaying the menu.

a Allow a user to customize a pop-up menu by adding or
removing choices.

Essential Related Topics
. “Control” on page 235
. “Menu (Control)” on page 331

Suppiementai Related Topics

. “Cascaded Menu” on page 214
. “Keyboard” on page 315
. “Mouse” on page 350
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Primary Window

i When a primary window is closed or minimized, remove its
secondary windows.

O Allow a view of an object to be displayed in multiple primary
windows.

Essential Related Topics
. “Secondary Window” on page 433
. “Window” on page 496
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Print (Choice)
0

]

o

When a user selects the Print choice in the:

* Flle menu, print the view in the window.
¢ Selected menu, print the default print view.
¢ Pop-up menu, print the default print view.

When a user drags an icon (other than the small icon in the
title bar) to a printer object, print the default print view for the
object.

When a user drags the small icon in the title bar to a printer
object, print the view in the window.

Allow a user to specify which view is the default print view for
an object.

Assign “P” as the mnemonic for the Print choice.

Suppiemental Related Topics

“Data Transfer” on page 248

“Direct Manipulation” on page 261

“File Menu (Application-Oriented)” on page 280
“Selected Menu” on page 437
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Product Information (Choice)

Product information (Choice)

An action choice that displays a window containing product information, such
as a copyright notice, a logo, or both.

x AObject- Product Information IHTDI
I . I [
IS L. I
L L] L I A
L I I A
. LN I VY
L L] L N Wy N
I . B WY s
IS I VvV s
R
Productname
Part number
(C) Copyright IBM Corporation 1991. All rights reserved.
IBM is a registered trademark of
‘ International Business Machines Corp.
|

m— me— —

When to Use

a Provide a Product information choice in each Help menu.

Guidelines

i If the Product information choice is provided, place it in the
Help menu.

a Use a secondary window to display product information.

o Provide a centered OK push button that removes the window.

o Assign “P” as the mnemonic for the Product information

choice.

Essential Related Toplcs
o “Help Menu” on page 296
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Progress Indicator

Provide a push button that allows a user to close the
progress-indicator window without affecting the process. For
example, provide a push button labeled Close to allow a user
to close the progress indicator window without affecting the
process. Do not use a Close push button to end a process.

Provide a push button that allows a user to suspend a
process and provide a push button that allows a user to
resume the process that has been suspended. For example,
provide one push button labeled Pause and another labeled
Resume. Display unavailable-state emphasis on one or the
other depending on whether the process is running or has
been suspended.

Provide access to help information from each
progress-indicator window. For example, provide a push
button labeled Help.

Include the name of the object followed by a hyphen, the
name of the process, and the word “Progress” in the titie bar
when a separate window is used to display the progress
indicator.

Essentlal Related Toplics

“Action Message” on page 206
“Information Message” on page 310
“Message” on page 337

“Pointer (Predefined)” on page 380
“Push Button (Predefined)” on page 404
“Slider (Control)” on page 461

“Warning Message” on page 494
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Pull-Down Menu

Essentlal Related Topics

. “Control” on page 235

o “Menu (Control)” on page 331

o “Shortcut Key” on page 450

Supplemental Related Topics

J “Action Choice (Choice Type)” on page 204
. “Cascaded Menu” on page 214

o “Routing (Choice Type)” on page 421

. “Settings (Choice Type)” on page 448
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Push Button (Control)

Guidellnes

0 Avoid placing settings choices on push buttons.

0 If one push button in a field is typically used most frequently
by users, make that push button the default push button for
the field.

a If the cursor is on a push button, make that push button the

default push button.

a Assign the default push button according to the position of the
cursor. For example, when a user moves the cursor to a
control with associated push buttons, assign one of the
associated push buttons as the default push button.

o Assign a unique mnemonic to each textual push button choice
that does not have a specific keyboard access mechanism,
such as Esc for the Cancel push button or F1 for the Help
push button, unless no meaningful unique mnemonic can be
found.

a When a user types a mnemonic assigned to a push button,
perform the action assigned to that push button.

