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“Susan and Victor have written the ‘Junior Woodchucks Guidebook’ of
Web applications: Everything you need to know is in there, including tons

of best-practice examples, insights from years of experience, and assorted
fascinating arcana. If yow’re writing a Web application, you'd be foolish not to
have a copy.”

STEVE KRUG Author of Don’t Make Me Think! A Common Sense Approach to Web
Usability

“Web sites are so nineties. The cutting edge of Web-design has moved to Web
applications. If you are, like many Web designers, struggling to create dynamic,
highly-functional Web-based applications, you need this book. It describes how
Web applications differ from Web sites, and provides excellent guidance for
common Web-application design problems, such as navigation, data input,
search, reports, forms, and interactive graphic output.”

JEFF JOHNSON Principal Usability Consultant, UI Wizards, Inc., and author of
Web Bloopers and GUI Bloopers

“User interface designers have been debating among themselves for years

about how to design effective Web applications. There were no comprehensive
references that covered the myriad topics that emerged in these debates until
Fowler and Stanwick took on the challenge and wrote Web Application Design
Handbook, the first comprehensive guide to building Web applications.

This book tackles design problems faced by every Web development team

with uncommon wisdom, clear prose, and detailed examples. Key topics
include: modifying the browser interface to meet application security and
efficiency requirements, searching, sorting, filtering, building efficient and
usable data input mechanisms, generating reports, preventing errors, and using
creative visualization techniques to optimize the display of large sets of data.
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This thorough work should be a primary reference for everyone designing
Web applications.”

CHAUNCEY E. WILSON Principal HCI Architect, WilDesign Consulting

“Every so often you run into a book and say to yourself: ‘It’s so obvious that
this book should be read by every developer, so why wasn’t it written years ago?’
This is one of those books.”

SCOTT AMBLER Author of The Object Primer: Agile Model Driven Development
with UML 2
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e wrote the Web Application Design Handbook: Best Practices for Web-
Based Software for two reasons: 1) to answer twenty years’ worth of
real design questions, and 2) to predict the future.

Answering Questions

There are three types of people in the software industry: Consultants, contractors,
and employees. Consultants solve big problems—you go in, listen to everyone,
recommend some solutions, get big paychecks, and leave. Consulting is fun.
However, since you don’t stick around, you rarely get to see how your ideas play
out, or even whether anyone took your advice (see Weinberg 1986 for more on
this situation).

Contractors, since they already know how to use or design a particular
program or database, are hired when a job has to be done quickly. Contracting
is also fun—you don’t have to get involved in office politics and you leave
before things get boring. However, since you aren’t an employee, you stay on
the surface; you’re not invited to help with the most difficult problems.

Being an employee is not so much fun. However, it’s the only position in
which you can get deeply into a problem. It’s also the only role in which, if
you're lucky, your team can find a novel answer to an industry-wide problem.

Every topic in this book comes from real-life experience with data-intensive
applications such as bond pricing analysis, telecommunications, and back-office
mortgage application processing. Each section answers an actual design question.

Think of Web Application Design as a “fake book™! for interfaces. Many
of the topics it covers—for example, diagram symbols or geographic-map

'"Musicians who play weddings, bar and bah mitzvahs, dances, and other such venues are often
asked for songs they don’t know. They also have to sing songs whose lyrics were never written
down, at least not by the composers. Ergo, the fake book, which contains the chord progressions
and lyrics of hundreds of popular songs. Fake books allow bands to “fake” their way through songs,
letting them save face as well as eliminate hours of research and practice.

PREFACE
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projections—are not web-specific. However, to design a web-based application
quickly, it helps to know what standards already exist and what solutions
people have already found.

Trust What You Already Know

This isn’t the first time the entire software industry has thrown out old methods
and started over on a completely different platform. The key to a successful
move from one type of interface to another is not to recreate old methods and
old widgets on the new platform. Rather, it is intelligent generalization. If you
don’t confuse the button with the task, then you can identify a new type of
button or a new method for the same task.

In the same way that this handbook builds on earlier standards and
design ideas, we hope that it helps you do the same. Cannibalize your own best
ideas—good thinking always transfers.

Predicting the Future

The Web Application Design Handbook doesn’t talk about how to program
a web application using HTML, Java, ActiveX, or any other programming
language, although there are a few program fragments. Instead, it shows how
developers might use the web to add magic to applications.

For example, a troubleshooting diagram can be more than a picture. Using
the diagram, technicians can link to a failing server, check it, and even reboot
it by just clicking on its icon.

Also, web applications can pull in many more types of information than
most desktop applications can. For example, by pressing a button, a user can get
help for a particular question (“Is this piece of XYZ equipment prone to water
damage?”) from a web-based content-management system (“XYZ equipment
is watertight. Look for battery failure”).

Finally, web applications can be more colorful and more interesting to
look at than most desktop applications.

However, like desktop and client/server applications, web applications
rely on data. Under the surface, web applications are not all that different from
desktop applications or even the missile trajectory programs that ran on the
earliest computers like the ENIAC. In fact, the first half of Web Application
Design addresses data input, output, and retrieval.

What is different about web applications is that interface designers might
finally make a visualization breakthrough. This is why the second half of the
book concentrates on graphs, diagrams, and geographic maps. (The best way
to predict the future is to help create it.)



Predicting the Future

But why are so visualizations important? The answers to that question

follow a bit of history.

A Short History of Visualization

From the 1440s, when Gutenberg invented typesetting, to the 1980s, pictures
in books and journals were relegated to special sections simply because it was
too difficult to include them in running text. Until the late 1990s, it was so
expensive to print in color that color pictures, if they were used at all, were
printed on separate pages in the center of the book. However, as you can see
from Web Application Design and other Morgan Kaufmann Publishing books,
these constraints have fallen away.

The history of computer software may be following the same trajectory—

from no monitors at all in the 1940s and 1950s, to the character-based, graphics-
free systems of the 1970s and early 1980s, to the graphical user interfaces and
web-browser interfaces of our own era.

Following this trajectory, we predict that web applications will become

much more graphical than desktop applications. The reasons:

There is an enormous cadre of visual designers who know how to design
for browsers and need work.

Web-literate users expect more from a web application than they do
from a desktop application.

Memory and disk space continue to get bigger and cheaper, and processors
are becoming faster. Physical constraints are becoming irrelevant.

Accessibility advocates have pressured software companies to make
interfaces more usable for blind, partially sighted, deaf, and physically
disabled people. By doing so, they have compelled the industry to create
multisensory tools that any software company can add to or at least
accommodate in their products.

Most important, however, is that multisensory interfaces match our

strengths:

People understand information better when it is in context, and the
richer the context, the easier it is to understand, as described below.

People are especially capable when the new information can be
organized into, or recognized as part of, patterns.

Multi-sensory systems (visual, textual, aural, kinesthetic) support fast,
accurate reflexive action when needed.

XXV
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Visuals Provide More Context

People do not remember isolated pieces of information very well. When infor-
mation is divorced from context, the often-cited “7 plus or minus 2” rule is
probably valid. In other words, if you ask people to repeat sets of unrelated
digits or short words back to you, they can do so fairly well if there are no more
than five to nine digits or words in the set. Beyond nine, accuracy falls off
quickly (LeCompte 2000).

However, as the experimental psychologist George Miller says, “Everyday
experience teaches us that we can identify accurately any one of several
hundred faces, any one of several thousand words, any one of several thousand
objects, etc.” A possible explanation for our failure with more than seven digits
or words, he says, is that “[o]bjects, faces, words, and the like differ from one
another in many ways, whereas the simple stimuli we have considered thus far
differ from one another in only one respect” (Miller 1956, p. 7).> By enriching
the context, in other words, people can remember much more.

Recent research has changed our ideas of how the brain works and
provides hints as to why richer is better. Instead of a passive vessel into which
information is poured (the “Nurnberg funnel” popularized by John Carroll,
1990), the brain is now seen as much more malleable, flexible, and (to be blunt)
weird than it was 10 years ago.

The idea that we have only five areas for the five senses seems to be a
mistake (Motluk 2001, p. 24). Rather,

Tasks we’ve long assumed were handled by only one sense turn out to be the
domain of two or three. And when we are deprived of a sense, the brain
responds—in a matter of days or even hours—yby reallocating unused capacity
and turning the remaining senses to more imaginative use....

It might be a big shift in thinking, but it began with a simple finding—the
discovery of “multisensory” neurons. These are brain cells that react to many
senses all at once instead of just to one. No one knows how many of these

neurons there are—maybe they are just a rare, elite corps. But perhaps there are
no true vision, hearing or touch areas dedicated to a single sense, after all. Perhaps
all the neurons in our brains are multisensory—and we mistakenly label them
“visual” or “auditory” simply because they prefer one sense over the others.

Multiple inputs yield better understanding. George Bernard Shaw said
that we remember 30 percent of what we hear; 60 percent of what we see; and
90 percent of what we do—actions still speak louder than words. What Shaw

’In “The Magical Number Seven, Plus or Minus Two: Some Limits on Our Capacity for Processing
Information,” Miller debunks many of the uses to which his original work was put.



described was formalized into “multiple intelligences” by Howard Gardner:
linguistic and musical (Shaw’s hearing), logical-mathematical, spatial (Shaw’s
seeing), bodily-kinesthetic (Shaw’s doing), intrapersonal, interpersonal, and
naturalist (1983). Teachers aware of multiple intelligences build their lessons
from visual, aural, read-write, and kinesthetic elements. By doing so, they
address all of the students’ intelligences at some point during the day (if not all
at the same time with the same lesson), building on the students’ strengths and
making them more capable in their areas of weakness.

What is true for children is equally true for adults—we may become more
capable overall but we don’t necessarily lose our preferences for one learning
style over another. By providing multiple modes for analyzing data—text,
numbers, graphs, visualizations, simulations, and so on—designers can better
accommodate their variously talented audiences.

Visuals Encourage Pattern Recognition

Cognitive psychologists (and trainers) have discovered that you can get around
working memory’s limitations if you show how new information fits into an
existing structure or pattern.

The classic experiment on pattern recognition involved chess players.
The experimenters showed a mid-play chessboard to two groups: novice and
master-level chess players. The chess players were given a short time to study
the set-up and were then asked to reconstruct the board from memory.

The master players reconstructed the board much more accurately and
quickly than the novice players. Was this because the master players had
superior memories? No, as it turned out. When the experimenters showed
both groups another chessboard with the pieces lain out randomly, neither
group did well and, in fact, the master players did worse than the novice players.

The difference in the non-random test was that the novice players had to
remember 24 discrete pieces of information (the 24 playing pieces) whereas the
master players only had to remember about nine familiar strategies. By recog-
nizing patterns of play, they were able to reconstruct the board more quickly
and accurately than the novices (Clark 1998, pp. 20-22; Chase and Simon 1973,
pp. 55-81)

Experienced users like visualizations because graphics often show patterns
more readily. For example, it is much easier to see an outlying data point on a
graph than it is on a table, or to understand the structure of a molecule from a
3D picture than from a description. The problem, of course, is turning novices
into experts.>

3For more on turning novices into experts, see the literature on performance support, especially Ruth
Clark’s Building Expertise: Cognitive Methods for Training and Performance Improvements (1998).

Predicting the Future
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Preface

Visuals Speed Up Decisions

Visual or multi-sensory tools bypass the conscious mind and allow people to
react instantaneously when necessary.

Gary Klein, a psychologist who studies how people make life-and-death
decisions, says that not just experience but intuition that helps professionals
make the right choices. Most of the time, he says, expert decision makers
cannot say how they make decisions. “Their minds move so rapidly when they
make a high-pressure decision, they can’t articulate how they did it,” says Klein.
“They can see what’s going on in front of them, but not behind them.” What
these experts are doing, Klein decided after 20 years of studying them at
fires, during medical emergencies, and in war zones, is pattern recognition or
“intuition” (Breen 2000, pp. 1-9).

Cognitive psychologists say that the brain has at least two distinct modes
of thinking: one verbal, logical, and conscious, and the other nonverbal and
unconscious. Intuition is rooted in mechanisms that let the brain soak up and
ruminate on information, looking for subtle patterns and connections without
words and without conscious awareness.

Another type of unconscious awareness may be at work as well. Mel Goodale
at the University of Western Ontario had found that, in certain situations, your
unconscious brain and body (what he calls the “Zombie”) know more about the
world than “Yourself,” the conscious you. When he showed people an optical
illusion of poker chips of three different sizes (see figure), then asked them to
judge the relative sizes of the two inner chips, they always got the sizes wrong.
However, when he asked them to reach out to pick up the chips, they always
opened their hands to the right size—the same size for both.

Center disks are the same size, but don't look it.



“Vision for action is very different from vision for perception,” says
Goodale. The conscious perceptual system—the one Yourself uses—describes
objects so the mind can remember, compare, and think about them. By contrast,
the visuomotor system—the one the Zombie uses—needs to know not what
the object is, but exactly how big it is and where it is located relative to the
body. “It’s there to guide you without your having to take time out to think
about things. If you're a monkey jumping from branch to branch in a tree, it’s
pretty important to get your arm in the right place at the right time, or you're
going to die,” says David Milner, a researcher at the University of St. Andrews
in Fife, Scotland (Holmes 1998, p. 32).

This visuomotor intelligence is what simulations support. Klein found that
his experts used mental simulations to check their decisions, running through
the implications of a particular decision in their minds until they were confident
either that it would work or fail. When a simulation failed, they ran through
more simulations until they felt they had a workable solution.

Companies in high-risk businesses—for example, warplane designers and
nuclear power plant construction firms—use simulators to train people who
will be using the actual machinery. These simulators are probably not just
training users kinesthetically—in other words, giving them body memory—but
are also training their Zombies to make intelligent, intuitive, and preconscious
decisions faster than their conscious selves could if they had to think about it.

In short, visualizations, simulations, and other multi-sensory programs
should not be seen as frivolous, marketer-driven add-ons to the “more serious”
text-based software analysis tools. Rather, they tap into some very basic and
important types of awareness and intelligence, and if well designed, can
support decision-making at a profound level.
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What Is a Web
Application?

This chapter attempts to answer two questions:

What is the difference between a web page and a web application?

Is your program a web page or a web application?

What's the Difference Between a Web Page and
a Web Application?

Are any of these web sites “web applications™?

Information-only web sites such as “Conference Presentation Judo”
(Figure 1-1). (No, but it’s still very good.)

A fill-in form such as the one on ehealthinsurance.com (Figure 1-2).
(Maybe.)

A web applet such as the Morningstar stock comparison tool (Figure 1-3).
(Maybe.)

A back-end mortgage lending application such as Palisades Technology
Partners’ Eclipse (Figure 1-4), accessed via an intranet or extranet rather
than the Internet or the company network. (Definitely.)

An add-on, cross-branded miniapplication embedded in a web site.
“Cross-branding” occurs when one site uses an application from another
company to fill a specialized niche—for example, bill paying is handled
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Conference Presentation Judo

4 Illustrations
Make sure pictures of people are facing vour text
People will pay more attention if they see someone else paying attention

Vice versa

FIGURE 1-1 by PayPal on eBay; university sites use Google or Yahoo to run their
internal searches. (Maybe.)

Is this an application?'

e A business application such as Dreamweaver that is written in HTML or
Java, is installed on a desktop computer, and that looks and acts no
differently from an application written in C++. (Definitely.)

To complicate matters, most web sites have multiple subapplications
embedded within them. For example, LLBean.com contains search applications,
information-only pages, an order form, cross-branding with Park Searchs,
and a credit card application page (Figure 1-5).

Figure 1-5 seems to indicate that a web site can contain many small
programs without necessarily being a web application. However, there is an
explanation for this paradox in Alan Cooper’s notion of “posture.” These ancil-
lary programs have different postures—daemonic, parasitic, and transient.

Applications that do not normally interact with the user are “daemonic”
programs. They serve quietly and invisibly in the background without much
need for human intervention. A typical daemonic program would be a process
that checks the server every 15 minutes for new alarms or alerts.

Parasitic applications are continuously present but perform only support-
ing roles. For example, a parasite may monitor the amount of system resources

"From “Conference Presentation Judo,” © 2002 by Mark Jason Dominus, http://perl.plover.com/
yak/presentation/samples/slide023.html (accessed 11 August 2003).
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available, put a clock in every program’s caption bar, or show how much FIGURE 1-2

3

memory is free. They are physically small and are superimposed on other
applications.

How about this??

A transient application does only one simple function. It comes when
needed, does its job, then leaves, letting the user continue with his or her
normal activity. The comparison chart in Figure 1-3 is an example of a
transient application. Another transient is the calendar button next to Date of
Birth on Figure 1-4.

The fourth type of posture is “sovereign.” Cooper describes a sovereign
application as the only one on the screen, monopolizing the user’s attention for
long periods of time. Users tend to keep them up and running continously.
Figure 1-4 is a good example of a sovereign application (Cooper and Reimann
2003, 103-116).

In general, however, the examples seem to indicate that a web application
mostly lets you do and save something, whereas a web page mostly provides

2From “Small Businesses Group Medical,” © 2003 by eHealthInsurance Services, Inc.,
http://www.ehealthinsurance.com/ehi/Welcome.ds (accessed 11 August 2003).
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FIGURE 1-3
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information. Applications and pages are similar, however, in that they both are
graphical, both show logos and other corporate identity information, and both
are information-rich.

So, although the examples point out some similarities and differences
between web pages and web applications, the division between the two is still
not clear. In an attempt to find a simple answer, here is another question: Can
you separate web applications from web sites by the development platform?

What Difference Does the Platform Make?

Java, JavaScript, ActiveX, Flash, and similar development options let develop-
ers write programs in more or less traditional ways, and the difference may
only be in how the application is delivered—via the web rather than on instal-
lation CDs or over the corporate network.

However, if your programs must be written using HTML, DHTML, XML,
or other W3C standards, your programming platform will be significantly
different from standard client—server and desktop platforms. Here are some of
the most irritating differences.

HTML controls aren’t “strong” enough. HTML buttons and boxes are
flaky, or they don’t have the flexibility of their Windows, Macintosh, etc.,

SFrom “Stock Compare Results,” © 2003 by Morningstar, Inc., http://screen.morningstar.com/
Compare/Stock/StockCompareResults.html (accessed 11 August 2002).
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counterparts. If they are flexible, they break down on certain browsers or
in different versions of the same browser.

There aren’t enough prebuilt controls and code segments. This will come in
time, however—when desktop-program developers were first porting
applications from DOS to Windows, they had the same problem.

Some of the rules for window design just can’t be followed. The one hard-
and-fast rule in window applications is that you use menus for actions
on windows and buttons for actions on dialog boxes. This rule is
immediately broken in web applications. There are no real menus, just
links in frames that mimic menus. Save and Cancel actions are buttons,
not menu items.

Another rule in Windows desktop applications is that only windows—no
dialog boxes—show up in the task bar. Since the “dialog boxes” that
appear on web sites are usually browser windows, this rule is also broken
(for the better, in our opinion).

FIGURE 1-4

5

“From Eclipse System, © 2003 by Palisades Technology Partners, Inc., Englewood Cliffs, NJ.

This definitely is.*
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FIGURE 1-5

LLBean.com with an embedded
National Park Search
application.

Boundaries between application and web become blurred. If the designers
aren’t careful about which browser controls to use and which to replace
with application controls, users sometimes look for functionality in the
browser menus when they should look instead at the application controls.

Security is more of a concern. Any time that one of your servers is open to
the outside, you create a risk that unauthorized people might get into your
systems. However, this has been a problem for client—server systems as well.

Damage is a concern. Any time your users are linked to the Internet via
email, viruses can get into your computers. Nevertheless, for most
organizations, easy access to the World Wide Web and to customers
balances the increased risk.

Network failure may be a risk. If your network is incapacitated because
of spam attacks, equipment breakdowns, configuration mistakes, or
other problems, everyone who uses the application over the web is
stopped dead. However, this is a problem for client—server systems as
well. The difference is that the clients will be distributed much more
widely and the damage, therefore, is distributed more widely as well.
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Performance can be slow. Large tables take too long to load, and checking
input immediately causes major performance hits. Also, since the
programs on the back end don’t know what’s happening on the front end,
validation and error checking can be time consuming.

Browser incompatibilities and extensibility issues make it counterproductive
to create new controls or to set up special alignments. Things won’t act
the same on different browsers or on different versions of the same
browser, so the developers are sometimes forced to program for the
lowest common denominator.

But there are compensations. Here are two of the most remarkable

differences.

Home, Back, Forward, and Favorites are some of the most powerful ideas to
come along in decades. They’re so good that developers and designers
are retrofitting desktop applications with Back, Forward, Favorites, and
other “webbish” ideas. The notion of a “home” page or window is also
powerful—having an explicit starting and ending window in any type of
application provides a satisfying sense of closure for many users.

The Internet provides a level of collaboration and communication
unprecedented in computing history. We can now build email, instant
messaging, collaborative editing of documents and presentations, online
meetings, and even voice communications into our software. Online
collaboration was the original impetus for the Internet, and now we see
its fulfillment.

Web applications can provide rich information resources, with links to
intranet, extranet, and outside libraries, application help and FAQs,
troubleshooting databases, industry best practices, company archives,
policies and procedures documents, and whatever anyone can imagine
to add to the system. Web applications can provide more inline help or
just-in-time help than most desktop applications can; help on the web
can be updated at any time, whereas help on desktop applications has
to be compiled, attached to, and distributed with the program.

A very useful hybridization is possible. Programs like the RealOne and
iTunes players live on the desktop but pick up music and videos from
the web. Desktop applications like Quicken and QuickBooks link to
their corporate web site to get software updates automatically, and they
let users jump into their online credit card accounts and backups on
request. Symantec’s Norton AntiVirus regularly downloads new virus
definitions to all registered computers.

7
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Log files let you get a sense of who’s accessing your site, what they’re
looking for, and even where they’re having problems. Log file analysis
isn’t a substitute for quality or usability testing and may be more relevant
to web sites than to web applications. However, it will point you to
problem spots. For information about how to use log files this way, see
Jeff Lash’s “Three Ways to Improve External Search Engine Usability”
(2002), Hal Shubin and Erik Bator’s white paper, “Transaction-based
Web design: Increasing revenue by using site traffic as a design tool”
(2001), and TecEd’s white paper “Assessing Web Site Usability from
Server Log Files” (1999).

The web is visual. Although we call our interfaces “graphical,” most GUI
software designs don’t take advantage of visual and esthetic form at all.
But the Internet is such a visual (and aural and kinesthetic) medium
that it has raised the esthetics bar much higher. For this reason, Web
Application Design contains much more information about visual
forms—graphs, diagrams, maps—than would be typical of any GUI
design book.

The browser platform is significantly different from desktop platforms

when looked at from a business point of view.

Applications don’t have to be compiled to run. When you use Java,
JavaScript, HTML, or XML, you don’t have to compile the code to see if
it works. Instead, you just run it—a real boon for those who prefer
immediate gratification.

Applications delivered through a browser don’t have to be installed on
individual computers. For large corporations with hundreds to thousands
of employees, installing and upgrading applications is a very expensive,
time-consuming headache.

Applications can be purchased and delivered electronically. Packaging,
CD or diskette imprinting, paper documentation, and shipping are
expensive. Electrons sent over the Internet are cheap.

Browser-based applications are portable, even mobile. Corporate systems
require high levels of security and verification, but the costs can be offset
by better access to corporate information and business applications from
the road.

The web is international. Instead of being forced to distribute copies of
databases throughout the world and then to update all of them each
evening, multinational corporations can maintain a single central database.
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TECHNICAL NOTE
Pros and Cons of Web Application Coding Systems

Table 1-1 compares five of the most common systems used to develop web
pages and web applications.

9

System Pros Cons TABLE 1-1
HTML Easy to learn and use. No special features. Coding system pros and cons.
Works on virtually every browser. Noninteractive.
Does not need to be compiled. Too simple.
DHTML Relatively easy to learn and use. Inconsistent compatibility
Different versions work with among browsers.
almost any browser. Severe screen design
Does not need to be compiled. (alignment) issues.
XML Very powerful. Longer learning curve.

The processing technology is
widespread, easily available,
and cheap.

You can easily read and understand
the code (once trained).

Very flexible—you can define
other languages with it.

Separates process from content,
which makes applications faster
and reduces processing time.

Documents produced with it can be
validated using a validating parser.

There is an increasing number of
individuals with XML skills.
Is license-free, platform-neutral,
and widely supported.

Can be viewed with simple tools
such as browsers.

Is easily internationalized.

JavaScript Wide browser support. Most

browsers speak some dialect.
Easy access to document
objects for manipulation.
No long download times.
No plug-in support required.
Relatively secure.

Is a space, processor, and
bandwidth hog. Is just
a document, not a
programming language.

Every XML format can
become a “proprietary”

XML format.

Is awful for binary data
(but great for text).

Is a regression from
centralized, efficient
database systems to
inefficient file processing.

No standard support
across browsers.

Web pages are useless if
the script has a bug.

May be disabled by the
browser’s settings,
making scripts
unreadable.

Certain complicated

JavaScripts can run
slowly.

Continued
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Table 1-1—cont'd

System

Pros

Cons

Java

Flash

Minimal server-side resource
consumption.

Runs on any operating system
and application server (may
need adjustments).

Handles complex, high-volume,

high-transaction applications.

Has more enterprise features
for session management,
fail-over, load balancing,
and application integration.

Is favored by experienced
enterprise vendors such as
IBM, BEA, SAP, and Oracle.

Offers a wide range of
vendor choices for tools and
application servers.

Can be used to build an
entire web site.

Loads relatively quickly. An
equivalent .jpg or .gif file

would take light-years longer.

Very interactive.

Must be compiled.

Heavy client-side
resource consumption.

Considerable learning curve.

Tools can be difficult to use.

Java environment’s ability
to build GUIs is limited.

May cost more to build,
deploy, and manage
applications.

Lacks built-in support for
web services standards.

Is difficult to use for quick-
turnaround, low-cost,
and mass-market projects.

Very long learning curve.

Requires at least some
artistic ability (it makes
bad design more likely).

Requires user to download
extra software.
Different versions are not
necessarily compatible.
Does not work the same on
every browser.

It changes the web's funda-
mental style of interaction:

The “Back” button does not
work. If you navigate
within a Flash object, the
the standard backtracking
method takes you out of
the multimedia object and
not, as expected, to the
previous state.

Link colors don’t work.

Given this, you cannot
easily see where you've
been and which links

Continued



What’s the Difference Between a Web Page and a Web Application? 11

Table 1-1—cont'd

System Pros Cons
Flash you've yet to visit. This lack
(continued) of orientation creates

navigational confusion.

The “Make text bigger/smaller”
button does not work. Users
are thus forced to read text in
the designer-specified font
size, which is almost always
too small since designers
tend to use larger monitors.

Flash reduces accessibility for
users with disabilities.

The “Find in page” feature does
not work. In general, Flash
integrates poorly with search.
Internationalization and
localization is complicated.

Local websites must enlist a
Flash professional to translate
content. Also, text that moves
is harder to read for users
wholack fluency in the language.

Flash animations consume

system resources that may be

better spent enhancing a site’s
core values:

Infrequently updated content

(Flash content tends to be

created once and then left

alone).

Providing informative content

that answers users’ key

questions at all depth levels

(Flash content is typically

superficial).

Identifying better ways to

support customers by analyzing

their real problems (Flash is
typically created by outside
agents who don’t understand
the business).
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Users from Australia to Vienna to Canada can inquire,
update, and add to the database at any time, from anywhere, over
their intranet.

But, as you can see from the discussion above, the development platform
doesn’t mark a web site as an application. Nor is there any such thing as
“developing in Internet time.” Even Alan Cooper, the inventor of Visual
Basic, says so: “HTML allows for fast prototyping. . . . However, a transactional
web application with complex behavior entails the same kind of engineering
challenge as the development of native code, and inevitably it needs to be
approached using a similarly robust design and development methodology”
(2003, p. 481). Development cycles are no shorter for web applications than
for desktop applications. Collecting requirements and thinking problems
through takes just as long in the web world as in the desktop world.

The Tentative Answer

So here’s the answer to “What is the difference between a web application and
aweb page?” It’s not that some programs are web applications and some are web
pages. It’s a continuum.

User expectations and application purpose are the keys to the design
problem. Both usability and technical problems occur when expectations
do not match the actual reason for the application. For example, if you
design your windows with Fisher-Price colors and spinning globes, users will
expect a web page style—Back and Forward button and simple searches.

But if the application is used to enter reinsurance claims, you can have
Back and Forward buttons, but you'd better find a way to meet data-integrity
requirements—by automatically saving user entries if anyone presses Back
or Forward, for example. In this case, it may make more sense to use a web-
application style and remove the address bar and the Back and Forward buttons
rather than try to capture and redirect those actions.

What is the same is this: It’s not the platform, it’s the activity.

A heavy-duty data-input application is a heavy-duty data-input application
no matter what the platform, and should follow production-level data-entry
rules. A tool used occasionally should follow the rules for occasionally used
tools. Game applications should follow game rules.

Once you know the type of activity, then you can follow the look-and-feel
guidelines for that type. For example, if the new web application is a port of a
Windows bond-pricing data-entry tool, then follow the Windows style guide as
far as you can. If it’s a fun game for teaching bond-pricing algorithms, then
follow games rules.
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Where Does My Program Fit?

Following is a table of ranges that may help you identify how “webbish” your
applications are. Table 1-2 is the overview. Information about the individual
ranges or dimensions follows the overview.

You can plot your own applications against the ranges here and in
Appendix A, then select the style guidelines most appropriate for your situation.

Since web applications cover a wide range of interaction and visual styles,
there can be no one standard web style. Rather, you can reuse existing web and
desktop standards as you need them and as they fit the situation.

The table is designed to help you match the purpose of your application
to its appropriate look and feel. Sometimes this look and feel will follow web
page standards like the ones from Yale University (Lynch and Horton 2002).
Sometimes they’ll follow desktop standards like the ones from Microsoft
(1999) and Sun Microsystems (1999). Sometimes the look and feel will be a
combination of advertising and marketing guidelines with GUI or web guide-
lines. It depends where on the spectrum between web page and web application
the system falls.

Note that this approach goes beyond the platform GUI standards into
application-type standards.’ But the rules aren’t hard and fast, and like many
things in software design, the best answers will appear over time through
iteration, experience, and experimentation.®

What Is the Nature of the Relationship?

The first dimension is the application’s relationship with its user. In other
words, is this activity something the user chooses to do or is it something he
or she must do, because it’s part of the job?

Here are some questions that may help you decide on the nature of the
relationship.

1. Do the users select the application, or does the application select the
users? Do the users have to use this program? If they do, then it’s on the
application end of the spectrum.

SApplication standards—for example, form-based data-entry, conversational (also called “interac-
tive”), and inquiry (“result” and “read-only”)—were first addressed by Wilbert O. Galitz in his
series of GUI design books. See his current book, The Essential Guide to User Interface Design
(Wiley, 2002). Also see Van Duyne, Landay, and Hong for the idea of web design patterns (2002).

®Many thanks to UsabilityN] for letting Whitney Quesenbery and Susan Fowler test these contin-
uums on them in June 2002. The charts are better for their input.
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TABLE 1-2

Page-to-application continuum.

Relationship
between
user and
application

Conversation style

Nature of the
interaction

Technical
requirements

Frequency of use

Response time
(perceived
distance)

& pace

No ongoing
relationship.
No login.
Example:
Retirement
calculator

Informal, casual,
generic.
Addressed to “You.”
Example: Self
promotion

Information model.
No data are changed.
Example:
Online library

HTML only.
Example: Information
only web page

Occasional, erratic.
Example:
Foreign-exchange
tool for travelers

Slow, far away.
Example: Stockprice
calculator

Low-key.
Prior history:
“Remembers me.”
Example:
E-commerce

Polite but friendly.
Addressed by first
name (in U.S.).
Example:
E-commerce

E-commerce model.

Simple data collection.

Example:
Consumer mortgage
application

DHTML, JavaScript
ActiveX, Flash okay
Example: Visual
designers’ web sites

Episodic, periodic.
Example: Self-
registration for
medical appointments

Can’t tell, don’t care,
or mixed: Some parts
client-based, others
server-based.
Example: Virus
protection software’s
Internet auto-update

applc alion,

Mission-critical.
Must log in.
Example: Power grid
alarm tracking

Formal, addressed by
full name or title and
last name.

Example:
Benefits self-service
intranet site

Transactional (task-oriented)
model.
Data are changed in the
database.
Example: Network
monitoring and
management

Java okay (and DHTML,
JavaScript, ActiveX, Flash).
Example: Hybrid
web/desktop application

Constant.
Example: Customer
service problem-tracking
and knowledge database

Immediate, nearby,
on-site or local machine
Example: Meeting.
room-scheduling calendar

Continued
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TABLE 1-2

Page-to-application
continuum—cont'd.

15

< pace apnhc alion >

Presentation
style

Expectations
for GUI
standards

with Back button.
Plain controls:
Single click to follow

links and open window.

No object selection.
No drag-and-drop.
Example: Online
library

Colorful, graphic,

possibly animated.
May offer multiple
“skins” (graphic
styles).

Example: Health site
for teenage girls

Few standards.

Intrasite
consistency only.
Example: Game

Exit by closing the
web browser.
Example: Consumer
mortgage application

Cooler but attractive.
Example:
Mutual funds analysis
for small investors

Some common
patterns—for example,
navigation on the left.
Internal toolkits and
templates create
de facto
standardization.
Example: E-commerce

Interaction Time is irrelevant. Near real time. Real-time data feeds.
time Example: Example: Utility grid Example: Air traffic control
Search engine monitoring system
Help No training, little Some quick reference Intense training for both
needed or no hints or help. material, onscreen the domain and the software.
Example: hints. Example: Fraud detection
Museum information Example: systems
kiosk Online home
banking
Interaction Flexible navigation. Flexible navigation. Controlled navigation.
style Actions easily reversed Simple data collection. Exit requires a logoff.

Little or no reversibility.
Usually no Back button.
Complex controls.
Object-action syntax.
Drag-and-drop expected.
Example: Banking
applications

Subdued, serious.
Example: Intranet or
extranet investment banking
analysis programs

Strong PC, Mac, Java platform
standards. Compliance is
expected.

Example: Tool for loan
officers
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FIGURE 1-6

Have a more intimate relation-

ship with a web site.”

Must users identify themselves? Do they have to log in to be able to do
anything? If yes, then it’s an application. Or does logging in simply give
them access to more information than they would receive if they
remained anonymous? See Figure 1-6 for an example of a web page that
offers users extensive online resources if they sign up. It’s not an applica-
tion, but validation and security are as important here as they would be
to access a corporate database.

Does the application not know or care who the users are? Then

it’s on the web page end of the spectrum. Does it remember users’
credit card information and their purchases? Then it’s in the middle.
Does it remember work from earlier sessions? Then it’s probably

an application.

’From “Why Join H.o.p.e.?” © 2003 Novartis Pharmaceuticals Corporation, http://www.
healthandhope.com/info/join/why_join.jsp (accessed 13 August 2003).
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How reliable must the application be? Does it matter if it’s not available
sometimes? Some web sites can go down and no one will notice, while
application failures are usually noticed immediately.

What Is the Conversation Like?

The next dimension is the conversation style—informal, neutral, or formal (in

some cases, coercive). Here are some questions you can ask to decide on the

type of conversation.

1.

What is the perceived relationship between the application owner and
users? Does the application owner control the users (by employing them,
for example)? If yes, the tone may be imperative: “Jump!” If not, the tone
will be friendlier: “Would you like to jump now?”

What kind of language (informal, formal) and terminology (standard
English, industry jargon) is used? Jargon is a problem if the users won’t
understand it; it’s usually not suitable for a public site. For technical
users, however, jargon may be a necessary shorthand.

What Is the Nature of the Interaction?

The nature or result of the interaction is key to separating web pages from web
applications.

1.

How do users interact with the application? Are they just looking up
information, or are they entering data into forms? If they’re entering
data, are they entering large amounts of data? Are they doing complex
tasks? If yes, the site is an application.

Do they expect to permanently change data? Applications let users
create, manipulate, and permanently store data; web pages don’t.

Do they expect to find milestones in the middle of the task (“You have
selected your car—continue to checkout?”) and a clear endpoint (for
example, “Your order has been placed” or “The customer complaint has
been added to the file”). If there are checkpoints and endpoints, the site
is an e-commerce or transactional application.

What Are the Technical Requirements?

Ask these questions to decide on the technical requirements.

1.

Is it possible that users have old versions of browsers? If yes, you may
need to restrict the design to controls that are available on older browsers.

17
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Is it possible that users have old hardware and small screens? If yes, be
careful about screen sizes.

Must your pages meet Section 508 accessibility standards? If yes, use
W3C tools like HTML, SVG (scalable vector graphics), and CSS
(cascading style sheets).

Can your organization require all users to have certain hardware and
software? If so, you can get as fancy as you like after considering
accessibility issues.

How Often Is It Used?

The intensity of the interaction is another dimension. “Just looking” is on the
web page side of the spectrum; “doing” is on the application side.

Here are questions you can ask about time spent on task.

How often is this application used? If only occasionally, then it’s
on the web page side. If it’s used daily, then it’s probably an
application.

How long is it used per session? If it’s used for only a few minutes at a
time, it may be a web page. If a session takes four to eight hours, it’s
probably an application.

What circumstance triggers its use? If it’s only used to find out about
something, it’s probably a web page. If it’s used to help resolve an
emergency, it’s probably an application.

What Is the Expected Response Time (or the Perceived Distance)?

The expected response time may tell you something about people’s ideas about
the application. Here are questions you can ask about perceived distances.

1.

Where do users think this application “lives”? Do they think it comes
from a server somewhere in the country or even overseas? Do they not
know, have no opinion, or not care? Or do they think it comes from a
server in the building where they work? Web pages are generally viewed
as being in the ether; no one knows where they come from. Applications
are generally viewed as being local, whether they are or not.

Who do they think controls the data—an organization somewhere? the
owners of an online store? or the data administrators in their company?
If the answer is “our data administrators,” the site is an application.
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Are These Interactions in Real Time?

You can look at the interaction speed to decide whether a program is more of
a web page than an application. For example:

1.

Is the information critical? Is a delay life-threatening? If yes, then this is
an application.

Are there long periods between interactions that may lead to boredom or
inattention? This, too, may indicate an application. People click away
from boring web pages but stay with applications.

How Much Help Will the Users Need?

The amount of help needed for a web site indicates where the site falls on the

spectrum.

1.

Is every visit a one-time session—for example, a museum kiosk? If yes,
this is a web page. Design the site carefully so that no help is needed; if
that’s not possible, make sure that all the help anyone might need is right
there on the screen.

Is the application something for which users need a minimum amount
of experience or information? If yes, this application is probably in the
middle of the spectrum. Help on controls, on filling in forms correctly,
and so on can be put right on the screen and appear in error messages.

Must users go through long training programs and apprenticeships
before they can become experts? If yes, this site is definitely an applica-
tion. Help files should support business or domain expertise; help on
forms and controls is also appropriate but not as important.

What Is the Interaction Style?

What should this site feel like? For example:

1.

How flexible is the navigation? Can users easily reverse actions with the
Back button? Or has the Back button been removed from the screen?
Application designers often wipe out the toolbars and URL address area
so that the users don’t lose entries by mistake.

How complex are the controls? Well-designed web pages use only plain
controls: single click to follow links, simple navigation strategies, no
object selection, no drag-and-drop. Web applications, on the other hand,
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A Citibank: CitiBusiness Online - Microsoft Internet Explorer

citi

CitiBusiness® © prnt [What woud you lketodo? ]
Main Menu Customer Service Messages Approvals OpenAnAccount See Rates Quit/Logoff
Main Menu >
BALANCE AND INFORMATION REPORTING
View / Print Information Download Information to Disk
a ; o
. lance

Privacy
Today: 08/13/2003

4 Back
€ 8 @ internet
FIGURE 1-7 may mimic nearly all of the GUI controls—tables, buttons, wizards,

You can't close this application
immediately by clicking the 3
Close button.®

drag-and-drop, double-click selection, and so on.

How does the user get out of the site? To exit from a web page, users can
just close the window or type in a different URL. To exit from a web
application, however, they may have to log off. In fact, the application
may interrupt and capture the browser’s close options, as shown in
Figures 1-7 and 1-8.

What Should It Look Like?

The

look of a site will have more to do with the industry for which it’s designed

and the organization’s own visual branding than with its spot on the spectrum.

8From CitiBusiness Online, © 2002 by Citibank. https:/citibusinessonline.da-us.citibank.com/
(accessed 13 August 2003).
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ﬁ| FIGURE 1-8
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2 Citibank: CitiBusiness Online - Microsoft Intern... E

This Close box appears
instead.

Thank you.
It's always a pleasure to serve you at Citibank.

I

+ Close

However, although the answers to these questions might not help you decide
where a site fits, they’re still good questions to ask.

1. What is the graphic style of earlier or competitive user interfaces
(if any)?

2. How obvious and self-explanatory are the controls? Web pages have to
be more obvious than application pages, simply because people don’t
spend much time on web pages. They won’t notice the subtleties and
details that someone who uses an application daily will see.

3.  What colors and designs are appropriate to the content? For example, a
site for teenage girls should look different from a site for the National
Cancer Institute.

Does It Follow Any Standards?

Web pages may meet World Wide Web Consortium, accessibility, and web-safe
color standards, but not much else. However, users may expect that web appli-
cations will also match Windows, Apple, Java, or other GUI standards.

1. Does this application replace or supplement a desktop application?
Then the closer it matches the GUI standards, the better.

2. Isit used with other applications that set expectations? If not, it’s
probably a web page. If it is, then it’s an application and you should
try to match the style of the other applications.



22 CHAPTER 1 What Is a Web Application?

How Intense Is This Interaction?

Another way to decide whether your program is a web page or a web applica-
tion is to look at relationships and the intensity of the interaction. When you
do, you get Table 1-3.

TABLE 1-3

Application type matrix.

Intensity
Looking Some of Both Doing
Reports: Visualizations: Work Desktops:
< 5 Management reports Utility grid monitoring Air traffic control Heads-down
,g 3 Bond analyses with Chemical design and data-entry systems
.§ ,3 1-, 5-, and 10-year analysis Broker input systems
B9 timelines Drug interaction (insurance, mortgage,
% % warning systems real estate, etc.)
o Marketing Sites with Tools: Portals, Communication Home Applications:
ﬁ s Stock and bond sites with Systems: Online home banking
g ,g pricing or analysis tools Portal (Yahoo!) Online email Bill-paying systems
"g 'S (Hotmail)
o g Subscription libraries
o« 8 (ACM Digital Library)
Information Kiosks: E-Commerce: Games:
- “Welcome to” kiosks at the Catalog sales sites Single- and multiple-player
'g § doors to museums (Lands End, L.L. Bean) games
;!; '§ Self-promotion web sites “Build your own product”
5 'i Information-only web sites sites (Levi's jeans)
33 Auction sites (eBay)

What Should This Application Look Like?

The last piece of the puzzle is the overall look and feel. Table 1-4 indicates, in a
general way, what the applications in the various categories (“Reports,”
“Games,” and so on) should look and feel like.
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Look-and-feel matrix.
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Relationship

Application Selects User

Some of Both

Intensity
Looking Some of Both Doing
Reports: Visualizations: Work Desktops:

Use subdued colors:
black and white for text,
with colored record
separators for better
readability.

Follow print standards
as well as GUI platform
standards.

Use the most generic
development package
you can.

Use subdued colors for
the framework but as
many colors as necessary
for the content.

Provide domain help, not
just software help.

Follow charting and
statistical analysis rules
as well as GUI platform
standards.

Use any appropriate
development package
but tell users what the

requirements are up front.

Use subdued colors: blues,
greens, grays, browns.

Use brighter colors for accents.

Use sophisticated controls
and as many of them as
necessary.

Provide business domain help
and content management
systems, not just software
help.

Follow platform standards
whenever possible.

Use Java and any other
appropriate development
package.

Marketing Sites
with Tools:

Use corporate identity and
branding colors.

Make controls obvious and
self-explanatory.

Provide onscreen hints and
easily accessible

help (test to find out what is
needed and restrict the
help to that set).

Use DHTML,

JavaScript, ActiveX,
and Flash only if there
is a compelling business
reason.

Portals, Communication
Systems:

Use corporate identity
and branding colors.

Make controls obvious and
self-explanatory.

Provide onscreen hints and
easily accessible help.

Use DHTML,

JavaScript, ActiveX,
and Flash only if there is
a compelling business
reason.

Home Applications:

Use corporate identity and
branding colors.

Make controls obvious and
self-explanatory.

Provide business domain
help as well as software help.

Quick reference and onscreen
hints are also good.

Use DHTML,

JavaScript, ActiveX, and

Flash if there is a compelling
reason.

Continued
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TABLE 1-4—cont'd

Look-and-feel matrix.

Relationship

User Selects Application

Intensity
Looking Some of Both Doing
Information Kiosks: E-Commerce: Games:

Use bright, attractive palettes.