] For push buttons that do not open a new window or close the
current window, avoid moving the cursor when a user types a
mnemonic to select a push button.

ki If two push button choices are mutually exclusive, for
example, Undo and Redo, use two push buttons and display
unavailable-state emphasis on whichever one is unavailable
given the current state of the object. Do not change the label
or the function of a push button.

m] Capitalize only the first letter of the first word of a choice
appearing on a push button unless the choice contains an
abbreviation, acronym, or proper noun that should be
capitalized.

ki When you provide a push button with the function of one of
the predefined push buttons, use the predefined push-button
label for that push button.

m] Label a product-defined action push button to indicate the
action that will be applied to an object.

a Label a product-specific routing push button to indicate the
window or menu that the user will be routed to.
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Push Button (Control)
o

u

When a push button is used for a routing choice, use an
ellipsis following the choice text.

Place push buttons that affect the entire window horizontally
at the bottom of the window and justified from the left edge.

If a window that can be scrolled contains push buttons that
affect the entire window, scroll the area above the push
buttons, keeping the push buttons visible.

If the action indicated by the label on a push button adjusts or
is associated with a component within the same window as
the push button, place the push button near that component.
For example, if the function of a push button is to restore the
initial value in an entry field, place that push button beside the
entry field that it affects.

If a window contains a push button that affects a component
in the window, scroll the push button along with the
component when a user scrolls the window.

If a push button adjusts (or is associated with) a component
within a window (rather than the entire window), do not close
the window when a user selects the push button.

Avoid using a push button to change the size of a window;
instead, allow a user to change the size of the window using
the size borders and the maximize push button. For example,
do not provide a push button labeled More>> to allow a user
to enlarge a window.

When a window contains push buttons and a menu bar,
place, in the pull-down menus, choices that provide function
that is equivalent to the push button functions that affect the
entire window so that the push buttons provide convenient
access to frequently-used choices in the pull-down menus.

Combine existing menu choices to create new push-button
choices for frequently-used combinations of choices. For
example, the Save and New choices could be combined into
a new push-button choice called Save and new that would
perform the Save action followed by the New action.

If push buttons contain choices that are also available through
another mechanism, such as the menu bar or scroll bar, allow
a user to hide or remove the push buttons.
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Push Button (Control)

Clip the push buttons at the bottom of the window when a
user decreases the width of the window rather than reflowing
the push buttons into muitiple lines.

Avoid using a group box around a field consisting only of
push buttons.

For push buttons that provide choices that can be used
repeatedly, repeat the action as long as the user presses and
holds the mouse selection button. Stop repeating the action
when the user moves the pointer away from the push button
and resume repeating the action if the user moves the pointer
back over the push button without having released the mouse
selection button.

Essentlal Related Topics

“Choice” on page 218

“Control” on page 235

“Default Action” on page 250
“Mnemonic” on page 344

“Push Button (Predefined)” on page 404
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Push Button (Predefined)

Figure 193. Predefined Push Buttons

Label Function .

OK Accepts any changes that have been made in the window and
removes the window. Also used to indicate that the user should
acknowledge information in the window before removing the
window.

Close Removes the window without affecting a process. Close does not
change the information in the window.

Stop Ends a process and removes the window.

Continue Resumes a process that has been interrupted by the operating
environment when the user may proceed as originally requested.

Retry Tries a process again that has been interrupted by the operating
environment because of a situation that the user can attempt to
correct.

Apply Applies changes made to settings choices without removing the
window in which the changes were made.

Reset Returns the values of changed settings choices to their last saved
state.

Cancel Removes the window without applying any changes that were not
previously applied in that window.

Pause Temporarily suspends a process without ending the process.

Resume Continues a process that was paused.

Help Displays a window containing contextual help information.
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Push Button (Predefined)

Guidelines

o If you provide the Cancel and Help push buttons, place them
to the right of all other push buttons.

o Provide a Reset push button whenever an Apply push button
is provided.

] If Reset is selected, return the values of settings that were
changed only in the window where Reset was selected.

ki If Reset is selected, return the object to the state it was in
prior to any uncommitted changes. Changes that have been
previously committed, for example using Apply or OK are not
reset.

ki Do not use both a Close push button and a Cancel push
button in the same window.

m] See Figure 194 to determine window usage for standard

push buttons and the corresponding functions for the Close
choice on the system menu, the Enter key, and the Esc key.

Figure 194 (Page 1 of 2). Use of Predefined Push Buttons

Type of Window Push Buttons Result of Close Result of Enter Result of Esc Key
(Listed in the Choice In System Key
relative order they menu
would appear in)
Object views Any actions (for Close (Optionally, Any action Cancel, if used
example, Print or provide a warning
Undo) message for Save
or Don't Save
changes.)
Settings (not oK Cancel oK Cancel
immediately saved) Apply! (Does a Reset, (Does a Reset,
Reset? then Close) then Close)
Cancel
Help
Settings (immediately Close Close Close Close
saved) Help
Action Window Action name3 Cancel or Close4 Default actionS Cancel or Close*
Cancel or Close (Withdraw action (Withdraw action
Help request) request)
Information message oK OK OK oK
Help
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Push Button (Predefined)

Figure 194 (Page 2 of 2). Use of Predefined Push Buttons

Type of Window Push Buttons Result of Close Resuit of Enter Resuit of Esc Key
(Listed in the Cholce In System Key
relative order they menu
would appear in)

Progress indicator Close Close Pause Stop if supported,
Stop (optional) if supported, otherwise Close
Pause and otherwise Close
Resume
(both optional)
Help

Warning message Action name3 Cancel Non-destructive Cancel
(optional) (if supported, action (if supported,
Continue8 or else a or else a
Cancel non-destructive non-destructive
Help action) action)

Action message Action name3 Cancel Retry Cancel

(general case) (optional) (if supported, (it supported, (if supported,
Retry? otherwise a otherwise a otherwise a
Cancel’ non-destructive non-destructive non-destructive
Help10 action) action) action)

Action message Yes6 Choice of Yes/No Choice of Yes/No Choice of Yes/No

(simple case) No that does not lose that does not lose that does not lose
Help data data data

Notes:

. Apply is typical when a large number of settings is possible, and when a user might want to apply a few at a time.

. Both Reset and Apply are provided together.

. One or more push buttons that contain the names of the actions must be available.

. Cancel must remove the action window and return to the window from which the action was requested.

. Yes and No each represent an action, or Yes represents an action and No is Cancel.

. Use Cancel if it is practical. Affected user data must be returned to its original state or left in a useful state.

. The window must have at least one action that continues the request and one action that cancels the request.
. Use Retry if it is practical.
10. The window must have at least two from the set: “action,” Retry, Cancel.

1
2
3
4
5. This assignment is optional; provide it for a useful, non-destructive action.
6.
7
8
9

Essentiai Related Topics

“Push Button (Control)” on page 400
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Push Button (Predefined)

Supplemental Related Topics

“Action Message” on page 206
“Close (Choice)” on page 225
“Default Action” on page 250

“Help Menu” on page 296
“Information Message” on page 310
“Keyboard” on page 315
“Message” on page 337

“Progress Indicator” on page 396
“Warning Message” on page 494
“Window” on page 496
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Radio Button (Control)

Radio Button (Control)
A control used to display mutually exclusive textual settings choices.

Transmission
Radio button ————————@ No preference
2 Autgmatic
2D Manyal
When to Use
0 Use a field of radio buttons to display mutually exclusive

settings choices.

Guidelines

o Use radio buttons for settings choices. Do not use radio
buttons to represent action choices or routing choices.

0O Avoid using a radio button for graphical choices, instead use
a value set for graphical choices.

ki Use at least two radio buttons in each field.

ki Assign one of the choices in a radio-button field as the default
except when the radio buttons represents a setting for more
than one selected object and no single choice applies to all
the objects.

a If a user can choose not to select any of the choices, provide
a radio button labeled None or equivalent appropriate text.