Use large, simple,
self-explanatory controls.

No help should be needed
test for usability to
be sure.

Stick with HTML.

Use corporate identity and
branding colors and
bright, attractive palettes.

Use simple, obvious controls.

Provide onscreen hints
if necessary

Use DHTML,

JavaScript, ActiveX, and
Flash only if there is a
compelling business
reason.

No rules except game rules.
You can use any appropriate
development package
if you tell users what
the requirements are

up front.

Keep in mind that these recommendations are not foolproof. To find out
if you've made the right choices, test for usability throughout the development
life cycle.
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The Browser Framework

This chapter describes the overall framework for web applications—including
the browser itself and its components. Included are the interior structure
of web pages, a little about web browser architecture, and the structure of
the content area—the piece in the middle of the window holding your
content.

It also describes some common pitfalls of web design that might affect
how you use a browser window to deliver your applications. But first, an
overview.

Browser Window: A Conceptual Model

Think about the web browser as a standard two-story office building—four
outside walls, some doors and windows, floors, ceilings. Then think about the
inside. Inside, you might have dozens of offices with doors, or you might have
a cubicle farm, or an open warehouse space, or stacks of books on shelves. The
inside of the structure, in other words, can be anything.

You can look at web design in the same way (see Figure 2-1): The browser
provides the structure with its overall frame, the Back and Forward buttons,
the URL address bar, and the menus, but you fill in the content area—the
navigation frames, the data-entry frames, the command buttons, the fields,
and so on.

The content area does not come with frames, buttons, fields, and so forth.
These structures appear because someone decided they must go there. But it’s
not all wide open space. There are now de facto standards for some aspects of
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Browser frame's title bar and
window control buttons

I ; FAST Consulting - Microsoft Internet Explorer

| Fle Edt View Favortes Tooks Help | Menu
J « = @ 2 ‘ a @©= B Button
Back Forward Stop  Refresh  Home Search Favorites History bar
| JAdd‘mlE htkp: e, Fast-consulting. comy :l (?Go |
Address bar
Content Area

|l€1 - [ Intemet 7

Status bar

FIGURE 2-1 web page architecture—for example, if there is a vertical navigation frame,
it usually appears on the left, not the right, side of the page.

Microsoft's Internet Explorer
browser window.

Parts of a Browser Window

All browsers (Internet Explorer, Netscape, Mozilla, Lynx, Opera, and Safari)’
have built-in menus, toolbars, address areas, status bars, popup menus, and
content areas.

For informational and e-commerce applications, it is probably a good idea
to keep as many of the standard browser behaviors as possible since people

'For an overview and links to the various browser home pages, see “Basic Questions about the
Web,” http://www.boutell.com/newfaq/basic.html (accessed 20 August 2003).



Parts of the Content Area

expect to be able to go back and forward, to email specific pages, and to save
graphics and text files to their hard drives.

For business applications, think carefully about controlling access to the
standard functions. For example:

e  For data-input applications, designers may need to restrict or capture
back and forward actions to prevent loss of users’ input.

e Applications that require logins may also require logouts and force users
to exit via the application’s own Close option.

e Managers of internal business infranets may want to restrict read access
or copy access when making sensitive or proprietary files available
online. Sites selling art, photography, music, or video may also want to
prevent printing and downloads from their sites. High-volume sites have
strong security systems; smaller sites can sometimes make do with
off-the-shelf solutions like the one described in “Technical Note:
Preventing Downloads.”

TECHNICAL NOTE
Preventing Downloads

One way to prevent downloading graphics from a web site is to save all
artwork as Flash files. You cannot right-click on a Flash file and save it to
your disk. The downside to this, of course, is that you are forcing your
viewers to download a Flash player if they want to view your work.

Another way is to use the security options in Adobe Acrobat.
Acrobat can even keep users from printing your pages.

However, don’t constrict the browser’s functionality beyond what is
absolutely necessary. People have come to count on the tools available in
browsers and become frustrated and angry when they aren’t available.

Parts of the Content Area

Over time, people have come to expect certain types of controls or information
on the windows they see (see Figure 2-2):

e The logo “home” control, described later in “Make Home Easy to Find”
e  Left navigation panel, described later in “Put Local Navigation on the Left”

e Top navigation panel, described later in “Put Site-Wide Navigation on
the Top”
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FIGURE 2-2

Parts of the content area.?

2From “Web Site Garage,” © 1999 by Netscape; no longer available (accessed 28 November 2001).



e  Bottom navigation panel, described later in “Repeat Links on the Bottom”

e Advertising banners, described later in “Try Putting Advertising Banners
in More Than One Spot”

A Note About Navigation

In desktop applications, GUI standards require that nearly all actions be
restricted to the dropdown menus at the top of the window. This rule is helpful
since everyone knows from experience where to find options; in fact, people
even know where to find individual options like “Print” and “Cut” on the
dropdown menus.

However, the dropdown menus also hide functionality. Because you can’t
see what’s on the menu until you click it and you can’t keep more than one
menu open at a time to compare the lists, you can’t get a clear view of what’s
available (unless the documentation contains a menu map, in which all the
menus are opened up and arrayed across the page).

On web sites, you have an opportunity to make things better. The web
paradigm is to show as much as possible right on the screen—ves, there are
dropdown menus, but they often coexist happily with navigation panels,
buttons, and underlined links.

Chapter 3, Data Input: Froms, addresses the appropriate use of buttons,
links, and other controls in detail. However, keep in mind that a broad, shallow
navigation structure with many visible links is generally more usable than
a narrow, deep structure with just a few. In other words, it’s easier to scan
large lists of possibilities (provided they’re organized in some way) than
to pick one option that leads to another set of options and to another set and
so on until you either find what you’re looking for or abandon the search.

Make Home Easy to Find

Logos are important for identifying your organization, but they also have
another purpose on web sites: They’re used as shortcuts to the home page.
In other words, if users click on the logo, they go to the home page.

Although applications aren’t seen as having home pages, they do have
entry points. Providing users an easy way to start over may be appreciated.

It’s simple to turn a logo into a home shortcut: Just add a graphic link to
it. Remove the purple selection box, if desired, using your web design tools or
by adding border = 0 inside the image source information:

<a href = “homepage.htm”><img src="10go.gif” border="0"></a>

Parts of the Content Area
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Note that organizations often design extranets (sites for customers) with
the customer’s own branding. Employees using the extranet may never realize
that the site isn’t internal and, in fact, that it may be managed at a location
halfway across the world. In these cases, “home” should be the customer’s
home page, not the external company’s home page.

Put Local Navigation on the Left

Most public web sites and many intranet and extranet sites run a navigation
area down the left side of the page. Eye-scanning studies indicate that users
commonly start looking at a page by scanning the left-hand list and then
jumping to the list, if any, at the top of the screen. They also focus on text, not
on graphics or photographs (Lewenstein et al. 1999).

There are no hard rules for what appears in this area, but if there are both
top and left navigation areas, the left one seems to collect all of the “local”
links—things related to the current section of the site or application. It may
also contain logins, searches and, occasionally, advertising.

The navigation area may be in a frame, which lets users scroll the navigation
area separately from the main area, or in a table column, which scrolls at the
same time as the main area.

Designing Navigation Lists the Easy (but Thorough) Way

Coding navigation lists isn’t difficult. The difficulty comes in deciding what
each name should be, what the options should be on each navigation list, and
what names to use for each of the options. Here is a recommended method
for defining the navigation lists. (Note that you can use the same method to
organize the site as a whole.)

1. Collect a diverse team to brainstorm the menus: This is probably key,
for two reasons. First, for collecting ideas, two or more heads are better
than one. Second, if the group contains different enough people (sales
representative, usability expert, designer, developer, customer, etc.),

any misunderstandings of terms and activities will be tested and
addressed.

2. Start brainstorming: Pass out index cards or sticky notes (the advantage
of index cards and sticky notes will become apparent in step 3). Ask each
person to spend a few minutes (say five, but give them ten minutes)
writing down everything he or she thinks should be on the lists.
Important: Each card or sticky note should contain only one activity.
The writers can use more than one word, however, to describe
each action.
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Collect the results: Go around the room and ask each person to read
aloud one of his or her cards. Continue going around the room until
nearly everyone has run out of cards. If a few people still have some
cards, you don’t need to keep going around the room—just have these
team members read their last few cards aloud. The facilitator or a
volunteer collects the index cards or sticky notes and posts them on a flat
surface—the wall, a table. Note that people can continue to add cards at
any point (they will run out of ideas eventually).

Organize the results: Ask everyone to stand up and take turns arranging the
notes or index cards into groups. They may also prioritize the items as well.
If they spot a duplicate, they can put the duplicates on top of one another.
If one person thinks a card should go in one group and another disagrees,
the facilitator can make a second card to put in the second group and/or
post the problematic option somewhere for further discussion.

Label the groups: The facilitator reads off the items in each group and
asks the team to come up with a term that describes the group. These
terms, once agreed upon, become the top-level labels (as well as the
names for the main sections of the application). The facilitator also
resolves any disagreements about which groups the actions belong to.

Test the results: Once you have satisfactory lists of items, type them up
and try them out on unsuspecting colleagues and strangers. Make sure
that each item makes sense to people who weren’t at the design meeting.
However, if one person says he or she doesn’t understand an item, check
whether he or she is a member of the target audience. Expert users
expect and understand technical terms and may find a “dumbed-down”
term puzzling, whereas novice or casual users don’t understand jargon
and need standard-language terminology.

How to Organize Long Lists to Make Items Easier to Find

Aside from distributing items among left, top, and bottom navigation panels
and menus, you can make life easier for users if you organize the items into
groups (Kalbach 2002, p. 4). Here are two suggestions.

Use different visual cues—change the typeface, size, and color for
different groups of items. Just make sure that more important items are
larger, bolder, and more colorful than less important ones.

Chunk lists into groups, even arbitrarily. A line’s space between every
eight or ten items will make it easy to scan even very long lists.
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Put Site-Wide Navigation on the Top

Top navigation areas.’

The top navigation area, if there is one, generally contains links to the major
sections of the site and to the home page. The links may be graphical, textual,
or both. There can be one or more rows. If there is a second button row, the
buttons here are used for local activities. (A possible rule of thumb is that the
closer the buttons are to the content area, the more local they are.)

For example, Marriott uses the second row (“1 Availability, 2 Rates,” etc.)
to show users where they are in the process of making a reservation (see the
highlighting on “Availability” in Figure 2-3).

*From “Check Rates & Availability,” © Marriott International, http://www.marriott.com/
reservations/Availability.asp (accessed 15 August 2003).
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Another top-area navigation option is “bread crumbs” A bread-crumb area  Location bread crumbs. See
“home > conference schedule

keeps track of the levels of pages users have clicked and lets them jump back to
> browse,” etc.*

any desired level. Unlike the “You are here” method shown in Figure 2-3, in
which the web author highlights one of a fixed set of tabs or frames, bread
crumbs are dynamic. They change based on the user’s actions, as shown in
Figure 2-4. For more information and sample code, see the box entitled
“Technical Note: How to Create Bread Crumbs.”

Repeat Links on the Bottom

The bottom is generally a repeat of the top, plus housekeeping links such as
“Contact Us” and “Copyright Information.”

The reason to repeat the links is simply that people don’t want (or expect)
to have to return to the top of the page to move to another part of the site,
especially if the page is long.

“From “CHI 2002: Invited session,” © 2002 by Association for Computing Machinery,
http://www.sigchi.org/ch2002/browse-invited.html (accessed 26 September 2002).



34

CHAPTER 2 The Browser Framework

Try Putting Advertising Banners in More Than One Spot

If your application is more information or sales oriented than application
oriented, you're probably going to have advertising banners somewhere on the
site. Just make sure you eliminate them from application tasks and from sales
fill-ins—if you want to make a sale, don’t distract your customers with ads for
something else!

Although the most common location for ads is the top of the page,
consider putting them at the bottom instead (or in both locations). In a UIE
Tips article, Jared Spool, principal of User Interface Engineering, talks about
taking advantage of the “seducible moment”—the moment at which a reader
is mostly likely to want what youre offering (2002). An ad at the bottom of
the description of a medical condition appears exactly at the point when the
readers have finished reading your information and are now ready to buy the
book, tool, or service they came to the site to research.

Overall Design Issues

When setting up the web application framework, make sure that you consider
the following issues.

e Different types of users require different kinds of designs, as described
later in “Consider User Roles.”

e Windows should be sized correctly so that important information isn’t
lost off the edges of the browser frame. See “Size Windows Correctly,”
later.

e Make sure that pages can be printed without cutting off information,
as described later in “Make Pages Printable.”

e Use the right palette of colors, as described later in “Use the Right Colors.”

e Make sure that the application can be localized easily. See “Make Sure the
Application Can Be Localized,” later.

e Make sure that you meet accessibility requirements. See the later
subsection “Make Sure Pages Are Accessible.”
Consider User Roles

In general, there are three user roles: casual, expert, and power user. Casual
users are people who come to your site or application occasionally. Expert
users are people who utilize your system daily, probably as part of their



jobs. Power users are “computer heads”—system administrators, installation
and deployment people, programmers, and so on. (Keep in mind that these
are only roles—people will switch among them, depending on the situation.
For example, an expert C++ developer can be a novice with a DHTML
editor.)

Different graphic styles are appropriate to each role. Bright colors, big
buttons, and many decorative elements (including repeats of your logo) are
appropriate for casual users. Since they don’t come to your application that
often, the more attractive the site is and the more visual pointers you give
them, the better.

Expert users generally prefer subtle colors, fewer logos, and less decoration.
Buttons and icons can be smaller. These users are looking at the application all
day long, and bright colors and flashy graphics get old very quickly.

Power users generally don’t care about the graphic elements. If anything,
use elements that let them know they’re in the right frame and the right
application (via a logo tucked into a corner, say), and let it go at that.

Size Windows Correctly

If you don’t control the hardware requirements, as you may not if your appli-
cation is directed to all possible consumers, you should plan your designs
around an 800 X 600 pixel or a 1024 x 768 pixel window. In 2003, W3Schools
reports that 49 percent of users worldwide have resolutions of 1024 x 768
pixels and 42 percent have resolutions of 800 x 600 pixels (2003, p. 1).

However, keep in mind that different user populations have very different
hardware and software setups. Students, for example, may be sharing
computers—either one or two in a primary-school classroom for drills or
banks of computers in the computer lab for learning analysis and programming
skills. Teachers may have to use old, donated computers to do their paperwork.

Nurses and medical technicians may share one or two computers at the
nursing station, and because the older, character-based systems are familiar
and fast (or perceived to be by the experienced users), there may be no push to
upgrade the computers. Security issues, which are a serious concern for
medical businesses, also tend to make medical offices Internet unfriendly.

Office computers may have severe restrictions on Internet access, and the
Internet may be available on only one or two computers per office. In many
places around the world and in the United States, the general public may be
accessing the Internet from public libraries, Internet cafes, church basements,
and community centers; in these cases, the hardware may not be up to date
(Jensen 2002).

Overall Design Issues
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If you do control the hardware requirements—you’re designing an
intranet and your company has strictly enforced standards for office computers,
for example—then feel free to design for them. Just keep in mind that things
change—for example, internal FAQs become available to outside customers or
people start telecommuting using nonstandard home computers. Consider
giving yourself a margin of error and design to the corporate minimum or to
public access requirements.

How to Keep Inside the Borders

Restricting yourself to small monitors is hard to do if—like most software
professionals—you work on a larger, higher-resolution monitor. However,

remind yourself by putting markers on your video monitor that show the
perimeters of an 800 x 600 window and a 1024 x 768 window.

In Figure 2-5, the small white crosses demarcate the area covered by a
browser on an 800 X 600 pixel window. The box demarcates the area covered
by a 1024 x 768 window.

When you design a page, resize the browser window to the two templates and
check whether all the live information is still visible. See Figures 2-6 and 2-7.

Screen-size templates. The
crosses and the box show the
two standard window sizes.
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How to Design Resizable Windows

In addition to restricting the size of the whole window, lay out the content area
so that it’s visible no matter what the resolution or the window size. You have
three good choices (Kalbach 2001, p. 5):

e Centered

e Oriented to the left (or to the right for right-to-left languages like
Hebrew, Arabic, and some of the Indian languages)

e Completely fluid and resizable

In a centered design, the important content is in the middle. Blank space,
graphics, and online help and tips can be placed on either side, and if whatever
is on the edges gets cut off, it doesn’t really matter. See Figure 2-8 for an
example from Yahoo.

In a left-oriented design, the important information and controls are put
at the left, and the right side can be blank or contain online help and tips.
See Figure 2-9 for an example from the CNN web site.

Overall Design Issues 37

Window tested on the 1024 x
768 template.
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Window tested on the 800 x
600 template.

A centered design before and
after resizing.

s g

In a fluid design, the text rewraps to fit when the window is too small
(within reason—you can’t make a window an inch wide and expect anything
to wrap correctly). See Figure 2-10.
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Make Pages Printable

FIGURE 2-9

People do print web pages, especially when money is involved, so it’s important A left-oriented design, before
to get the printing right. In Figure 2-11, note that the tested page fails the ~and afterresizing.
800 x 600 pixel test—the fourth column is cut off on the right. It fails the print

test, too—the text is cut off on the printout as well.

Another printing problem occurs when the type or other live information
is reversed—in other words, the text is white on black (or another dark color).
Browsers, by default, print the text, not the backgrounds. If the text is white or

another light color, nothing shows up on the printout.

Although both Netscape and Internet Explorer let users set an option
to print reversed text in black and print background colors and images,

TECHNICAL NOTE
If You Must Use Tables

column expand and contract as needed.

Using tables with fixed widths causes the type of problem shown in

Figure 2-11. When using tables to control layout, do one of the following.

o Don’t use fixed WIDTH statements—for example, “WIDTH=500" —at all.
You can use percentages, however. For example, “WIDTH=95%" is fine,
since the browser takes it to mean “use 95% of the available space on
the window,” whatever size the window may be.

o Set only the first column or two to particular widths and let the last

e  Restrict your total column widths to less than 7 inches (about 600 pixels
at 72 pixels-per-inch resolution). Most printers use a 3/4- inch margin on
all sides, so your live horizontal area is 8.5 minus 1.5, or 7 inches.
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FIGURE 2-10

A fluid design, before and after
resizing.

many people don’t know about them. You shouldn’t count on them to
find it.

Many developers still use tables to organize material on the page (see the
box “Technical Note: If You Must Use Tables” for more information). However,
cascading style sheets (CSSs) prevent both resizing and printing problems and
make text accessible for screen readers. See “Technical Note: Use CSS to Format
Pages Correctly” for more information.

Use the Right Colors

“Web-safe colors” are the set of colors that the three primary browsers, Mosaic,
Netscape, and Internet Explorer, use in their browsers, minus 40 colors that are
slightly different between Macs and PCs. By eliminating the 40 variable colors,
the web-safe palette is optimized for cross-platform use.

If you don’t stick with the web-safe palette, nothing blows up. However,
some colors will be dithered—in other words, since the browser doesn’t
have that color in its set, it tries to match the color by putting pixels of two
or more colors next to one another. (This is how paper-based four-color
printing works—there are only four colors of ink, but by putting dots of various
colors next to one another, your eye is fooled into seeing millions of colors.)

For high-resolution screens, dithering may not be much of a problem. But
on lower-resolution screens, the pixels start to pop out and cause eyestrain.

Lynda Weinman has a famous site on which she published the complete
set of web-safe colors. Note, though, that she no longer believes that restricting
one’s palette to 216 colors is justified (except, possibly, for PDA and web-phone
applications).
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In 1996, when she first published the palette, she says, most computer FIGURE 2-11

users had 8-bit color cards and could not display more than 256 undithered ... g the 800 x 600 template
colors. That is no longer the case, which is good news: “A designer would have  ggt.

never picked these colors [for a palette]. Mostly, the palette contains far [fewer]

light and dark colors than I wish it did, and is heavy on highly saturated colors

and low on muted, tinted or toned colors” (1999-2003, p. 1).

Make Sure the Application Can Be Localized

Internationalization means to set up software so that all text can be translated
easily into multiple languages. Localization means to actually translate the
interface and to allow data entry in the local language.

Consider internationalizing and localizing your applications whenever the
following are true.

e There is more than one official language in an area. For example, in
Canada, most software must be available in both official languages,
French and English.
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e There is more than one unofficial language at home. For example, in
Miami, Florida, Spanish is an unofficial but widely used second language
and businesses lose customers if they communicate only in English.

*  Your company wants to sell to international markets. Many software
companies (Microsoft, for example) make more of their profits overseas
than at home.

There are two aspects to localization: cultural and technical. The cultural
aspects include locale-specific colors, images, calendars, number formats, sort
orders, and national languages.

The technical aspects revolve around encoding, storing, and displaying
data and controls in such a way that people can see, add to, and change the data
using their native languages.

This section addresses only the most pressing requirements for web appli-
cation internationalization. However, there is a wealth of information about
both the cultural and the technical aspects. If you are considering internation-
alizing your applications, see the books and web sites listed in Resources.

Which Encoding Scheme Should You Use?

Textual data can be represented in either of two ways: with specific character
sets for a particular region or language (for example, “Western Europe,” or
“CJK,” for Chinese, Japanese, and Korean); or with Unicode, which contains
codes for characters in almost every human language.

Specific character sets have these advantages over Unicode:

e Your current software probably uses them already.

e The software can have typefaces that are esthetically pleasing and
optimized for each particular language. With Unicode, on the other
hand, the software has to rely on whatever typeface is available. For
example, of all the faces supplied with Microsoft’s Internet Explorer,
only Arial Unicode MS and Lucida Sans Unicode contain the entire
Unicode range of characters.’

e Language-specific character sets are small (255 characters), unlike the
Unicode character set. Version 4.0 of Unicode contains approximately
99,000 distinct characters.

Even if users or customers are in different countries working in various
languages, you can still accommodate them by providing multiple versions

50r not. When you look at the lists on the “Insert Symbols” dialog box in Microsoft Word, you can
see that some character sets are missing from the Arial and Lucida Sans Unicode typefaces.



of the application translated into their languages and employing their
character sets.

However, if users need to be able to enter or see more than one language
at a time—for example, if they need to enter names and addresses in,
say, German and Korean—then the software must use Unicode. Only
Unicode lets people input and display text in multiple languages at the
same time.

Another advantage of Unicode is that each character has only a single code
point, or ID. If you use specific character sets (also called “charsets”) instead of
Unicode, “[t]he code point 230 might be the Greek lowercase zeta ({), the
Cyrillic lowercase zhe (y), or the Western European diphthong . All three
characters have the same code point (230), but the code point is from three
different code pages (1253, 1251, and 1252, respectively). Users exchanging
documents between these languages are likely to see incorrect characters”
(Microsoft 1999, p. 2).

How to Indicate the Encoding Scheme

Any time that data are passed from one program to another, the first program’s
character set should be indicated explicitly; otherwise, the browser may use
the default, whether or not the default is correct. The charset can be defined as
part of the protocol or API or provided explicitly in the HTML header
(Vine 2002, p. 1).

For example, you can use the CHARSET attribute in the META tag to
show the browser (and any interested humans) what scheme was used to
encode the data. This statement indicates that the text was encoded in Russian
(charset 1251):

<META http-equiv="Content-Type”
content="text/html; CHARSET=windows-1251">

This statement indicates that it was encoded using Unicode, 8-bit:

<META http-equiv="content-type”
content="text/html; CHARSET=UTF-8">

However, keep in mind that if the browser is too old to recognize Unicode,
it probably won’t display non-ASCII characters correctly. The ASCII characters
are the first 128 characters in the Unicode set.

For lists of character-code sets, see the section on code pages and character
sets in Resources.

Overall Design Issues
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TABLE 2-1

How to Store Localized Data
To store and handle localized data correctly:

e Make sure that fields and message frames are big enough. If you're
starting from English, keep in mind that English is fairly compact
compared to other languages. See Table 2-1 for expansion rates. Also,
keep in mind that Chinese, Japanese, and Korean scripts expand
vertically—ideographs tend to be taller than alphabetic scripts.

e Learn how to index and sort records correctly for the locale; for example,
in Czech, the word hiSa is sorted after Czech and ¢ucét but before chaque.
In Danish or Norwegian, however, the order is chaque, ¢ucét, Czech, hisa.
Sorting in ideographic scripts like Chinese and Japanese is not done
alphabetically—there is no alphabet. For more on sorting in various
scripts, see Developing International Software (Kano 1995, 271-285).

e If the users employ Unicode for input, make sure you pick a
Unicode-enabled database package—see Table 2-2.

How to Display Internationalized Data

Displaying internationalized information has two aspects—Ilocalizing the
interface (the field names, buttons, links, etc.) and displaying the information
in the correct language. Here are some general suggestions for displaying
information correctly.

Take advantage of the internationalization tools available from
development platforms and packages. Sun, Microsoft, Apple, and others
have developed APIs specifically addressing many of the most difficult
internationalization problems—for example, showing bidirectional

Rules of thumb for translation
expansion.

English Length
(with Spaces Additional Space
Type of Text and Punctuation) Needed
Button labels, field 1-20 characters 80-200 percent
labels, menu options
Messages, onscreen 20-50 characters 40-80 percent
instructions
Online help, 50-70 or more 30-40 percent
documentation, characters
content-management
records
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TABLE 2-2
Browsers Version Unicode-enabled software.
Internet Explorer 4.01 or later
Lynx 2.8 or later
Mozilla 1.02 or later
Netscape Navigator 4.03 or later
Opera 6.0 or later
Safari 1.0 or later
Databases Version
MySQL (open source) 4.1
Oracle 8.i
SAP 7.3.00
Sybase 6.0.x (Adaptive Server Anywhere)

scripts correctly, concatenating messages correctly for languages with
different word orders, and sorting records correctly for the current locale.

Check for and pick up the locale from the operating system and, if there is a
difference, from the browser preferences (users may be running in one
locale but set their browsers to a different locale). Avoid asking users to set
a locale in your software. However, you might need to make an exception
when the domain is highly technical and the technical terms (not the
language) differ because of geography or history. For example, in South
Africa, telecommunication terms are similar to but not exactly the same as
British telecommunication terms, which are very different from U.S. and
Canadian terms. If you were to design an internationalized telecom
package, even if it were marketed only in English-speaking countries, you'd
have to provide different labels and help tips for the United Kingdom,
South Africa, Australia, Canada, and the United States (or, better yet, a
method that lets customers add and change the terms themselves).

Mabke sure that the right charset is set. A web page can easily be saved
with the wrong character set if the designer forgets to reset the defaults
and/or to check what was the development package put into the META
tag. A mismatch between the user’s locale and the page’s charset can
mean garbage on the screen.

Clearly document methods for accessing and downloading typefaces for
the local language, both for the system administrators who will do the
job in large corporations and for individuals who will do it on their
home or small-business computers (Wood 2003). If the data were
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saved using the Unicode character set, also explain how to install a
universal font.

If you're using Java or other programming languages, put all text messages,
labels, and localized terminology in resource files (also called resource
bundles). Never embed text in software controls. HTML files can be
translated easily and don’t need to employ resource files. However, make
sure that commands don’t get translated by mistake—the application
won’t work if they do!

Localize pictures. Remember that localized images should take the same
filename in each localization directory. Otherwise, the picture will be
“broken” in one or more of the displays. For example, an image referred
to as new.gif on all of the internationalized pages should have the same
name in the images/en_US directory and in the images/pt_BR (Brazilian
Portuguese) directory, even if the images are completely different
(Trachtenberg 2002, p. 6).

Watch Out for Mismatches

Most software does not live in a vacuum. An in-house software system will
depend on other software systems within a company. If the other systems aren’t
Unicode-enabled, the character sets will have to be translated at the interfaces
between your system and the other systems.

In-house and commercial software often incorporates packages from
third-party vendors. If these other packages aren’t Unicode-enabled, then they
may restrict how thoroughly your software can be localized. Note: If youre
looking for third-party packages, internationalization should be added to your
list of criteria. If your package isn’t ready for internationalization yet, this
criterion can be lower priority, but don’t ignore it.

The browsers used for data input and display may be Unicode-enabled,
but that won’t matter if the database isn’t. See Table 2-2 for Unicode-enabled
database packages.

All current versions of the browsers are Unicode-enabled, but earlier
versions may not be (see Table 2-2). If your company or client controls the
hardware and software, you can require that users upgrade their browsers;
if not, you may have to find other solutions—a menu of localized versions, for
example, from which the users pick the version that is in their language.

Make Sure Pages Are Accessible

For the software industry, accessibility means to make an application usable by
people with disabilities. In the United States, Section 508 of the Workforce



Investment Act of 1998 requires that electronic and information technology
built for or sold to federal agencies must be accessible to people with disabilities.

The government itself hires numerous people with disabilities, and many
others use government sites to apply for benefits or grants, pay taxes, check on
real-estate liens and transfers, and so on. Because almost every kind of software
is sold to government offices and agencies, quite a few software companies have
decided to make their products “508 compliant.”

This section addresses only a few broad aspects of accessibility. However,
many excellent books and web sites are available on the topic. If you’re consid-
ering making your applications accessible, see the books and web sites listed in
Resources.

Use Universal Design Principles

Making applications more accessible is common sense. As the authors at the
Trace Research & Development Center at the University of Wisconsin put it
(Trace R&D Center):

People who could benefit from more universal designs include many both with
and without disabilities. In some cases, people may experience difficulty in using
products purely as a result of the environment or an unusual circumstance.
Beneficiaries of universal design include:

People in a noisy shopping mall who cannot hear a kiosk

People who are driving their car who must operate their radio or phone
without looking at it

People who left their glasses in their room
People who are getting older

People with disabilities

Almost anyone

Aging is an important factor. The “Baby Boom” generation, an enormous
cohort born in the 1950s, is getting older. Interfaces that accommodate
worsening eyesight and arthritic wrist joints might start to become fashionable,
or at least unremarkable, simply because there are so many of us asking for them.

Don’t Confuse 8 out of 100 Men

An often-overlooked area is color blindness. Eight percent of males are red-
green color-blind, which means that, in every room containing 25 men, two
will probably be unable to separate red and green elements from one another.

Overall Design Issues
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FIGURE 2-12

Opera: Overriding styles with
more accessible versions.

Preferences

8 Start and exit
Languages
Personal information
Advertising
Search
P skin
Toolbars and menus
Mouse and keyboard
Windows
Sounds
D Fonts and colors
Page style
Multimedia
E Programs and paths
E-mail
File types
Default application
@0 network
History and cache
Privacy
Security

The term color-blind is a little misleading. Many men who are color-blind
can actually see reds and greens when they are separated. However, when the
two colors are next to each other, they tend to melt together and become
indistinguishable.

What this means in practical terms is that your designs should not use red
and green (a) alone, as the only method for indicating meaning; and (b) next
to each other (and to browns and blacks) in interfaces.

Make Styles Easy to Change

Many users take advantage of operating-system accessibility tools like high-
contrast displays (white-on-black text) and browser accessibility options. Both
Internet Explorer and Opera let users override typefaces, font sizes, and colors
and substitute a preferred style sheet for the web page’s style sheet, as shown in
Figure 2-12.

Making an interface accessible doesn’t mean that you can’t design
your interfaces with the corporate colors and fonts. Rather, you simply
have to make sure that you allow for changes; don’t hardcode anything.

Default zoom [¥] Enable frames

| 100 [¥] Enable nline frames

[¥] Author mode as default [ show active frame border

Author mode User mode

[V Page style shest [ Page style sheet
[V] Page fonts and colors [ Page fonts and colors
[T My style sheet [V My style sheet

[ My fonts and colors [ My fonts and colors

[V My link style [V My link style

My style sheet

k Fowler \Application Data'\Opera\Opera7\profile\styles'\accessibility.css = Choose
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For example, to avoid overriding type-size preferences, use relative font sizes
(for example, “200%”) instead of absolute ones (“12 pt”) (Nielsen 1997,
pp- 2-3).

Use Text Wisely

“ALT text” is an alternate description of a picture or other graphic element.
The text is added to images using the ALT attribute of IMG (image) tags.
For example, this tag creates the text you see in Figure 2-13:

<img src="images/banner.gif” alt=“FAST Consulting banner
graphic. Click here to return to the home page”>

ALT is important for two reasons.

1. On slow-loading modems, ALT text appears immediately and lets users
click on the item, if it contains a link, before it is completely visible on
the screen.

2. AILT text is the only way for people using screen readers to know what is
in a graphic.
Another useful IMG attribute is LONGDESC, which lets you add the URL
of a file that contains a longer description of the image. For example:

<img src="images/bassas-da-india.gif” alt=“Map of Bassas Da
India” longdesc=“http://www.cia.gov/cia/publications/
factbook/geos/bs.htm1”>

Don’t forget TITLE, in which you can put a readily understood name for
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the entire page. It appears in the title bar of the browser. For example: ALT text appears when the

pointer is held over the
<TITLE>Acme Mortgage Validation - Form ABC, Page 1</TITLE> graphic.

F E ; I doen e, N 10301
H taten Island,
A COnSUItIng 718-720-1165 Voice
LS 718-720-8574 Fax

FAST Consulting banner graphic, Click here to return to the
home page :
ADD

Designing
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If your application is internationalized, remember to get all of these text

elements translated as well. For help localizing ALT tags, see Trachtenberg’s
“Internationalization and Localization with PHP” (2002, p. 6).

TECHNICAL NOTE
How to Create Bread Crumbs

A bread-crumb trail is a method for keeping track of where you are in a site
so that you can retrace your route (the name comes from the bread-crumb
trail that Hansel and Gretel left behind in the Grimm's fairy tale). Each spot
on the trail, except the last, is a link.

there are three types (2003, p. 1):

Keith Instone from IBM analyzed bread-crumb trails and discovered that

Location bread crumb, which tells the users “You are here” in the site’s
hierarchy. This type reports the user’s position rather than tracking it
and is therefore essentially static. See Figure 2-4, the CHI2002
conference site, for an example of a location bread crumb.

Path bread crumb, which shows the users each page they’ve touched.
This type is dynamic and especially useful for data-driven applications.
Two users on the same page may have gotten there two different ways,
and the bread crumbs will show that. See Figure 2-14.

Attribute bread crumb, which looks like a bread crumb but doesn’t track
the users’ trek through the site. Rather, it acts like an extended key-
word. Attribute bread crumbs are most often used on search sites and
e-commerce sites. More than one path can appear on the same page,
and since they are set up by an indexing process rather than via the
user’'s movement through the site, they may not change between visits.
A typical example appears in Figure 2-15.

Use Standard Separators

Instone also reported that the most-often used separator is > (right angle-
bracket), but : (colon) and | (pipe) are also popular. A common error is to
show the last element in the trail as a link—since this is the page that the
user is on, the last element should be just the title, not a link.

Usability experts report wildly different results, from “I need these!” to

“l didn't see any, and you're lying if you're saying they were there all the
time.” In short, more research is needed before anyone can tell whether
bread crumbs are universally useful or (more likely) whether they're useful
in certain situations and not others.

Whether people use or even notice bread crumbs is another issue.
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FIGURE 2-14

Code Sample

Here's the script for a “path” bread crumb trail. Put it inside the
<head></head> tags:

</script>

{script language=“JavaScript”>

function breadCrumbs(base, delStr, defp, cStyle, tStyle,
dStyle, nl) { loc = window.location.toString();

subs = loc.substr(loc.index0f(base) + base.length +
1).split(“/”);

°From “Cardean Quantum Courses: Internet User Experience,” © 2002 by UNext.com LLC,

http://www.cardean.edu/cgi-bin/cardean1/view/catalog_quantum_course_description.jsp.

Path bread crumbs. Notice the
different routes to the same
page.’



52 CHAPTER 2 The Browser Framework




Code Sample—cont'd

breadCrumbs (“www.yoursite.com” [site root directory],*
[text or image delimiter],“index.htm” [default pagel],

o«

“None”, “None”, “None”,“1”); [The 3 “Nones” in this Iline
refer to CSS links you can apply to the crumb, title, and
delimiter]

</script>

Here's an explanation of some of the terms in this code.

site root directory: This is the base, or root, directory of your site. For
instance, if your site is named “http://www.fast-consulting.com/ your
base is “www.fast-consulting.com” If your site is a subdirectory off of a
main directory (like http://www.fast-consulting.com/~subdir/) your base
would be www.fast-consulting.com/~subdir. This will be replaced with
“Home” in the bread-crumb list.

text or image delimiter: The delimiter is the separation between the
crumbs on the trail. For instance, in this trail, Home | Scripts |
Extensions | Breadcrumbs, the delimiter is “|” (the “pipe” character).
You can also use an image as a delimiter by substituting the location of
a graphic file (for example, “<img src="button.gif’>") for the text
delimiter (the pipe in this case).

default page: The default page is the page that loads whenever you
click on a crumb. This has to be universal and has to be in every direc-
tory that will have a bread-crumb trail going through it. This is why we
always use index.htm or default.htm as our home page identity.

crumb, title, and text delimiter style: You can use a cascading style
sheet (CSS) to apply a fixed style to the crumb trail. If you're using a
graphic as a delimiter, the style statement won’t have any effect on it. If
you already have a style sheet linked to your pages, you can just add
these styles to the sheet and they’ll link automatically.

Overall Design Issues
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Attribute bread crumbs
(Amazon.com).

Look for similar books by subject:

Browse for books in:

Subjects > Computers & Internet > Web Development > Internet Commerce > Web Site Design

Subjects > Computers & Internet > Web Development > HTML, Graphics, & Design > Interface Design

e Subjects > Computers & Internet > Home & Office > Internet > Internet Newcomer

e Subjects > Computers & Internet > General
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TECHNICAL NOTE
How to Create the Window-Size Markers

To create markers on your screen:

1. Set your screen resolution to 800 x 600.

2. Open a web browser and maximize it.

3. Do a full-screen capture.

4. Reset the screen resolution to 1024 x 768, maximize the web browser
again, and do another full-screen capture.

5. Set the screen resolution to 1280 x 1024 (or other preferred working size),
and do one more full-screen capture (without any open applications).

6. Open your favorite picture editor, load the largest screen capture, and
paint the entire thing black (or whatever color you want).

7. Paste a copy of the 1024 x 768 screen in the center of the 1280 x 1024
black screen and draw small crosses at the corners.

8. Erase the pasted screen, leaving behind the crosses.

9. Repeat that step with the 800 x 600 screen, drawing more crosses at
the corners.

10. After you erase the 800 x 600 screen shot, you're left with a 1280 x 1024-
pixel black screen with two sets of crosses. You can label the crosses if you
like (we used to at the beginning, but soon realized it wasn’t necessary).

11. Save the whole thing as a .bmp file in your Windows directory, and set it
as your background (centered, not tiled or stretched). It also helps to set
the background color of your screen to the same color that you chose
for the picture (so that the icon labels blend into the background better).

It sounds very complicated and time consuming, but really it's very easy
and only takes about five minutes total time.

TECHNICAL NOTE
Use CSS to Format Pages Correctly

Cascading style sheets (or CSSs; see Figure 2-16) are text files referenced by
HTML, DHTML, XML, and other W3C standard files that describe how
documents are to be presented on screens, in print, on portable devices,
and via text readers.

CSSs were originally created to let designers separate the description of
the layout from the content and thereby make it easy to take advantage of
the strengths (and avoid the weaknesses) of a given browser or technology.

By providing different CSSs for various situations, the web page is
reformatted automatically to suit the browser or printer. However, it turns
out that CSSs are useful for other reasons as well.

Continued
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Use CSS to Format Pages Correctly—cont'd

First of all, a CSS speeds up development and maintenance. On sites
with many pages, for example, it is much faster to change a CSS than to
change all of the individual pages and to find and fix markup errors. It can
make the files smaller as well: In an interview about Wired News’s switch to
CSS, designer Douglas Bowman says, “The sheer amount of redundant
<font> tags inside every cell was probably enough to double the file size”
(Meyer 2002, pp. 1-3).

Style sheets are unusually helpful for prototyping. Designers doing
iterative designs can change the look and flow of an entire web application
very quickly by tweaking the CSS (Spool 2003, pp. 1-3).

Style sheets can also be used to support accessibility. The CSS
specifications contain properties that support voice synthesizers, Braille, and
teletypewriters (W3C 1999, p. 7), and they make it easy for users to change
text sizes. In Figure 2-17, for example, when the user clicks one of the A's on
the right, a different style sheet is loaded and the typefaces throughout the
site get larger or smaller.

Last but not least, style sheets let web applications, including ones
built with Java,” change the look of items based on rules. For example, in
Figure 2-18, all customers with quantities over 300 (“Fergusson” and
“Smith”) are highlighted; rows that have not been updated are highlighted;
and quantities are colored (teal, black, and a dark turquoise) according to
their values—100s, 200s, or 300s (Kaplan 2003, pp. 5-6).

One note: Older browsers (i.e., versions prior to Internet Explorer or
Netscape 4) may not support CSS. If you know that the users have kept
their equipment and software up-to-date, then use style sheets. If your
application is designed for the general public, however, you might want to
stick with standard HTML tags and tables (see the earlier box “Technical
Note: If You Must Use Tables”).

Obviously, this section of the chapter hits only a few high points. See
Resources for more on cascading style sheets.

ILOG, Inc., offers an implementation of CSS for Java. See www.ilog.com/products/jviews/
demos/for sample applets.
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FIGURE 2-16

One HTML file, four style
sheets.?

8From “Zen Garden: The Beauty in CSS Design,” © 2003 by Dave Shea (and others), http://
csszengarden.com (accessed 27 August 2003).
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Teasize: & A A A

FIGURE 2-17

Changing text sizes with style
sheets.®

File
Customer Name | Quantity
Bauer 238
Decker 211
Kowalski 183
313
300
293

FIGURE 2-18

Rows change color based on
contents.'

“From Wired News, © 2003 by Lycos, Inc., http://www.wired.com/news (accessed 27 August 2003).

"From “Styling Java User Interfaces,” © 2003 by Fawcette Technical Publications, http://www.
fawcette.com/javapro/2003_05/online/pkaplan_05_29_03/default.asp (accessed 27 August 2003).
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Data Input: Forms

The data-input section of a web application lets users enter, save, delete, and
modify data in databases. The databases are generally managed at corporate
locations on servers; input, however, can be done from anywhere, including
handheld computers.

Although there are two ways to put data into databases—manual input
and data feeds—this chapter concentrates on manual input. Data feeds have
minimal user interfaces that contain only three commands: start the job; inter-
rupt the job; and check error and completion messages.

Note that data-input systems do not use, save, or open files (except
for an occasional settings file), so they don’t include File Save, File Open,
File Print, or other such options. Instead, the applications save, open, and
change records. The data-output section, however, will save files—in this
case, reports, labels, graphs, and so on. Data output is discussed in later
chapters.

Conceptual Model: Lists versus Objects

Data-input systems have two views for data: lists (also called tables) and objects
(also called records or input forms)."! There are lists of objects and there are
individual objects.

'In a later chapter, there is another definition of form: a printout, such as a form letter or label,
which is output from one record. In this chapter, form refers to an input area or frame.
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Subject
SD Agie Modeling: The Agie Analysis Top 10 Oct 17

5D Onine Uipdate: How Much Da You Make?

Ooooooooooopop oy
§

Mine fields etc. Software Develcpment's Osline Update

Volume 5, Issue 11

Welcome to Software Development magazine's
S0 OFLINE UFDATE!

This menthly e-mail newsletter is a free service for subscribers to
Software Development magazine and SD Online. If you do not wish te
get this monthly update, please focllow the unsubscribe directions et
the bottom of this measage.

FIGURE 3-1

You can easily flip between the two views—when you open a row on the

List to object.

list, the row becomes an object in its own input form (see Figure 3-1). When
you close the form, you return to the list of objects.

This concept may sound either obscure or elementary, depending on where
you stand on the designer/developer continuum, but it can be a powerful
organizing principle when designing windows for database applications.

For example, from a workflow point of view, you can tell users, “You
always start with the list of customer-service callbacks [or whatever the list
contains]. You pick one and open it, resolve it, and close it. Then you’re back at
the list again.” In other words, the list window is “home” for both the user and
for all the objects in the database.

The list and object duet in Figure 3-1 is one of the simplest ways to show
database objects: The inbox is the list, and the email is the object. General
guidelines for input forms appear below; guidelines for lists appear in Chapter 4.

Data-Input Forms: The Basics

Input forms like the one in Figure 3-2 let users enter information and act on
(saving, deleting, etc.) their entries.

e  Users enter information using a set of fields (also called text boxes) and
controls such as checkboxes, radio buttons, and dropdown boxes for
selecting items from lists.
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==

that was easy-

Change your Account

Available Menday thru Frid
(Step 1 of 2) Edit Billing and Shipping Address SEOMAN (EST) . 7-308 (E3T)

Please Note: Currently Staples.com does not ship to P.O. Boxes, APO/FPOQ, Alaska (AK), Hawaii (HI), Puerto
Rico (PR), or international addresses.