O Arrange the radio buttons in a group in rows, columns, or
both.

a if a radio button choice is currently unavailable, display it with
unavailable-state emphasis.

0O Assign a mnemonic to each radio-button choice.

0O If a radio button has a mnemonic, provide access to the
mnemonic by allowing a user to press the Alt key and that
mnemonic.
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Radio Button (Control)
o

Capitalize only the first letter of the first word of a radio button
choice unless the choice contains an abbreviation, acronym,
or proper noun that should be capitalized.

When a field of radio buttons represents a setting shared by
more than one selected object:

* Do not display a dot in any of the radio buttons if some,
but not all, of the selected objects have the setting turned
on.

» Display a dot in one of the radio buttons if that setting
applies to all of the selected objects.

Essential Related Toplcs

“Control” on page 235
“Mnemonic” on page 344

Supplemental Related Topics

“Check Box (Control)” on page 216
“Choice” on page 218

“Field Prompt” on page 278
“Group Heading” on page 292
“Value Set (Control)” on page 490
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Random-Point Selection

Random-Point Selection

A selection technique that allows a user to select objects as the pointer
touches them, while the selection button on a mouse is pressed. The
implementation of random-point selection is random (swipe).
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When to Use

a Provide random-point selection techniques when muiltiple
objects can be selected, in any order, not necessarily
contiguously. For example, this provides a user with a
technique to select any documents in a folder and then print
those documents in the order they were selected with one
action request.

Guidelines
o In extended selection:

» Using the mouse, when the user presses the mouse
selection button on the first object to be selected and
moves the pointer over other objects to be selected,
deselect all other objects in the selection scope and
select the individual objects in the order the user identified
them.
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Random-Point Selection

ki In multiple selection:

¢ Using the mouse, when the user presses the mouse
selection button on the first object to be selected and
moves the pointer over other objects to be selected,
select the individual objects in the order the user identified
them.

ki Toggle the selection state of objects that the pointer touches
when a user is using random-point selection. Objects that
were not already in the same selection state as the first object
then take on the selection state of the first object. In
extended selection, all previously selected objects are
deselected.

m] Provide sufficient space between objects for a user to move
the mouse around and not touch objects they do not wish to
select.

Essential Related Topics
. “Selected-State Emphasis (Cue)” on page 439
. “Selection Types and Techniques” on page 440
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Reflection (Object)

]

When a user presses the reflection override key and performs
a direct-manipulation operation on an object or group of
selected objects, create a reflection of the indicated object or
group of selected objects.

If the object for which the Delete choice is requested supports
reflections, display the Delete choice as a routing choice that
leads to a cascaded menu with choices for deleting just this
reflection or deleting the entire object and all reflections of the
object.

Essential Related Topics

“Create (Choice)” on page 242
“Delete (Choice)” on page 254
“Direct Manipulation” on page 261
“Mouse” on page 350

“Object” on page 366
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Refresh and Refresh Now (Choice)

Guidelines

o

B8 B B

3-

If you provide the Refresh or Refresh now choices, and you
provide a View menu, place the Refresh or Refresh now
choices in the View menu.

If you provide the Refresh or Refresh now choices for an
object, place the Refresh or Refresh now choices in the
pop-up ménu for the object when the object can currently be
refreshed.

Provide at least the On and Off choices to allow a user to
specify if the view will be updated.

Provide object-specific choices as appropriate. For example,
provide a short list of time intervals, such as 5 minutes, 10
minutes, or 30 minutes in a cascaded menu or provide more
choices in an action window.

If you provide the On, and Off choices, place them in a
cascaded menu from the Refresh choice.

When a user selects the Refresh now choice, immediately
update the view to display the current data.

When a user selects the On choice, continually update the
view to display the most current data in the view.

When a user selects the Off choice, do not continue to
update the view until a user selects the Refresh now or On
choice.

If you provide the On choice, make it the default setting
unless a user has specified otherwise.

Display unavailable-state emphasis on the Refresh now
choice if the current display is known to match the underlying
data.

If you provide the Refresh now choic