* = Required Information

Shipping Information
* First Name: [Lucy
* Last Name: 'ca(
Company Name: |
* Address: |76 Jefferson Ave.
[
* City: |Staten lsland
" State: Please Select.. |
* 2P |1U3{J1 . | (Last 4 digits optional)
Phone: I718 I555 I‘212 Your phone number is needed so we can reach you for
Ext’ [— delivery purposes (i.e. unable to locate your address)
e Users act on the information using buttons. Commands (“Save,” for FIGURE 3-2

example) are generally handled using buttons, not menu options. This

is unlike desktop systems, where all main window options are done using
menus, and only dialog boxes (or, occasionally, specific areas of a
window with their own very restricted subset of actions) have command
buttons.

Simple data-input form.?

Both of these types of activities are described in the next few sections.

“From “Change Your Account,” © 2003 by Staples, Inc., https://www.staples.com/Account/
Registration/registrationl.asp (accessed 23 October 2003).
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Use Fields to Collect Free-Form Information

Fields, or text-entry areas, are boxes into which users can type information—
names, addresses, phone numbers, etc. They are not the only control with
which you can collect data, but they are the most common and most easily
programmed (until you start doing the validation rules, that is).

Know the Various Field Types

Fields can be protected or unprotected, required or not required or condition-
ally required. Standard, required, and protected fields overlap: For example,
protected fields can change from protected to entry, depending on which
business or data-integrity rules are in effect (the conditions).

In general, you want to:

Use standard unprotected fields to accept unpredictable text entry (names,
street addresses, and so on).

Use protected fields (fields into which users cannot type) to show system
values, values saved elsewhere in the system, or calculated values.

Use required fields when you have to be sure that:
For database updates, the form contains all necessary information.

For analyses, the entries are complete and probably valid.

Standard Field, Defined

In interface terms, a field is an area on the screen that lets users enter and edit
text. Depending on the type of application, fields allow users to enter, edit, and
save database and system information or to enter values for analyses.

General Design Guidelines

For input forms on public web sites where users may not know how to type,
use text-entry areas only for information that can’t be chosen from a list. For
example, you can’t expect to select your last name from a list, but you can select
your state and the expiration month and year for a credit card.

However, if your input form is used by experienced data-entry personnel
or other people who work on their computers all day long, use text-entry fields
or text-adapted controls as often as possible (more on this later). People who
spend much of their days typing hate switching back and forth between the



Standard Field, Defined

mouse and the keyboard. Also, data-entry personnel are sometimes paid by
their input speed, and you want to avoid slowing them down for any reason.
Entry fields should look like they accept data. Create this effect by:

e Providing a frame or box for the entry area.

e If possible, using a beveled border that makes the field look inset.
(HTML-only frames may not be able to show a beveled border.)

e  Using a different, lighter color for the entry area so that it contrasts with
the background.

e Except for passwords, always displaying the user’s entries as he or she
types them.

Other guidelines:

e If possible, indicate focus—in other words, assign a field to accept focus
when the user opens the window and then continue to show which field
the cursor is in. (Different development platforms may or may not
handle initial focus well.)

e When a field appears, it should either be empty or contain an initial
default value. If the field contains a value, the value should become
selected (and therefore editable or replaceable) as soon as the cursor
enters the field.

e Provide a label. However, because the data are more important than the
labels, make sure that the labels are smaller, lighter, or less visible than
the data.

e Group related fields. Do not group unrelated fields. People automatically
assume that fields that are together belong together and that fields that
are separate do not belong together.

Make Entry Areas the Right Size

Field size can mean three things: The maximum size of the field in the underly-
ing database, which usually has nothing to do with what users see on the screen;
the number of characters accepted in the field (in HTML, the “maxlength”
attribute), usually called the field length; and the size of the entry area on the
screen (in HTML, the “size” attribute). For example, this HTML code creates
the entry area shown in Figure 3-3.

{input type=“text” name=“cpt” value=“99203” maxlength="6"
size=“6">
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FIGURE 3-3

The maximum field length is six
characters and the entry area
is also six characters.

CPT: 99203

To pick the appropriate field length and screen size for a field, first try to
find a set of standards, either from an internal source or from a standards
organization. For example, e-commerce system designers can use the Electronic
Commerce Modeling Language (ECML) specification for field lengths (see
Table 3-1 for some examples). Other international standards are listed in
Resources.

For fields not covered by standards, you can find the right sizes by collect-
ing sample data and then averaging the lengths.

Generally, the maximum field length and the maximum entry-area size
should be the same. However, if your screens are very crowded and if the max-
imum size of an address field is, say, 45 but the average address is 25 characters,
you might want to make the entry area 25 characters long but retain the actual
maximum field length at 45. This means that, if the user types an address of
30 characters, the area scrolls horizontally while she types, and the last five
characters are hidden once she leaves the field.

When the widths of a number of fields are similar, make them all the
same width rather than defining customized widths for each one. However,
keep in mind that the size of the entry area signifies the data length to users.
Don’t be tempted to make entry areas too short or too long only for esthetic
reasons.

If you are going to internationalize your interface, make sure you repeat
the average-field-length tests for entries in the target languages. These entries
can be 10-200 percent longer than their English counterparts.

Don’t Make Users Format Text

Don’t force users to enter leading zeros or to change the text’s case themselves.
Also don’t force users to right-justify or left-justify entries: Let the software do it.

e If the entry is alphabetical, left-justify it.
e If it’s numeric, right-justify it.

e Ifit’s decimal, justify the entry around the decimal point.



However, note that different writing systems have different justification
rules. For example, Hebrew and Arabic writing systems are bidirectional—text
is entered and displayed from right to left, but numbers (and any Roman-
alphabet words) are entered and displayed from left to right.

Provide Keyboard as Well as Mouse Navigation

Try to make it easy for users to move through the form via the keyboard. The
minimum requirement is to set up a good tab sequence so that the Tab key
moves the user from field to field in a logical order. The HTML attribute is
called “tabindex=n,” where n is the order of the control in the tab sequence.

Development systems generally use the control-creation order as the
default tab order—in other words, the first field you create is first in the tab
order, the second field you create is second, and so on. The order breaks down
when the developer changes fields, moving or replacing them. If a screen has
suffered many changes, check that the tab order is still in order—from top to
bottom, left to right (in left-reading languages).

Mnemonics that let users jump to particular fields using Alt and a letter
or number can also be useful (but do some usability testing before investing a
lot of development time—if no one will ever use them, there’s no point in
doing all that handwork). The HTML attribute is called “accesskey” (“alt” being
used for “alternate text”). For example, this code generates the mnemonic in
Figure 3-4.

<label for=“fix”>Fi<u>x</u>:</Tabel> <input
type=“text” name=“fix” accesskey=“x">

Retain Cut, Copy, and Paste

Data-entry applications should, at a minimum, allow cut, copy, and paste using
the browser’s standard toolbar buttons, menu options, and accelerators
(Ctrl+X for cut, Ctrl+C for copy, and Ctrl+V for paste).

Also, let users select data via the keyboard (not just the mouse). Shift
plus the left and right arrows selects text in Internet Explorer, Opera, and Mozilla.

Fix: :mnemonicl' I
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FIGURE 3-4

Sample mnemonic—note the
underlined X.
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FIGURE 3-5

Put labels above the fields.

Label Fields Correctly

There are two basic styles of input forms: single-screen, heavy-duty data-input
forms, discussed next, and long, scrolling e-commerce forms, discussed in
“How to Label e-Commerce Forms.”

How to Label Data-Input Forms

If you are creating a data-input form, you need to put as many fields in the
same frame as possible, to help the people doing input keep track of where they
are. Fields should be organized in columns and groups, not in one long scroll-
able list down the screen. If there are too many fields to fit on one screen, then
provide multiple screens and a method, such as tabs or pop-up windows, to
move between them.

Also consider whether the application will be used internationally, espe-
cially if you're starting with English, which is a fairly compact language. An
English phrase or sentence translated into German or Russian, say, will become
10-100 percent longer.

If you expect to internationalize your application, put the field labels above
the fields, not at the left (or at the right in right-to-left-reading languages)
(Figure 3-5). This allows the field labels to expand or contract as needed and
lets you put many fields in the same area.

How to Label e-Commerce Forms

If your form is used to collect customer or client information—names, addresses,
and so on—you can follow the de facto standard for many sales-oriented
forms: a long column of fields with labels on the left (or on the right for right-
to-left languages).




/¢ bluedolphigy

Registration

New to bluedolphin.com?

We are committed to
protecting your privacy.

Please register now.

First Name:
Last Name:
E-Mail Address:

Enter a New
Password |
(6-10 characters):
cﬂl’l‘r.’ll Your —|
Address: [
|
City:
State: |Select State -
Zip Code:
Register

The labels are sometimes right-justified to keep them close to the fields, as
shown in Figure 3-6. However, most forms left-align the labels (see Figure 3-7
for an example). How do you decide between the two styles?

In general, experts recommend left-aligned labels when users might be
expected to scan a form—Ileft alignment makes it easier to find one label in a
set of labels and reduces the visual complexity of the form (it is harder to find
the beginning of a word along a jagged left edge). They sometimes recommend
right alignment when users are tabbing from field to field and/or the labels are
of very different lengths—keeping the labels near the fields reinforces the visual
association between label and entry area.

Also, use a colon to end the label—in the absence of other cues (such as
the “Label for” attribute described in “Make Sure Labels are Correctly Tied to
Their Fields”), screen-reading software uses colons to recognize labels.

*From “Registration,” © 2003 by Blue Dolphin Group, Inc., http://www.bluedolphin.com/
(accessed 27 October 2003).

Label Fields Correctly

FIGURE 3-6
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FIGURE 3-7

English version of the form.*

Accommodate Less Experienced Users

If your audience is not computer savvy, a long, scrolling form might not be the
best approach, since these users may not notice the scroll bars and may try to
exit from the window prematurely.

Here are two alternative approaches:

e Use a set of windows, optimized for 800 X 600-pixel screens, with “Next”
and “Previous” buttons.

e Use a scrolling form but avoid “false bottoms”—a break at the bottom
edge of the screen that makes it look like the page has ended.

In either case, carefully test the form with the target audience before decid-
ing and state explicitly when a new window will open or when the user should
click the “Next window” button (Chadwick-Dias 2002, p. 1).

urobid comeg Longdoadeals, com
Your auction ch. ']

T _m Categories  Sell My Page Services Register Now  Help

—a Advanced search

Home > Registration

Flease complete the registration form. This will help us to keep the services of Eurobid.com completely free.
Thanks for checking your information before pressing the “submit” button.

First name |
Last name ,7
Username
No spaces between letters and no caps’
Email Address
Confim your email ’7
address
Address
City
Post/Zip code
i United Kingdem -

Mlm,__

“Figures 3-7 and 3-8 screens from “Registration,” © 2003 by Eurobid.com, Inc., http://www.euro-
bid.com/ (accessed 28 October 2003).



Use Different Labeling Strategies for International Forms

If the form will be internationalized, you have two options: Put the labels, left-
aligned, above the fields, as described above, or create a table with resizable
columns.

In the second strategy, the labels go in the first column and the fields
in the second. Then whatever language you use, the columns will resize to
accommodate the text. For example, compare Figure 3-7, the English version,
to Figure 3-8, the Spanish version: same form, different language, no problem.

Make Sure Labels Are Correctly Tied to Their Fields

Screen readers like Jaws can associate a label with its field, no matter where the
label might appear, provided you explicitly associate the two. In HTML, for

urobidcom Join The Former

Tu canal de subastas

BD Categorias Venta Mipagina Servicios Registrate Ayuda

—a= Busqueda avanzada

Inicio > Formulario de Registro

Gracias por llenar todos los campos de este formulario para gue les servicios de Eurobid.com continuen
siendo gratuitos.

Quiere verificar que ha introducido correctamente todos los datos antes de pulsar sobre ™ Aceptar ™,
gracias.

Lee nuestra licrmas de confidencialidad

Nombre

Per faver asegurate de no poner cama
Apellidos
Nombre de Usuario

No olvides que no se Iuédﬂ'\ dejar espacios n usar mayusculas!
Direccion de Correo
Electrénico

Por favor varifica tu direccidn de Correc Elactrénico. Por Ej.: maria@inicia.es

Confirma tu direccion
de correo electrénico

Direccion Postal

Localidad

Pais Espana o

Nimero de teléfono

Label Fields Correctly

FIGURE 3-8
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Spanish version of the form.
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FIGURE 3-9

Field with associated label
above.

CPT

%

example, you can use the <label for="id”> attribute. For example, this code
creates the label and field shown in Figure 3-9:°

<p><Tabel for=“cpt”>CPT</Tabel><br>
input type=“text” name=“cpt”; value=*99203” maxlength=“10"
size=“6">

Note that, although you can put the label anywhere if you associate it cor-
rectly, people using screen magnification software (and the rest of us, as a
matter of fact) need the label to be near its field.

How to Group Fields

For ease of use and speed in finding a field, nothing—not even label alignment—
beats grouping fields, according to the research done by Tom Tullis (2003b,
personal email):

I measured the speed and accuracy with which users could find various target
items on the screens. They were encouraged to be highly accurate, so error rates
were very low and the main analyses were done on the time data. . . .

For the search time data, the best predictors were the two measures related to
the grouping of characters on the screen. As either the number of visual groups
increased or the average size of those groups increased, the search time increased.
Overall density and local density were also significant predictors, but less so
than the grouping measures. Interestingly, the layout complexity measure

(i.e., alignment) was not a significant predictor of search time.

He adds that although left alignment didn’t help with search speed, “the
single best predictor [of high ease of use ratings] was the layout complexity

>The HTML code is read as follows: Start new paragraph; set the label for text input field “cpt.”
The label is “CPT.” Line break. Start an input text field; its name is “cpt.” The default or beginning
value is “99203.” The maximum field length is 10 characters, but the entry area is six characters.
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Application Date Pricing Date Re-pricing Date  Reference Loan Info Service Acct. No.
[01/14/2003 [01/14/2003 ' Loan # Service £
Entity Palisades Tech v 2 Mortgage Type Conventional Morigage e
Channel Retail v D Product Code 30 Year Fixed v| 2
Cust Service Rep grhara Stanwick v ©  Addl Product Code | ((p4) Big Fixed 30 Yr v 9
Team # Branch 7 v o Arm Type v 9
Fee Type Standard (Full Fees) v o
Term 30
Processing Style Standard/Full Documentation v
Special Pricing v D
Source AMEXE |9 Application Type [ 151 Morgage v o
Source Loc INSRT + Process Type Conforming -
Source Tier v || _ Investor Palisades Tech Pariners ~

measure. As elements on the screen got less left-aligned with each other,
subjective ratings got worse.”

Grouping fields is simple: Instead of laying fields out on the screen willy-nilly,
you group the items that go together and separate them from unrelated items. You
don’t have to use boxes or rules; empty space between the groups is often enough.

For example, in Figure 3-10, the date information is set in a horizontal
area along the top, information about the organization writing the mortgage is
at the left, and information about the type of mortgage is on the right.

Complexity Is Not Necessarily Bad

Another aspect to grouping fields is the “decision complexity advantage,” which,
although designers don’t often address it explicitly, can be important to user
satisfaction. Research indicates that it is often more efficient to show users a small
set of complex decisions rather than a large set of simple decisions. In other
words, making one six-step decision is faster than making six one-step decisions.

®From “Eclipse System, Loan Registration,” © 2003 by Palisades Technology Partners (accessed
28 October 2003).

FIGURE 3-10

Grouped fields.®



72  CHAPTER 3 Data Input: Forms

FIGURE 3-11

Auto-complete in an
Amazon.com search field.

So, for example, a financial trader is likely to be happier with many small
frames on one screen than one big frame containing only one type of infor-
mation at a time. Pharmaceutical researchers will prefer a window with many
inputs and outputs rather than a window that forces them to make one choice
at a time. Experienced data-input personnel will be more satisfied with a
window crammed with fields (as long as it’s organized well) than one that
makes them move from screen to screen.

Offer Automated Entry Fields

A web application can have two types of automated field entry: Auto-complete
and auto-fill.

Auto-complete “remembers” users’ input and provides a list of earlier
entries that match the first few letters typed in (see Figure 3-11).

Users can turn auto-complete on and off with their browser’s Preferences
dialog box (see Figure 3-12). Developers can set an auto-complete property for
individual data-entry fields. For information about creating auto-complete
fields in HTML forms, see the section on auto-complete in Resources.

Auto-fill may look the same as auto-complete at first glance, but it employs
an HTML standard to create its effects. Using a set of standard field names
called the “Electronic Commerce Modeling Language” (ECML), it copies per-
sonal data from a user’s “electronic wallet” into forms. Banks, online merchants,
gambling sites, and Google, among others, offer auto-fill options. Table 3-1
shows the first section of the specification (Eastlake and Goldstein 2001, p. 5).

SEARCH

Books v
reading, writing ris igg
readings in educat]
|| Resenthal, Robert,
rico
q rough guide to the

Powered by Google




How to Show Protected Fields

AutoComplete Settings

AutoComplete lists possible matches from entries you've
typed before,

Use AutoComplete for

[v] User names and passwords on forms
[¥] Prompt me to save passwords

Clear AutoComplete history

[ Clear Forms ][ Clear Passwords ]

To clear Web address entries, on the General tab in
Internet Options, dick Clear History.

Lok J [ concel |

Google’s auto-fill is handled through its add-on toolbar. Figure 3-13 shows
the dialog box that collects the user’s information. Figure 3-14 shows a Staples
form that accepts the preset entries when the user clicks “AutoFill” on the
Google toolbar (the button is on the far right). The auto-fill fields are marked
in yellow.

Although the ECML standard and electronic wallets are designed primarily
for consumer e-commerce applications, some of the fields might be useful in
business-to-business, extranet, and electronic data transfer (EDT) transactions.
For information about auto-fill, see the section on auto-fill in Resources.

How to Show Protected Fields

Sometimes fields become protected—unavailable or disabled temporarily because
of business or data-integrity rules. When fields are temporarily inactive, follow
these guidelines.

FIGURE 3-12
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Auto-complete settings in
Internet Explorer.



74  CHAPTER 3 Data Input: Forms

TABLE 3-1

Sample of ECML standard
ship-to fields.

FIGURE 3-13

Field Name Minimum
Length
ship-to title Ecom_ShipTo_Postal_Name_Prefix 4
ship-to first name Ecom_ShipTo_Postal_Name_First 15
ship-to middle name Ecom_ShipTo_Postal_Name_Middle 15
ship-to last name Ecom_ShipTo_Postal_Name_Last 15
ship-to name suffix Ecom_ShipTo_Postal_Name_Suffix 4
ship-to company name  Ecom_ShipTo_Postal_Company 20
ship-to street line1 Ecom_ShipTo_Postal_Street_Line1 20
ship-to street line2 Ecom_ShipTo_Postal_Street_Line2 20
ship-to street line3 Ecom_ShipTo_Postal_Street_Line3 20
ship-to city Ecom_ShipTo_Postal_City 22
ship-to state/province Ecom_ShipTo_Postal_StateProv 2
ship-to zip/postal code Ecom_ShipTo_Postal_PostalCode 14
ship-to country Ecom_ShipTo_Postal_CountryCode 2
ship-to phone Ecom_ShipTo_Telecom_Phone_Number 10
ship-to email Ecom_ShipTo_Online_Email 40

Auto-fill settings in Google.

Toolbar Options

Options | More | AutoFil

The Google Toolbar can automatically fil out web forms with the information below.
This information will be stored on your computer and will not be sent to Google.

Name

Full name Lucy Cat
Email address cat@fast-consulting. com
Phone number 718-555-1212

Primary Address
Line 1 76 Jefferson Ave.
Line 2
City
State province
Zipfpostal code
Country

When a page asks for a shipping address, use
(#) my primary address
(O an alternate address

Credit Card
Click below to add or edit your credit card information.

o J[Cconce J[Caow J[ e
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FIGURE 3-14

A Staples.com form with auto-
that was easy~ fill fields highlighted in yellow.”

@ Change your Account

Available Monday thry Frig
(Step 1 of 2) Edit Billing and Shipping Address SE00MN (ST . T30 ST

Please Mote: Currently Staples.com does not ship to P.O. Boxes, APOFPO, Alaska (AK), Hawaii (HI), Puerto
Rico (PR), orinternational addresses.

* = Required Information

Shipping Information

* First Name ||-DCY

" Last Name Jea

Company Name: |FAST Consulting

* Address [123 Jefferson Ave

* City:

" State

“ P s (Last 4 digits optional)

" P ITIB [?89 1o @ Your phone number is needed 50 we can reach you for
Ext: l_ oelivery purposes (i @ unable to locate your sddress)

e If users cannot change the contents of a field temporarily, turn the
contents lighter (gray or a pastel version of the dominant color on the
window), but do not change the background color of the entry area or
the color of the label.

e If the entire field is inactive, gray out the label and background of the
entry area.

For example, in Figure 3-15, fields that are can only be changed on other
windows (“State where property is located,” “Application Type,” and so on) are
shown as protected.

Display-only, permanently protected fields, on the other hand, use the
window’s background color for their data areas and shouldn’t have borders.
Users may not even realize that these are fields, unless they notice that the

text changes when a record changes.

’From “Change Your Account,” © 2003 by Staples, Inc., https://www.staples.com/Account/
Registration/registrationl.asp (accessed 23 October 2003).
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FIGURE 3-15

Temporarily protected fields at
the top of the input form.?

[LEU I Borrower |, Property
Basic Loan Information

State where property is located
Application Type
Loan Purpose

Is this a Internal loan?
Is this a manufactured home loan?

Property Usage

Purpose Of Refinance

Entity o
Customer Service Rep. | Stanwick Barbara ¥o

Team # Branch 7 v ‘g

Required Field, Defined

Required fields are fields that must be filled in before the form will be accepted,
validated, and saved. They are used in the following situations.

e In database applications, to make sure that records contain complete or
necessary information.

e In interactive analyses, to make sure that the entries are complete and valid.

*  On e-commerce sites, in forms that collect information necessary to ship
a product or open a claim, for example.

Use Required Fields Sparingly

On e-commerce sites, required fields have gotten a bad name. The problem is
that, on too many sites, users are asked for too much information.

For example, if you just wanted to try an online software demonstration,
why should you have to fill in your entire name, mailing address, email address,
phone and fax numbers, pet’s name, mother’s maiden name, and so on, before
you can download the demo? It would make more sense to send in some of

8From “Eclipse System, Basic Info,” © 2003 by Palisades Technology Partners (accessed 28 October
2003).



that information at the end of the demo, when you've decided you can’t live
without the software.

And whether or not all fields are actually required, many people believe
that they are, so they will bail out of the form, angry about the violation of
their privacy.

Required fields can be problematic in database and analysis applications
as well. If the people inputting data don’t have, or can’t find, the right data to
put in a field, they sometimes put in anything that the field will accept, whether
or not it makes sense: “You have a pet Komodo dragon? Hmm. It won’t take
‘Komodo dragon. I'll just put in ‘ferret’ for now.”

To solve these problems, conduct usability tests with the target users to
make sure that they can easily get all the information they need to fill in the
required fields or, if they cannot, that they can save an unfinished window.
Although much of the constraint information (logical or because of business
rules) should be in your task analysis, subtle difficulties may appear when you
put the windows in front of actual users.

On commercial sites, consider picking up the minimum amount of infor-
mation you need and let users add more as they get deeper into your site and
have a better idea of what you are offering them. Novartis Pharmaceuticals, for
example, picks up the minimum amount of information they need at each
point. The Lamisil site, for example, gives away plenty of good information
for free without registration. If you want a $10 coupon toward the cost of a
prescription, then you have to fill in your name and address (Figure 3-16), but
the trade-off is clearly reasonable.

Once you start taking the drug, the site offers email reminders for refills
(Figure 3-17) and helps you track your progress online. Each option asks for
only the minimum required information.

How to Indicate a Required Field

In desktop applications, there are many ways to indicate that a field is required:
changing the background color of the required fields, making the labels bold,
or putting a symbol (asterisk, arrow) in front of the field.

Different indicators have taken hold on the Internet. Many public and
e-commerce sites put a statement at the top of an input form that says
something like “Fields marked with asterisks are required.” Then each required
field has an asterisk in front of the label or the field. See Figure 3-18, for
example.

On web applications, however, you can be more subtle. Users who access
the system daily don’t need to be reminded of the rules on every page. If the

Required Field, Defined
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FIGURE 3-16

Collect only the minimum.®

Far LL5. anly. Non-U.S. rasidantsh ” NOVARTIS

Leam About Hovartiz b

Get $10 off your next LAMISIL®

il Check your
Tablets prescription symptoyr%s
Thank yeu for your interest in LAMISILE Tablets. We are Learn how to
cffering a $10 coupon for your next LAMISILE Tablets identify
prescription, along with a free information kit. The kit symptams
includes: of fungal nail
infection—
and how to talk
® & §10 check good tewards your prescripion of LAMISILE to your doctar
Tablets 250 mg about it
® A brochure that indudes facts sbout LAMISILE Tablets
and nail infections T Check symptoms

» & self-agsessment guide

To receive your free infarmation kit, please provide the
following information (or, if you prefer, call 1-800-242-
Sa80).

*Name: I

*state:  [Selectasuie

“zip:

Phone:

Date of birth:| | [ B | -
Manth Day Year

web application is just another version of a desktop application and this
application already has a well-known standard for indicating required fields
(bold labels, blue backgrounds, etc.), then feel free to use it. In Figure 3-19, for
example, required fields are indicated with bold text.

Offer Defaults Whenever Possible

Use a default whenever there is a likely one.

e In fields, show the default entry in the field.

e Inaset of checkboxes or radio buttons, set the most likely choice
(however, see the section called “I Want Nothing!” for situations in which
a default is impossible).

e Inadropdown list, pick the mostly likely entry.

Screens from “Lamisil,” © 2003 by Novartis Pharmaceuticals, http://www.lamisil.com/ (accessed
28 October 2003).
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Support for LAMISIL® Tablets Users
E-Mail Reminders

Check your
symptoms

Learn how to &
identify i
symptoms

of fungal nail 1/
infedtion= b
and how to talk

to your doctor

about it.

Want a little help
remembering to take
your LAMISILE Tablets
each day, and to let
you know when it's
time to refill your
prescription? Simply fill
in the information
below to sign up for a
daily e-mail rerminder,
You'll also periodically
receive handy Toe Tips
with your e-mails,
letting you know how

| Check symptoms

to take good care of your nails and reduce your SBVE on
chances of getting fungal nail infection again, LAMISIL®
Novartis Pharmaceuticals Corporation is Tab]ets

committed to protecting and safeguarding your
privacy. To better understand how we ntend to
use the data you provide on this site, please click
here. We will not sell your e-mail address, and
you will not receive e-mail from us that you have
not agreed to receive.

Save §10.00 on your
next LAMISILE
Tablets preseription.

U Save$10

Your E-mail Address

The date you teck your first LAMISILE Tablet

01 ¥

How many tablets were included in your
prescription?

Submi

As Jeff Johnson says in Web Bloopers, if youre Stanford University and
you're asking students for their state, it’s going to be “California,” not “Alabama,”
which was used as the default on the Stanford web site only because it was the
first state alphabetically (2003, p. 136).

How can you decide on a good default? Johnson offers an excellent
source of information: your site’s logs. What do people enter or choose most
often?

He also suggests offering a default based on what you already know about
the user. If users must log on to the site, you may be able to tell where they are
(2003, p. 138). For example, a multinational company’s web application can fill
in a Canadian user’s province automatically based on his or her address in the
corporate database. Or if a group of insurance agents is based in the Appenzell
canton of Switzerland, odds are that the customer addresses they enter will also
be in Appenzell.

Required Field, Defined 79

FIGURE 3-17

Collect a little more later, when
you need it.
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* = Required Information

Shipping Information

* First Name: [Lucy

* Last Name: Cat

Company Name: '

* Address: {76 Jefferson Ave.

I

* City: [Staten Island

* State: Please Select... N

* ZIP: |1DSD1 - | [Last 4 digits optional)

Phone: |T"18 |555 ]1212 Your phone number is needed so we can reach you for

Ext: [— delivery purposes (i.e. unable to locste your address).

FIGURE 3-18 How Not to Indicate a Required Field

Required fields on a web site.'

Don’t use color alone to indicate a required field. Sometimes designers put the
“required” label in a different color. For the 8 percent of men who are red-
green color-blind, the change in color may be invisible. Also, since colors have
less contrast than black and white, colored text is not as visible as black unless
you bold it or use a larger type size.

Don’t use just boldface to indicate a required field. Screen-reading soft-
ware can’t read the change in color or style—there’s nothing to read—so the
change won’t be recognized. Instead, usability experts suggest, either use a
graphic with ALT text saying “Required” or put “Required” in the label (you can
make “Required” the same color as the background so that it will be invisible to
people not using screen readers).

How to Provide Feedback for Required Fields

In spite of all your cues, say that the user has skipped a required field. In public web
forms, the de facto standard is to wait until the user clicks the Submit, Continue,
or other button and then show an error message. Here’s where things get tricky:

1. Do you show an error message on a separate error page and ask people
to go back to the earlier window?

YFrom “Change Your Account,” © 2003 by Staples, Inc., https://www.staples.com/Account/
Registration/registrationl.asp (accessed 23 October 2003).
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2. Do you return to the form, show the error message, and list the missing
fields?

3. Do you return to the form, show the error message, and highlight the
missing fields to make it easy for the user to find the errors?

On a public web form, option 1 isn’t enough because you're asking the
users to do something they have come to believe that the program should do
automatically—put them back on the offending page. In fact, this approach has
become very rare.

Thad Allen (2001, personal email) ), a web application designer, recom-
mends option 2 for public forms:

Allowing the user to submit the form and then returning it with the missing
or incorrect fields highlighted seems to be the standard in most cases, but it’s

""From “Eclipse System, Basic Borrower Information,” © 2003 by Palisades Technology Partners
(accessed 28 October 2003).

Required Field, Defined

FIGURE 3-19
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Required fields are bolded
in a web application
(not recommended)."
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also a waste of web traffic and highly annoying for the user in some
situations, especially when the missed field was an oversight versus a
misunderstanding.

I would recommend that, whenever possible, you send simple validations, like
required fields, to the user along with the form. Display a dialog box listing the
miscues when the user hits the Submit button until he or she gets them all correct.

It’s a lot cleaner and a lot less time consuming.

Another suggestion comes from web design expert Chris Kania (2002,
personal email): Validation when leaving a field “is very irritating. You may
not fill out a form in the ‘approved’ order, and [having to cancel a series of]
JavaScript popups before you are finished with the whole form is really
annoying.”

Option 3 is widely used, but it doesn’t always work well, especially if the
form is long and the user can’t see all of the highlighted fields at once.
Also, highlighting with red text, which is common, doesn’t work well for the
8 percent of males who are red-green color-blind.

However, options 2 and 3 both accommodate the standard required-field
behavior seen by usability professionals: The users fill in the fields and then
click Save, fix the errors, and repeat as needed until all the fields pass the
validation tests.

Other recommendations:

Check whether the fields you’ve marked as required really are necessary.
For example, it rarely matters, at least in the United States, what
salutation (Mr., Ms., Dr., etc.) people prefer, but some sites require it
(see Figure 3-20 for an example of a silly required field).

Check what you’re putting online. Many paper forms pick up new fields
over time as business rules or legislation changes, and old fields are
rarely removed. If no one really looks at the form before putting it
online, all sorts of unnecessary (and out-of-order) fields can end up in
the online version.

Put all of the required fields together. Tom Tullis and Ana Pons found that
users entered data most quickly when all of the required fields were
separated into their own section. Users also preferred this style. The next
two most popular and speedy methods were to use bold for the label and
to put checkmarks next to the required fields. The worst method was no
indicator, followed closely by putting a “Required” message in the status
bar (1997, 4).
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FIGURE 3-20"

Prevent Input Errors with Dropdown Lists

A dropdown list lets users pick items from a list rather than type them. They
are helpful when you need to limit choices to the items on the list but are not
helpful when users need to add new items or select more than one item at a
time. Use dropdown lists for structured, fixed information, like codes, states or
provinces, and country names.

Note that developers can populate the lists from tables in a database; the
items don’t have to be hard-coded. In fact, a common managerial job is to
update code lists using a special data-entry window.

When to Use Dropdown Lists

Having dropdown lists is one way to maintain data consistency—if users can
only pick items off a list, you don’t run the risk of saving invalid entries in
your databases.

2From “Friskies,” © 2003 by Nestlé (accessed 6 June 2002).
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However, dropdowns can get in the way of expert users and power users.
As Micky Liu says (2002, personal email), “When I am filling out a form, I
prefer NO dropdown lists. If I am typing every field, it is annoying to have to
take my hands off the keyboard to use the mouse to make a selection for the
STATE, which would have been accomplished far faster just by typing.” He
adds, “The lists that I believe are implemented well are those that make intelli-
gent guesses about your response and place those guesses at the top of the
dropdown list rather than have you scroll through potentially hundreds of
choices.”

For example, if you know that a user has signed on from somewhere in
the United States, “United States” should be entered automatically. Similarly,
if the user has signed on from France, then “France” should be entered
automatically.

Currently, in most web applications the best you can do is to type the
first letter of the entry you want and then arrow down or keep pressing the
same first letter until you reach the item you want. For example, if you're
trying to select “New York” from a list of states, you can press “N” six times
(Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, New York).

If your users are touch-typists or people who do heavy-duty data entry, a
better method would be to let them type the entire entry. The users could then
move through fields quickly by typing and tabbing rather than typing and
arrow-keying or mousing.

However, some developers have published code for type-ahead dropdown
lists, as shown in Figures 3-21 and 3-22 (this is a JavaScript version). See
Resources for sources.

Note: Don’t confuse this “auto-complete” with the browser-level auto-
complete, which is described in “Offer Automated Entry Fields.”

Also, don’t confuse dropdown menus (Figure 3-23) with dropdown lists
(Figure 3-24). They are two different types of controls and are programmed
differently. Menus, and navigation in general, are discussed in Chapter 2, “The
Browser Framework.”

Check Your Lists for Typos and Other Errors

Dropdown lists are either hard-coded or called from database tables as needed.
The quality of those lists depends on the attention that the developers, testers,
designers, and technical communicators paid to them before releasing the
application to the public.

Someone needs to check whether items are misspelled, out of numeric or
alphabetical order, missing, repeated, and so on, before the application is put
online.
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A Javasc ript Toolbox - Auto-Complete - Microsoft Internet Explorer

Fle Edit View Faverites Took Help 4
Qe - O (8 @ & Jsearth Favorites @ Media € . 8

Address ?J htw:;h\ww.mt&m.mbafﬁcm.wwmlew . I o | Go
Gogle - autocompiets v fpsexchweb - @ Searchsite [§) Pa0eRark Dhpioding popups 5] ®joptons 4 [ autocomplete

Auto-Complete
[Toolbox] [Example] [Source

This script is used when you have two form elements working together on a page - an input box and a select box.

A common practice to simulate a Windows “Combo Box” i1s to have a text box where a user can type a value, plus a
select box which holds valid options. If the user selects an option from the select box, it gets filled into the text box.

This script allows you add better presentation to this concept by completing the user's entry as they type into the text

box. As it matches options available in the select list, the option gets selected and (in IE) the text-entry box is auto-
completed and highlighted. This works in a way similar to many Windows programs.

Example:

Auto-Complete
Start typing a name in the input box that matches a name in the drop-down...

g george ¥
& @ internet
Put Lists in Order FIGURE 3-21

According to Kent Norman (1991, pp. 133—134), there are eight ways to organ-  If youtype “g,” the first “g”
ize information, as shown in Table 3-2. Random order will not be appropriate "ame s filledin. ...

for web applications, but the rest may be useful for dropdown lists and for

default sort orders for list views (described in Chapter 4).

When to Use Regular Lists Rather Than Dropdown Lists

Sometimes the number of items just gets too big for a dropdown list. Or the
list may be manageable but you need to select multiple items, not just one.

BFrom “AutoComplete,” © 2003 by Matt Kruse, http://www.mattkruse.com/javascript/autocomplete/
(accessed 29 October 2003).
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A . u.a‘-.rripr_ loolbox - Auto-Comy Microsoft Internet | :._r-l._'-i er

Fle Edit View Faverites Tpok Help 4

QBeck » O [8 @ (3 Fseach | Favorites @ Media & [

Address ‘_‘] tip: [fveww mattiruse .com javascrpt/sutocomplete/ v Ed&
Gogle - autocompiets v fpsexchweb - @ Searchsie [§) Pa0eRark Dhpoding popups 5] ®joptons 4 [ autocomplete

Auto-Complete
[Toolbox] [Example] [Source

This script is used when you have two form elements working together on a page - an input box and a select box.

A common practice to simulate a Windows “Combo Box” i1s to have a text box where a user can type a value, plus a
select box which holds valid options. If the user selects an option from the select box, it gets filled into the text box.

This script allows you add better presentation to this concept by completing the user's entry as they type into the text
box. As it matches options available in the select list, the option gets selected and (in |E) the text-entry box is auto-
completed and highlighted. This works in a way similar to many Windows programs.

Example:

Auto-Complete
Start typing a name in the input box that matches a name in the drop-down...

leg greg ¥
adam
george
matt

bill

bob
dawid
ryan

ﬂ . .I Internet

FIGURE 3-22 This is the point at which you want to switch to boxed lists—for example,
like the one in Figure 3-25. Note that the items have checkboxes: These indi-
cate to users (a) that they can select multiple items and (b) which ones they’ve
already selected.

When a list gets very long (with hundreds or thousands of items), use a
two-list system, as shown in Figure 3-26. The advantage of a two-list selection
box is that users can see exactly what they’ve selected, no matter where they
found the items on the first list.

"o

But if you type “gr,” “greg”

replaces “george.”

Prevent Input Errors with Checkboxes

Checkboxes are buttons used to turn attributes or states on and off. Users can
set any number of checkboxes, including none.
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York City, and dozens of other locations world-wide

terminology used in iconography.

Contact page for more information.

Fr. John Walsted, an Episcopal priest living in Staten Island, NY, is knoy

Fr. John's icons have been installed in the Archbishop of Canterbury's
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FIGURE 3-23

:
" Available
(Step 1 of 2) E %ET‘I’E gmlf:“ ing Address 10:004M
OHIO
OKLAHOMA
Pease Note: Currently StOREGON b to P.O. Boxes, APO/FPO, Alaska (AH
Rico (PR), or international| PENNSYLVANIA
RHODE ISLAND
* = Required Information gﬁm %Eg']-,':“
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* First Name: Eﬁs
* Last Name: VERMONT
VIRGINIA
Company Name: WASHINGTON
" WASHINGTONDC
T WEST VIRGINIA
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* State: NEW YORK v
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MFrom “John Walsted Icons,” © 2003 by John Walsted, http://www.walstedicons.com/(accessed

29 October 2003).

From “Change Your Account,” © 2003 by Staples, Inc., https://www.staples.com/Account/

Registration/registrationl.asp (accessed 23 October 2003).

Dropdown menu.™

FIGURE 3-24

Dropdown list."



TABLE 3-2

Organizing Lists

Organization
Type

Explanation

Examples

Random

Alphabetic

Numeric

Chronological

Sequential
processing

Semantic
similarity

Frequency
of use

Standard or
custom

Not recommended, although random
order (or what appears to be random
to an uninitiated observer) is
sometimes unavoidable.

Use when the items can be meaningfully
alphabetized and scanned. Also use
when no other type of organization
springs to mind.

Use for items that are associated with
numbers.

Use for items that are most effectively
organized by date or time. You can sort
by age or in standard cognitive order.

List items according to their likely
order in a process or according
to a cognitive ordering of items.

Order items in terms of some semantic
dimension, such as impact, reversibility,
or potency. Items that are most similar
are next to each other on the list.

Okay for “last n used” or “last n saved” lists.

Can be problematic for other situations,
since frequencies change when users
become more expert, and in data-entry
tasks, when demographics change.

If frequency order is the only suitable
order, then log usage to find actual
frequencies. Or let users change the
default themselves.

Standardization reduces the
number of decisions during
development and helps users
cross program boundaries
more easily.

Icons on a desktop

A list of typefaces: Arial, Helvetica,
Times Roman

Baud rates, type sizes, numbers of
copies

Age: Email messages from newest to
oldest, articles in a news service from
oldest to newest

Cognitive order: January through
December

Process order: Open Picture,
Modify Picture, Save Picture,
Close Picture

Cognitive order: From large to small:
Galaxy, Cluster, Star, Planet, Moon

Emphasis styles ordered by impact:
Normal, Underlined, ltalic, Bold

The four most recently
opened items

Location as latitude north, then longitude
west—for example, 32°25'28” N x
84°55'66"” W. Spectrum colors in the
order red, orange, yellow, green,
blue, indigo, violet
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Defoult Tasks FIGURE 3-25
When a list gets long, use
~| boxed lists.
Make Literature Ordering Choices
Create New Session
Update Session =
Assign Session Team Coverage
Upload Oriertation Slides 5
Upload Promotional Opportunities
[¥] Paviass: Dramational Ornart nitias o)
B T e e e e ] FIGURE 3-26
Lipior tem List Use two boxes for very long
lists.

POA: May-Mov 2003

You must select at feast 2 ltems from each category

ADD =§

veaway SCR
|Reprints/4-5-2003-ARTICLE
[Reprints/7-7-2003-ARTICLE
|Reprintsi7-12-2003-ARTICLE
|ReprintsBROCHURE &

= RLMOVL

Checkboxes are square and can have either text or iconic (picture) labels.
The “on” setting is usually indicated by a checkmark (“tick” in British English)
or an X inside the box.

Checkboxes have two uses:

e In groups, to toggle a small number of independent attributes or states
on and off.

e Singly, to toggle one setting on and off.
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Checkbox Groups: Doing the Numbers
How many checkboxes are too many? Here are three rules of thumb.

If the settings are related: Unless you have a lot of spare room on the
screen, switch to a multiple-selection list when you get to about seven
checkboxes.

If the settings are visual (colors on a palette for example): Use as many
checkboxes as you need, but group them into categories or some natural
order (the spectrum, for example). See Table 3-2 for categorizations.

If you have a long list of toggle checkboxes: Try to break them into groups
of five or so buttons per group.

Be Careful How You Toggle

Every checkbox is a toggle—the setting is either on or off. When you have a
group of checkboxes, you have a group of independent and mutually inclusive
toggles.

When you have a single-button toggle, on the other hand, you are taking
advantage of the fact that a checkbox’s two states or settings are mutually
exclusive—either yes or no, on or off—in a Boolean sort of way. For example:

O Capitalize first letter of sentence meaning “No” or “Off”

Capitalize first letter of sentence meaning “Yes” or “On”
Problems occur, however, when either the two states are not opposites or
the check-button label contains negatives.

Use Opposites Only

Make sure that the two states are opposites. For example, what is the opposite
of “full duplex™?

O Full duplex

To the uninitiated, probably “empty duplex” (or a single-floor apartment,
depending on the context). For modem connections, however, the right answer
is “half duplex.”

One solution is to change the label depending on the setting, but that
becomes confusing for two reasons:

1. Changing labels makes the interface seem inconsistent, which is a usability
failure.



Prevent Input Errors with Radio Buttons

2. Until the user clicks the button a few times, he or she may not realize
that clicking sets the other state, not the state shown on the label:

O Half duplex  First state
Full duplex  Second state

It’s confusing to describe and worse to specify and program. Here are
some better ideas.

Only when the setting’s two states are opposites or can be easily inferred,
use a single checkbox—for example, “Allow fast save” or “Sounds
enabled” both work well.

When the two states are not opposites or are not easily inferred, use two
radio buttons. For example, say that you have two types of color fill—
spot and flood. Spot and flood are not natural opposites. To be clear,
youd use two radio buttons:

® Spot fill
O Flood fill

Don't Use Negatives (You'll Create a Double Negative by Mistake)

Never use negatives in the labels. The rule is, if the box is checked (true), then
the answer to the question (actual or implied) is yes. Otherwise, the answer
is no.

Therefore, to avoid double negatives when the boxes are empty, always
label the buttons with positive statements. For example, “Disable sound card”
(negative) means, if unchecked, “Don’t disable sound card,” which really means,
“Do enable sound card” (positive). Eliminate the negative dis- and use “Enable
sound card.”

Prevent Input Errors with Radio Buttons

Radio buttons are used to turn mutually exclusive settings on and off—users
can set only one radio button at a time. Radio buttons are usually round, unlike
checkboxes, which are square. They are also used to let people toggle between
two states when the states aren’t opposites or aren’t easily inferred from one
another.

Don’t use radio buttons for more than six or seven settings at a time. Use
a single-selection list or a dropdown list instead. Otherwise, the buttons start
taking up too much room on the window.

91
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FIGURE 3-27

Radio buttons with none
selected and then one
selected, even though none of
the three are correct.

: Forms
Species Species
O eird O Bird
O cat O cat
O Dog ® Dog
“I Want Nothing!”

Here’s a problem that has both users and designers pulling out their hair and
gnashing their teeth: Once you select a radio button from a set that starts out
with none selected, how can you get back to “none selected” again? (The same
problem can occur with dropdown lists, which are the same as a set of radio
buttons, just formatted differently.)

Developers and designers don’t usually preselect a radio button if there is
no default. (What, for instance, would be the default for gender?) So when
users open a page or frame for the first time, some radio buttons will be unset.
Once the users select a button, however, they’re stuck with a choice—“neither”
is no longer an option.

There are at least two solutions to this problem. One is to get an exhaustive
set of criteria from the end-users. Figure 3-27, a mocked-up screen from a
veterinary office application, is an example of a bad set of radio buttons. What
if the patient is a squirrel? An iguana? What if the owner simply came in for
information? Clearly, this set of options was not specified correctly. (In situa-
tions like these, the front-desk people will choose any button just to get through
the screen.)

The second is simply to add another button or list item called “None,”
“Not Relevant,” “Not Applicable,” or “Other” (Figure 3-28).

Make Your Checkboxes and Radio Buttons More
Accessible

Whenever you can, and especially if your users cannot click very accurately, let
users set the button by clicking the label (or tabbing to the label) as well as by
clicking the checkbox or radio button itself. Even in HTML, this is easy to do
by using the “label for” attribute. For example, this code creates the buttons
shown in Figure 3-29:

<label for=“red”>Red: </label><input type=“checkbox”
name=“checkbox” value=“checkbox” id=“red”>
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-We Offer Programs For: FIGURE 3-28
O Youth A set of radio buttons that lets
o users select none of the
O Recovering Addicts options.
O Hiv+
® Other

<label for=“blue”>&nbsp; &nbsp; Blue: </Tabel> <input
type=“checkbox” id=“blue” name=*“checkbox2”
value=*“checkbox”>

<label for=“green”>&nbsp;&nbsp;Green: </lTabel> <input
type=“checkbox” id=“green” name="“checkbox3”
value=“checkbox”>

This code creates the buttons shown in Figure 3-30:

<label for=“redrb”>Red: </Tabel> <input type=“radio”
id="redrb” name=“radiobutton” value=“radiobutton”>

<label for=“bluerb”>&nbsp;&nbsp;Blue: </Tabel> <input
type=“radio” id=“bluerb” name="“radiobutton”
value=“radiobutton”>

<label for=“greenrb”>&nbsp;&nbsp;Green: </label> <input
type=“radio” id=“greenrb”
name=“radiobutton”value=“radiobutton”>

You can also add keyboard mnemonics. See “Provide Keyboard as well as
Mouse Navigation” earlier in this chapter for more information.

............... FIGURE 3-29

------------------ Use “label for” to make check-
box labels selectable.

FIGURE 3-30

-1® Green: O

Selectable radio button labels.
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When to Use Tabs Instead of Pages

What you can do all at once on a single paper form, you generally have to do
in sections on a software form.

If your input form has more than one screen’s worth of data, you can
divide it up into pages, tabs, or both (as in Figure 3-31). So how do you decide
between a paged interface and a tabbed interface?

In general, both help organize related groups of fields and the steps of a
task. However, a set of pages is more constraining, intellectually if not actually,
than a set of tabs. In Figure 3-32, for example, users can’t go to the “2 Rates”
tab without filling in “1 Availability,” nor can they go backward. This design is
task oriented, and the process is strictly step-by-step.

With pages, you get a sense of closure when you finish with one and
go onto the next. In fact, in desktop systems, page changes are often used as
“save” points—when a user clicks “Next,” the program does a checkpoint save
of the input up to that point. Web applications can do the same thing. Just
make sure that the browser’s Close and Back options are either captured or

FIGURE 3-31 Loan NPT Property

Basic Borrower 1 Information

Tabs plus a “Next Page gwre @1 O2 03 08 O3 08 OF 08

button. Name | ~|[1ohn _ |Homeowner
- 300-40-5000 | [Epces]
Address |4420 | East Douglas
Address 2 |
Zip Code |85238 o
City i!-_iig!_ey
State | Arizona ~ ®| country | United States ¥
Date of Birth [11/11/1961 |
Years of School |
Home Phone #  [(555) 555-5465
Home Fax # |
E-Mail

Owaarsite |Rent ¥ vears[1 |Months:| | [Landiord Info]

Marital Status ~ |piaried v
Monthly Income |

This information need only be requested if the loan purpose is Refinance, Purchase, or Home Improvement.
The following informaticn is requested by the Equal Credit Oppertunity and Fair Housing Disclosure laws. Furnishing this
information is optional.

Race/National || 4o notwish to furish this information ¥ ||
Origin ;

Sex | Male v

Nexi Page]
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SERVATIONS = DIRECTORY = OUR FAMILY OF HOTELS = MARRIOTT REWARDS

Reservations, Rates & Availability

J Availability /Rates | Prefi 2! Confirm Details _*, Guest Inf tion [ Confirmat
Need to
Courtyard Waterbury Downtown = e
Waterbury, CT & roservation?

Check-in Date: [23 x| [November2001 ] (5] +|
Check-out Date: |24 'l [November 2001 ] ﬂ:l

Number of Guests: |1 vI

Enteryour Mamiott Rewards number
to earn points or miles at padicipating Marriott Rewards hotels.

disabled—otherwise, users may wipe out their input by going backward or FIGURE 3-32

closing the browser prematurely. You have to do step 1 before
With tabs, on the other hand, there is less of a sense of closure—you can  yoy can see step 2.
usually flip between tabs without saving anything, for example, and users don’t

feel like they’ve “gone anywhere” when they’ve changed tabs.

Guidelines for Tabs

The three guidelines for tabbed interfaces are: use a single row of tabs; fix them
in place; and display them always. (Also see “Be Careful Where You Put the
Buttons on Tabs and Frames.” For page guidelines, see “Interactions on the
Page and Application Levels.”)

Amazon uses tabs correctly (Figure 3-33): It sticks to one row and doesn’t
use tabs for everything. Rather, the major categories appear in the single row
at the top; the secondary categories are hidden in the dropdown list under
Search.

Following the second guideline—don’t move them—is automatic if you
follow the first guideline. When you select a tab, it comes to the front of the pile
and changes color or focus so that you know which tab you selected. If you
stick with one row of tabs, the only “movement” is in the content area, as one
set of fields is replaced by another. If you use two or more rows of tabs,
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More Search Options

SEARCH BOOKS
Books bt
o

And the Winner ls
- a Vernon God
30% §$15 Little, the
delirious debut
. r ] novel from DBC
Hello, Susan Fowler, We have Biographies & Memoirs, Business & Investing, Pierre, wins the
Computers & Internet, and other Book Recommendations for you. (If you're not Susan prestigious 2003 Man
Fowler, click here.) Booker Prize!
An Intimate Portrait
Much has been written about the late Princess Diana, but the hotly Food fer Thought

R o CORPORATE E-BOOKS BARGAIN  USED
4 MAGAZIN s bt
BESTSELLERS AAGAZINES  “hceounTs &DOCS  BOOKS | BOOKS

Instantly get your Amazon.com Visa® Card
and save $30 on your first purchase

FIGURE 3-33

Only one row of tabs.

however, the entire row of tabs has to come forward, replacing the original
front row. This is remarkably confusing.

Finally, don’t let tabs appear and disappear dynamically. If they do, users will
regard your application as unstable, at a minimum, and possibly insane. If some-
one on your development team suggests it as a strategy, be sure to test for usabil-
ity with your target audience and make the development team watch the tests.

When to Use Popups

Popup windows have taken over for dialog boxes in web applications. Popups

hold settings or secondary information and can be used to gather information

for a particular object or record. Whereas the web application’s main content

area contains the users’ actual tasks (a what-if analysis, for example), popups let

users change the details (the currency type used during the what-if analysis).
Popups have these equally important functions.

1. Collecting secondary information and settings for an object or record—
landlord information for a mortgage application (Figures 3-34 and
3-35), a percentage setting for a bond analysis, and so on.

2. Holding tools such as calendars, toolbars, and palettes.
3. Delivering messages and providing feedback.

Popups have a technical advantage as well—response time may be faster
since, once the popup is saved and closed, the server doesn’t have to send an
entire page back to the client.
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§ Borrower § 28 3 LandLord Form - Microsoft Internet Explorer
$®r 02 3 4 IName Victor Stanwick ‘
-
Address
—— |111 Jefferson Ave. |
s & | ]
~ » 1038 |9
e City, State staten Island || New York v
g,
Attn To [ |
of Burth 1171119 | Phone # (718) 555-1212 |
I =ove ) concel I
[Home Fhone o $%%) 5% =
pecme F o » v
EM & ® Internet
Rest ¥ vears | Mornthe
“ Vet -
T e

Another advantage of popups is that they ensure that the little pieces of data ~ FIGURE 3-34
are validated before '_chey go into the main record. If you're not sure of a date, for opup used for input—
example, you can click the calendar button and pick a date from the calendar. | andiord Info” in this case.

You don’t have to guess or pull out your paper calendar and look up the date.

They are not, however, good for holding top-level business information.
Popups are, by nature, hidden. They can be used to modify primary tasks or
add to primary information, but they cannot be the user’s main view of the
application or the data.

Use Popups to Offer Information

Text popups are used to ask questions, confirm actions, and warn of problems
(like message boxes in desktop applications—see Figure 3-35) and also to dis-
play background information, such as warranties and license agreements
(Figure 3-36).

For informational popups like the one in Figure 3-36 to be really useful,
they have to be printable. Remember to include a “Print” button—many users
won’t know about the shortcut menu with the Print option that you get by
right-clicking the mouse.
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FIGURE 3-35

A message popup.'®
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Microsoft Internet Explorer
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s e | -

1958

Follow These Popup Guidelines
Here are some guidelines for all types of popups.
e Wait for users to ask for the popup; don’t pop them up automatically.

e Make sure that the popup box is between a quarter and a third of the
window size. Too small and the user won’t see them; too large and they’ll
cover too much of the screen.

e Don’t reuse the same popup unless you can make sure that it comes
to the front of the screen each time (see the box entitled “Stay
on Top”).

Here are some additional guidelines for data-collection popups.

e Use popups to collect secondary information whenever you don’t want
to interrupt the user’s flow through the transaction. (Switching to
another screen, for example, would clearly interrupt the flow.)

e Provide OK or Save and Cancel buttons (don’t rely on people
knowing they can cancel the box using the X button at the top right
corner).

1From “Eclipse System, Loan Registration,” © 2003 by Palisades Technology Partners (accessed 28
October 2003).
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FIGURE 3-36
Stay on Top

Use a popup to show

To keep a popup on top, use this code: background information."”

In HTML, this code keeps the window on top (in focus) all of the
time. You can’t open anything else until you close this window.

<body onblur=“self.focus()”>

In JavaScript, the line “top.window.focus()”’should go in the page
header or in the onLoad event handler of the <BODY> tag, like this:

<BODY onlLoad="“window.focus()”>

The window will remain in focus after all the content is loaded.

From “Sears Appliances > Refrigeration > Side-by-Side Refrigerators,” © 2003 by Sears, Inc.,
http://www.sears.com/ (accessed 31 October 2003).
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TABLE 3-3

Standard Use of OK, Cancel,
Apply.

For informational popups, also remember to provide a Print button as
well as a Close (not Cancel) button.

Three Traditional Popup Buttons

OK, Cancel, and Apply have come to have particular meanings in desktop-
application dialog boxes. The three buttons can be used the same way in web
popup boxes, tabs, and frames acting as dialog-box equivalents. See Table 3-3.

Use Standard Button Order

Show the buttons in this order: OK (or OK equivalent), Cancel or Clear (or
equivalent), all other buttons, and Help if you offer help for the form. This is
the traditional button order according to the Microsoft and Java standards, and
as such, will feel familiar to most users.

Button Guidelines

OK Use OK (or an equivalent, such as Save) to commit changes
or acknowledge a message. Then close the popup box or

frame and return to the primary frame.

Always write “OK,” not “Ok” or “Okay."

Pressing Enter should be the keyboard equivalent of clicking

OK if you can set up keyboard equivalents (recommended).

Don’t use OK to:

e Accept settings without closing the popup box or frame
(use Apply instead).

e Cancel user changes (use Cancel, Clear, or Close instead).
OK must always apply the changes.

Cancel Use Cancel to close a popup box or frame and cancel any
unapplied changes.
Pressing Esc should be the keyboard equivalent of Cancel, if
you can set keyboard equivalents.

Apply Use Apply to apply changes without closing the popup box or
the current frame.
Make sure you show the applied changes immediately once
the user clicks Apply. Don’t wait for an OK action to show the
changes.
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How to Do Dates, Addresses, and Other
Standard Input

Dates, names, mailing addresses, money and number formats, and credit card
numbers are all standardized. However, the standards (except possibly for
credit card numbers) differ from country to country.

This section lists some suggestions for creating internationally aware
controls. However, if your application may be sold or used in multiple coun-
tries, check the internationalization section in Resources for more detailed
information.

Dates: Use Calendar Popups and a Day-Month-Year Format

Usability researchers have evaluated methods for entering dates on public web
forms, and the results indicate that people prefer to choose dates from an inter-
active calendar and, secondarily, from dropdowns (Caldwell 2000, pp. 1-4;
Bainbridge 2002, pp. 24-25).

Also, although most travel sites don’t seem to do this, the best date format
is DD Month YYYY—for example, 01 May 2004. Date formats differ between
countries: The United States shows dates in MM-DD-YY order, while most of
Europe uses DD-MM-YY. May 1, 2004, for example, could be written as 05-01-04
or 01-05-04, depending on the user or the location (an American traveler on a
German web site might easily put the date in wrong). Spelling out the month
makes the date unambiguous. See Figure 3-37 for a site that follows the
recommendations.

These research results may be transferable to web applications as well,
even though people doing large amounts of data entry might prefer typing
dates. However, people like the popup calendar because:

e They can see the day of the week as well as the date, which helps them
check that they’ve chosen the right date.

e There are no questions about the correct input format.

However, remember that Netscape and Mozilla don’t handle certain
controls the same way (or at all). Test calendar popups on various browsers.
If they don’t work, rewrite your home page to check for browser type and
version. You can then present a popup-free version of the page (use the second
runner-up, dropdowns, for example) on the browsers that don’t accept

popups.
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FIGURE 3-37

Good format: day of the week
and day first, month second,
and an interactive calendar.’®

X Quick flight search

From | |

To| |

Departing |Thu6 (% | [Nov 03 »| 3
Returning [Thu 13 %| [Nov 03z v | 58
Adult(s) [1 |

Child(ren) [0 %] (2 - 11 yrs)

Infant(s) (0 ¥

(¢ Return

" One way

Advanced Search >

What Are the Standard Elements of Names and Addresses?

If your web application is used by people in multiple cultures (which may or
may not cross political boundaries), you will have to address the issue of
names. For example, in many Asian cultures, the last, family, or surname is
given first and the first, given, or forename is given second. In Spanish cultures,
many people have multiple middle names and/or surnames, and deciding
which pieces to put in which fields can be difficult.

Addresses are also different from country to country. For example, U.S.
ZIP codes are all numbers; Canadian and U.K. postal codes are mixtures of
letter and numbers. Street addresses in Japanese cities tend to be more like a set
of directions than the Western style of house number and street name.

However, there is hope: The Organization for the Advancement of
Structured Information Standards (OASIS) offers “Customer Information

¥From “Opodo,” © 2003 by Opodo, http://opodo.co.uk/otpbvpl/Homepage/Page/Homepage.jsp?
Locale=uk (accessed 30 October 2003).
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Quality Standards,” including names (“xNL”) and addresses (“xAL”). See
Resources for details.

Numbers Are Handled Differently in Different Cultures

Numbers—currency, formats, names, separators, even rounding conventions—
differ between cultures and countries and also between disciplines (biology,
engineering, and physics, for example). Here are some examples—not an
exhaustive list, by any means—of differences you can expect to find in number
handling.

Currency

Currency has these characteristics:

1. The symbol used to indicate the currency—for example, ¥ for
Japanese yen

2. Where the symbol appears in the number
3. The formats of the monetary fields themselves
4.  How negative numbers are shown

5. TField sizes

Note:1SO 4217, Codes for the Representation of Currency and Funds, is a list
of unambiguous, uppercase, three-letter codes for all national currencies.
Although many countries call their currency “dollars,” the ISO codes differen-
tiate among them well. For example, the code for the U.S. dollar is USD, the
code for the Canadian dollar is CAD, and code for the New Zealand dollar is
NZD. For lists of international currencies (in a currency commodities applica-
tion, for example), these codes may be easier and less ambiguous than the
national symbols.

Although localized operating systems accommodate different currencies,
you must remember to leave enough space in your fields. Some currencies
involve numbers up to four digits longer than what you'd need to express the
same amount in U.S. dollars. For example, the equivalent of $100 U.S. is
approximately 117,670 South Korean won.

The international financial markets have their own peculiar formats for
prices. Prices are often quoted in eighths, sixteenths, and thirty-seconds, which
may be displayed as fractions (98/s) or decimal numbers or with hyphens
and pluses to indicate various combinations of eighths, sixteenths, and thirty-
seconds (98-15+).

103



104 CHAPTER 3 Data Input: Forms

Negative Numbers

You can find a leading hyphen -10, a trailing hyphen 10-, parentheses (10), or
square brackets [10] used to indicate negative numbers. Whatever the format,
remember that the numbers have to align correctly unlike the following example:

123 456 789
[234 567 890]«

If the country uses brackets to indicate negative numbers, remember that
the field lengths and text-entry sizes have to accommodate the two brackets,
plus up to four more characters for the currency symbol and two or more
characters for separators.

Names for Large Numbers

In the United States, this amount—1,000,000,000—is a billion. In the United
Kingdom (and Europe generally), this same amount is called a thousand
million or a milliard. A British billion is the same as the U.S. trillion—
1,000,000,000,000. This difference is beginning to be erased in financial
applications. (The international community is settling on the U.S. format.)
However, if there is any possibility of error, make sure you know what termi-

TABLE 3-4 nology your users employ.
International Mathematical Separators for decimals and thousands: Table 3-4 lists some common
Formats variations in decimal and thousands separators.

Convention Decimal 4 Digits Plus Decimal More than 4 Digits Used in

Comma, period 123 1,234.56 12,345,678.90 United States,
English-
speaking
Canada

Apostrophe, 123 1'234.56 12'345'678.90 Switzerland

period

Space, period 123 1234.56 12 345 678.90 Greece

Space, comma 0,123 1 234,56 12 345 678,90 French-speaking

Canada, France,
South Africa

Period, comma 0,123 1.234,56 12.345.678,90 Poland, Iceland,
Brazil




How to Do Dates, Addresses, and Other Standard Input

Rounding Conventions

Rounding conventions vary not only from one country to another but from one
industry to another and sometimes within industries according to convention.

In Switzerland, for example:
If the last 2 digits are less than 26, change to 0.

If the last 2 digits are greater than 75, add 1 to the previous digit, and
drop the last digits.

If the last 2 digits are greater than 25 but less than 76, replace the digits
with 5 (Xencraft 2003, pp. 3—4).

Another example: In the U.S. bond market, prices of primary-market

treasuries (primary means sold by the federal government to brokers) are
rounded to three decimal places, but secondary-market treasury prices (from
brokers to portfolio managers and other buyers) are rounded to six decimal
places. Corporate, government agency, and municipal securities are truncated
at three decimal places.

Credit Card Numbers Are the Same, Except When They're Different

Here are some of the issues you need to address when designing credit card

number fields.

People will type credit card numbers with and without spaces and
hyphens. Make sure that your software accepts whatever format the users
use; transform it as needed behind the scenes.

Visa and MasterCard use 16 digits. American Express uses 15 digits.
However, other kinds of cards—debit cards, credit cards issued by
businesses (in the United States, Staples, Home Depot, Sears, and Lord &
Taylor come to mind)—use a variety of formats. You might also have to
consider local-business account numbers that can be used for online
purchases and credit references.

The first four digits of a credit card usually represent the card type—
Visa, MasterCard, American Express, and so on.

Somewhere in the number is a check digit—on Visa cards, digit 13 or 16
is a check digit, on MasterCards, digit 16 is the check digit, and on
American Express cards, it is digit 15 (HowStuffWorks, Inc. undated, p. 2).
The check digit is mathematically compared to the expiration date; if
they don’t match, the card number was entered wrong or is bogus.
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Guidelines for Buttons

In desktop applications, menus held all the big, screen-wide commands
(“Save,” “Print,” “Cut”). Dialog boxes and, occasionally, sections of windows
used buttons—buttons were always “local.”

In web applications, on the other hand, there are no menus. What might
look like menus are generally navigation choices, not actions. Instead, almost
all actions are managed using buttons.

However, although the mechanisms have changed, the actions and
requirements haven’t. Following are some high-level guidelines for buttons.

Use Buttons to Do Things, Use Links to Jump to Other Web Pages

One of the ways a web application is different from a desktop application is
that you may be tempted to use links for everything.

Do not give in to temptation. Use underlined links when you want to show
information (“Go To” or “Read This”) and buttons when you want to do
something (“Save” or “Search”).

The reason is based on the idea of affordance—the behavior users expect
from an item. For example, the affordance of a doorknob is turning; the affor-
dance of a handle or plate on a door is pushing. The affordance of the door
itself is that it opens and closes.

Similarly, the affordance of a button is that it can be pressed; and when it
is pressed, it does something. The affordance of a link, on the other hand, is
that it goes to another web page.

Although you can use a link to open or close a popup or switch to a
different input page, these types of actions don’t match the affordance for
links. Similarly, using a button to jump to a new informational page doesn’t
match the affordance for button.

Yes, it’s all in the user’s head. But why be confusing if you don’t have to be?

Note: There are exceptions to this rule when you're working with list views.
See Chapter 4 for more information.

How to Size Buttons

In general, use the same size for every button in a related group of buttons. For
example, if the button labels are “OK,” “Cancel,” and “Find Flights ...,” make all
three buttons as wide as “Find Flights...”

If there are many buttons and their sizes vary dramatically—for example,
“OK,”“Set,” “Fly,” “Cancel,” “Find Flights ...,” and “Register Flights ...”—create
two sizes. This gives you approximately the right size for all buttons without
creating too many sizes.
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FIGURE 3-38

Don't run the fields and buttons
together like in the boxed area.

Set Buttons Off from Fields

Keep all the buttons in their own restricted area of the frame. In other
words, don’t run data-entry controls and command buttons together.
Compare Figure 3-38 to Figure 3-39. In Figure 3-38, you run a risk of “hiding”
the commands from the user.

Also, developers creating reusable frames may want to keep a clear zone
for these buttons. If this is the case, design the frame with two zones: the field
zone, which may vary from window to window, and the button zone, which
won’t. When the window is actually coded, the developers can just drop the
appropriate fields into the field zone and the command buttons will appear
automatically.

FIGURE 3-39

_ Correctly separated buttons.
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Repeat Command Buttons at Top and Bottom

If you create an input form that may be larger than the window (in other
words, that will have scroll bars on some people’s windows), consider putting
the same command buttons on the top and the bottom of the form.

The researchers at User Interface Engineering discovered an interesting
problem—button gravity (Spool 1999, pp, 79-81):

When working on a site that had multiple buttons on a page, users filled in one
field, then scrolled to the bottom of the page and clicked the bottommost button.
It didn’t matter that there was often a button right next to the field; users
plummeted to the bottom of the page. . . .

FIGURE 3-40
Repeat buttons at the top and This behavior perplexed us until we thought about standard graphical user
bottom. interfaces. Traditional interfaces rarely have buttons that operate on a single field.

If you create a form that may span more than one screen (in other words, that will
have scroll bars on some people’'s windows), consider putting the same command
buttons on the top and the bottom of the form. Some people, if they happen to be

at the top or bottom of the form when they decide they're done, may miss the buttons
if you've put them in only one or the other location. Others have come to expect
buttons in both locations and become irritated when they have to scroll up and

down to find them.

If you create a form that may span more than one screen (in other words, that will
have scroll bars on some people's windows), consider putting the same command
buttons on the top and the bottom of the form. Some people, if they happen to be

at the top or bottom of the form when they decde they're done, may miss the buttons
if you've put them in only one or the other location. Others have come to expect
buttons in both locations and become irritated when they have to scroll up and

down to find them.




Usually there are OK and Cancel buttons in the bottom right that apply to the
entire dialog box or form. When you think about it in that light, the users’ actions
make perfect sense!

Also, some people, if they happen to be at the top or bottom of the form
when they decide they’re done, may miss the buttons if you've put them in only
one location. For an example, see Figure 3-40.

Be Careful Where You Put the Buttons on Tabs and Frames

Keep in mind, when you’re designing tabs and frames, that you need to be very
clear about what the buttons are saving, canceling, or applying—only what’s
on the tab or frame, or the entire input form? (In a popup, it’s clear that you're
saving what’s in that box.)

If the user is saving only the tab input, for example, then put the buttons
inside the tabbed area—visually group the tab fields with the buttons.

For example, in the Internet Options dialog box (Figure 3-41), the buttons
“Use Current,” “Use Default,” “Use Blank,” which are related to a section of the
tab, are inside the tab frame. The buttons “OK,” “Cancel,” and “Apply” are out-
side the tab frame and clearly relate to the dialog box as a whole.

Also label the buttons correctly: If a button changes something on the tab,
not on the entire form, say something like, “Apply tabname Settings” or “Reset
tabname Colors.”

Capture Multiple Button Presses

Here is a common situation: Users fill out a form and press Submit or Order.
The connection is slow and they don’t see anything happen, so they press the
button again. And again. Finally, they see a message, “Your application has
been accepted” or “Your order has been placed,” and they walk away, satisfied
that they have finished the transaction correctly. Unfortunately, what they have
done is create multiple forms, one for each press of the button.

Some sites put messages near the Submit or Order button telling users not
to press the button more than once (see Figure 3-42, for example).

You can warn people to click only once, but a better method is to catch and
throw away the extra button presses.

In JavaScript, you can fix the problem as follows. Put this code into the
head section:

<{script language=*“javascript”>
function submitCurrentForm()

Guidelines for Buttons
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FIGURE 3-41

It's clear which buttons work
on the tab and which on the
entire box.

{

if (!bsubmittedForm) ({
var frm = getForm();
submitForm(frm);

jelse bsubmittedForm = true;

}
</script>

You then include this code in the HTML for the Submit button:

<form name=“submit”

Internet Options

General | Securty | Privacy | Content | Connections | Programs | Advanced |

Home page
You can change which page to use for your home page

_Use Cument | | Use Defautt | [ Use Blank |

Temporary Intemet files

i Pages you view on the Intemet are stored in a special folder
for quick viewing later.

[ Delete Cookies... | | Delete Fies... | | Settings.. |

History
The History folder contains links to pages you've visited, for
quick access to recently viewed pages.

20 3] [ Cear Hstory |

Days to keep pages in history:

[ Coors. | [ Foms. | [ Languages . | [Accessiiny.. |

[ ok || cance | oo




[ SUBMIT MATERIAL! |

Please DO NOT press more than once!
Processing may take a moment.
Please be patient.

action=“D0 WHATEVER NEEDS DONE”>
<input type=*button” value=“Submit”
onClick=“return submitCurrentForm(document. submit,
this)”>
</form>

When the form is first loaded, its state is blank by default. When a user
clicks Submit, it calls the function “submitCurrentForm().” If the form’s state
is still blank, the system gathers the form’s information, performs the “action”
specified, and sets the form’s state to “True.” Otherwise, if the form’s state is
already “True,” the system takes no action.

In Java, this code will capture extra presses:

onselect:Event.SELECT, onsubmit:Event.SUBMIT,
onMouseup:Event.RESET

You Don’t Really Need “Reset,” Do You?

Some sites provide a “Reset” button at the bottom of their forms. Reset buttons
generally wipe out all of the user’s input and return the form to blanks or
defaults.

Most usability experts, as well as nearly everyone who has pressed one by
mistake, think they’re a bad idea as well as unnecessary.

e If users want to stop and leave the page, they can press Cancel or they
close the window.

e If users want to change an entry, they can move back to the field and
write over it.

In neither case do they need a Reset button. Reset buttons do get pressed,
however, either by mistake, because of a slip of the mouse, or out of
curiosity, to find out what they do (which usually turns out to be a mistake
as well).

The only time that a Reset button might be useful is in a public library, say,
when you don’t want the next person in line to see your search.

Guidelines for Buttons 111

FIGURE 3-42

Don't force users to be
patient—throw away the extra
button presses instead.
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FIGURE 3-43

Standard Internet “Find”
popup.

FIGURE 3-44
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If you want to give people the opportunity to return a complicated form
or set of preferences to its initial values, a reset operation is fine. Just call it
“Return to Initial Values” so that users know exactly what is going to happen,
and place it far away from all the other buttons on the page.

Include a “Find” Button

In natural language, find and search are synonyms. In software, however, they
are beginning to be seen as two different operations. Find means “look only
on this page” and Search means “look in the underlying table, database, or
file system or on the entire web.” In other words, Find is local and Search is
global.

Don’t remove the browser’s own Find operation (Figure 3-43) unless you
replace it with something better—and the replacement must still do local, not
global, searches. Always use Ctrl+F as the keyboard shortcut.

Acrobat Find popup.

x-'r'lll..'!'t‘ 11D

| :AcobatFind K
| FindWhat  [IETRES0 | Find I
™ Match Whole Word Only Cancel I

» I~ Match Case
|, [ Find Backwards

[0




You can add a special Find operation if you define local differently, as
Adobe Acrobat does. “Find” in Acrobat looks through the entire document, not
just the current page (Figure 3-44). (Acrobat has a separate Search operation
as well, which lets users search through specially indexed collections of PDF
documents.)

When Losing Input Is Dangerous, Strip Out the Browser Controls

A problem with using an unmodified browser window for web applications
(versus web sites) is that users might click Back or close the window and lose
all their input up to that point. Or worse, from a data-integrity point of view,
they might leave a record partially updated and the underlying database in an
uncertain state.

If this is possibility, take away as many of the navigation buttons, shortcut
menu options, and keystroke shortcuts (the Backspace key for Back, for exam-
ple) as you can. Show only the web application’s content area and provide your
own navigation as needed (Figure 3-45).

3 Eclipse System (PTP) - Microsoft Internet
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FIGURE 3-45
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Browser window with all
browser controls removed.

.
Palisades
To Do m Advanced Search
ontacts
reQual Teols Search By Search For
] @ Loan No. () Social Security No. O Last Name
e e © €O Borrower SSN OProperty Address OProperty City .
min Tools ) Property State ) Property Zip Code ) Lender Loan No. el
Serviang Portfolio Last Name St FHAVA Case # updated
j:f":;:":;‘m Homegwner 990000002623 300-40-5000 Mesa AZ 01/14/2003
Grline Help Purchase 990000002984 213-54-6456 wild Peach village  TX 08/20/2003
Customer Care Caccigvillani 990000003005 123-43-1232 Englewood Cliffs N 10/28/2003
- Homeowner 000101000031 567-85-6785 Morris Plains W 04/11/2003
Feder 990000002947 678-86-TB9E Moms Plams (] 08/01/2003
Cacciaiviani 990000002927 123-12-3123 Clifton N 05/08/2003
|vanadveer 990000002985 565-52-3765 Alta Loma CA 08/21/2003
pm-h 000101000021 123-45-6789 Cliffside Park L] 04/02/2003
1V an2 990000002999 546-12-3123 Sugar Grove n 10/16/2003
vonloanl 990000002998 544-56-6544 New Orieans LA 10/16/2003
Loanfour 990000002991 879-87-9789 Burson CA 10/16/2003
Loanthree ‘290000002990 B879-78-8798 Lula GA 10/16/2003
Leanone 990000002988 554-65-4645 Wichita 1A 10/16/2003
Loantwa ‘990000002989 546-54-6455 DeKalb n 10/16/2003
|amenca 990000002517 500-60-3333 Lmngston (] 01/03/2003
Eeder 990000002944 568-65-9867 Morns Plains N 07/31/2003
Brown 990000002928 123-45-1212 Oceanside CA 05/08/2003
Kannughatta 990000002025 635-42-3547 Englewood Clifs L] 06/04/2003
Srnith 930000001410 438-38-4030 MNew York NY 09/18/2002
Homegwner 990000001346 300-40-5000 Washington DC 08/29/2002
Loans Last Accessad(+) 1-20
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FIGURE 3-46

Caught trying to sneak away."

A Citibank: CitiBusiness Online - Microsoft Internet Explores

~ Privecy
C|t| ¢ F [ Today: 10712003

3 Citibank: CitiBusiness Online - Microsoft Intern... [=

What would you like to do7 |»

Thank you.
It's always a pleasure to serve you at CitiBank.

+ Close

&]Done B @ et

If users must log in and log off, capture the toolbar’s Close button as well.
For example, Citibank’s online banking system interrupts if you try to close the
browser without first closing the application (Figure 3-46).

Also, if your application moves from informational to transactional, as
most e-commerce sites do, remember to strip out all distractions on the trans-
actional pages—for example, ads, links to nice but unnecessary information,
even the standard navigation tabs and dropdowns. Inexperienced users will
click these other links, especially when they become confused or frustrated,
and never find their way back to the original transaction.

However, don’t over-constrain. If users open a best-practices document,
for example, leave that page’s browser controls alone. And let users abandon a
sales form by closing the browser—don’t trap them in your site. However, if
they press “Submit Order” but then click Close just before they receive an
acknowledgment of the order, you'll have to define a corporate policy. For

YFrom “CitiBusiness Online,” © Citibank N.A., http://www.citibank.com/us/citibusiness/
(accessed 31 October 2003).



example, you might decide to stop users at that point with a question such as
“Did you want to cancel your order?”

Considering Offering Different Levels of Save

The main operation in an input form is saving input. You might want to offer
two levels of Save, depending on how complicated or time consuming the task
is and the degree of damage that bad data might cause. For example:

A homeowner filling an online credit application might find out she
needs to collect old bills or creditor information and would prefer to go
offline while she pulls the information together. If you don’t give her a
way to save her unfinished application, she will have to start over from
the beginning—or go to your competitor’s site that does let her stop and
restart easily.

In some offices (medical offices, insurance companies, catalog
companies, etc.), operators will sometimes be under pressure to fill as
many records as quickly as possible. If there is no way to save unfinished
records and return to them later, operators may be tempted to enter
inaccurate data just to get through the workload.

In these types of situations, offer two saves. The first saves the unfinished
record locally or in a scratchpad section of the server (keyed and protected by
user ID). Do very little error checking, since the record is almost guaranteed to
be incorrect or incomplete. The second save checks the record for errors and,
if it’s okay, commits it to the official database.

Depending on the context, the first Save operation could be called
“Temporary Save” or “Add to Shopping Cart” and the second could be called
“Commit to Database” or “Buy Now.”

When to Validate Input

Whenever an application has to send information to a server, it takes time and
bandwidth. For this reason, most system administrators prefer that applica-
tions minimize interactions with the server databases, do most of the error
checking on the client (the user’s computer), and send only groups of clean
records to the server. Here they may undergo a final round of validation
in which the new or changed records are compared to records already in the
database.

System administrators do not get all of their wishes, but savvy designers
try to accommodate them whenever possible. Designers can make web

Guidelines for Buttons
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applications more system-friendly as well as user-friendly by using more
dropdown lists, running validation applets in the background on the client
computers, and using more popup tools, such as calendars, calculators, and
postal-code lookups.

Mosaic Pages: Syndication and Links

Desktop applications are often amalgamations of various software packages.
For example, a sales-tracking package might be assembled from a commercial
reportwriter, a popular database management system, and a mapping module.

Web applications can be mosaics as well, but with the difference that some
of the parts of the mosaic may be links. Some links are invisible; others are
obvious. The problem is how to present them correctly to users. Following are
some guidelines for handling the various types of connections.

What If Part of Your Application Is Someone Else’s Application?

Sometimes an application uses parts of another application, possibly one that
is owned by another company (called syndication). For example, your company
offers subscriptions to a magazine but another company does the fulfillment.
Or your company offers investment plans but another company manages the
plans and collects the information from your employees.

So how do you show the “outside” application? Should you make the other
application look the same as the internal application? Or should you provide a
link and say, “Click here for that other application. You will leave our applica-
tion when you do s0™?

The answer is “It depends.” If the other application has a strong identity of its
own, then you might want to be obvious about your use of the other company,
even going so far as to open a new browser window (see Figures 3-47 and 3-48).

If, on the other hand, you think, for example, that employees might be
uncomfortable giving their 401K information to an outside company, you
would probably want the connection to look as seamless as possible. In this
case, youd open the new application in the same window using your own cor-
porate visual style, with the other company’s logo appearing discreetly in a
corner somewhere.

For more information, see the section on syndication in Resources.

When to Warn That a Jump Is Imminent

Linking to an outside informational site from within your site (Figure 3-49) is
different from linking to another application. If the context is clear, then you
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home | pay | sign out | senvices | site map | help @

| Browse | Search ] Sell [ My eBay Community | Powered By £ 552

Pay for Items You've Won

Hello. victor@fast-consulting.com (nct victor@fast- Get the total price. Review the end price and shipping price
consulting com? Click here | below.

Send your payment by clicking Pay Now. You can pay using

There is 1 item you can pay for a payment method the seller accepts such as PayPal
Simply click the Pay Now button. E:::,z’eth“d Vg 5 FULS SRy WO preenel
End Date i M‘: @ Increase your sending limit
Seller .
¥ Handling Once you become verfied on PayPal
_ _ you'll be able to increase your sending
warminstermice@aol.com  Oct-10 $22.49 = | Pay Now ] limit and use your bank account to

1960 HAGSTROMS MAP OF RICHMOND.STATEN ISLAND (z1ss1rszes; | o0 Payments

Pal Ver} !

Pyl (s

Buy another item from this seller

= Visit My eBay to see all 1 items you've won.

only have to decide whether you should open the new link in another browser ~ FIGURE 3-47

window or stay with the current window. . . ' PayPal is included on the eBay
If the context may be unclear, however, or if there are legal considerations  page but isn't quite part of it.2
(for example, the source site contains FDA-approved pharmaceutical information
and the target site contains disease information that may or may not be accurate),
consider warning users that they’ll leave your site when they click the link.
In either case, do usability tests with your target audience before deciding
how to handle the jump—warning or no warning; new window, same window.

Note: Reusing the same window is usually best (C. Snyder 2001, p. 4).

Consider Using Flash to Simplify the Interaction

Macromedia Flash videos have been maligned as the worst kind of Internet
irritants—to summarize, people don’t want to download extra software just to
watch some marketing fluff.

2From “Pay for Items You've Won,” © 2003 by eBay, Inc., http://payments.ebay.com/ (accessed
1 November 2003).
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PayPall Sign Up | Log In | Help

Welcome Merchant Tools Auction Tools

Send Money Request Money

Member Log In Secure Log in &

Registered users log in here. Be sure to protect your password.

Email Address: |Iucy@fasl—consulhng.cc

Password: eessssse Forget your password?

New users sign up here! It only takes a minute.

About | Accounts | Fees | Privacy | Security Center | User Agreement | Developers | Referrals | Shops
Copynright © 1999-20ﬁavpa|‘ All rights reserved.
Information about FDIC pass-through insurance
FIGURE 3-48 However, there is one area in which Flash might come in useful. What
if, instead of having to spread an interaction across multiple pages, you could

PayPal opens into its own ) . L . . . :
window.2! do it all in one? This is the premise of an iHotelier.com demo, shown in

Figures 3-50 through 3-53.
For more information about Flash, see Resources.

How to Be Helpful

In general, onscreen help and reminders are the best way to assist web-application
users. People rarely use separate help windows in desktop applications, and they
are even less likely to use online help on the web. If your usability tests show

2'From “Members Log In,” © 2003 by PayPal, https://www.paypal.com/ (accessed 1 November
2003).
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Jump is clear in context.??

FIGURE 3-50
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Click buttons below to select check-in date, check-
out date, rooms, adults and children.
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su mo W _we th fr S8
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dec

jan

feb 12 1] 1] 2 T 17] 18

mar oll 2 T 7] T T
apr o Wi Mk e o ] i
Jun
jul
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sep

reset

rooms 1| || 7} i8f 19

adults 1| 23| 24] 25| 28

children 0 =557

LR R RN

children 0

t_lirk for details E-DD

Travel Agents

Home Packages

Groups

help |

Welcome to the Evergreen Hotel

Click a room from the list below will show
its availability on the calendar.

average daily rate
Lusury

Superiar

Standard_King

AAA Rate

Promocgiones

Fill out the form below and click "Finish
Reservation” to complete your reservation.

check in:
check out:
room type:
nights:
adults:
amount:
tax:

total:

rooms:
children: 0

-a

Fir [=

*Address

*City

*“Country

*Email

CardHolder
CardNumber | SecureCode
Comments/Requests

* fields with an asterisk are required

*=finish reservation**

Corporate

2From “FDU Library News, Books and Ideas Discussion.” © 2003 by Fairleigh Dickinson
University, http://alpha.fdu.edu/library/accountability.html; and “Linked,” © 2002 Albert-Laszlo
Barabasi, http://www.nd.edu/~networks/linked/ (1 November 2003).
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FIGURE 3-51

Step 1: Pick dates (left panel).

FIGURE 3-52

Step 3: Pick a room type
(middle panel).
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oct october average daily rate check in: november 3, 2003
i su mo W _we th fr sa Luury check out: november 6, 2003
1 2 3 4 "N wvare iy room type: standard_king
dec IFH $107.00 nights: 3 rooms: 1
jan 5 6 7 8 sl 10 adults: | children: o
feb i3] 1a] as) e 7] s aﬁmnunt s::csrz
x: .
PR wif 20] 2] 22f 23] 24] 25 total: $345.60
apr
may .| 2 28] 20) o Ss
o november
jul 1
aug
ot 2 7| =
¢ 9| o] 1f 2ff 3] 14] 15
* Soms 1 16 17 18 19 J-D 21 22
> aduns o[ 23] 24 [ 28| 27| [ 29
* children o
0 Room with two double beds pool side with
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Home Packages Travel Agents Groups AAA Rate Promocgiones Corporate
FIGURE 3-53
Step 4: Fill in name and
address (right panel).
FIGURE 3-54

Good on-screen help.?

(Last 4 gigits optional)

* = Required Information
Shipping Information
* First Name: [Lucy
* LastName: |cd
Company Name: |
* Address: |75Jd¥m Ave.
I
* City: |Staten Island
* State: Please Select .. v
“ZIP: 10301 - |
* Phone: (718  |555  |1212
Ext.: |

Your phone number is needed so we can reach you for
delivery purposes (i.e. unable to locste your address).

ZFrom “Change Your Account,” © 2003 by Staples, Inc.,

Registration/registrationl.asp (accessed 23 October 2003).

https://www.staples.com/Account/
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that people have questions about a particular user-interface item, put its help
text on the screen.

For example, observe the helpful note next to the ZIP field in Figure 3-54
(“Last 4 digits optional”) and the information about why Staples needs your
phone number. In general, onscreen help and reminders are the best way to
assist users.

The informative note, indicated with the circled “i)” is a good way to
address the trust factor. Instead of leaving users to stew about why they’re
filling in all this irrelevant information, Staples explains why they need it.

People rarely use separate help windows in desktop applications, and they
are even less likely to use online help on the web. If your usability tests show
that people have questions about a particular user-interface item, put its help
text on the screen. If no one cares, don’t bother providing help.

Note that some information should be on separate windows—for example,
corporate best-practices manuals, tutorials, troubleshooting systems, FAQs,
knowledge management systems, and other documents and databases that
require close study—but not “What’s this?” help.
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Data Input: Lists

As discussed in Chapter 3, data-centric web applications generally have two
views: lists of objects, and the objects themselves (objects are also called
“forms,” “records,” and “rows,” depending on the context).

Users of these kinds of applications generally start from lists, selecting and
opening individual objects they wish to examine or change. When they’re done
with the objects, they close them and return to the list view.

If this seems too broad a statement—ryou fill in forms all the time and
you never start from a list—keep in mind that as a user of a public site (an
e-commerce site, a government agency, or even an automatic teller machine)
you won’t see the list view. Only the people at the company managing the site’s
database will see the entire set of forms, of which yours will be just one
instance. From your point of view, there is only one form, but from the
organization’s point of view, there is a list and many forms.

You can find these types of lists in web applications:

e A simple list of objects filtered, searched for, or selected from the database.

e List or tree (hierarchical list) on the left, an individual object on the right
(with additional variations).

e A picture on the left and an individual object on the right.

This chapter describes the three types of lists, as well as methods for
selecting, opening, and changing objects using each type.

A Simple List

Simple lists are good for showing the contents of a database, either the entire
database or filtered so that only certain records appear. However, their main
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FIGURE 4-1 purpose is to let users see, open, and change objects. The column headings are
database field names, which usually have to be modified to be understandable
by users. The rows are individual objects.

In addition to the lists, list screens usually contain embedded filters
or search options that people use to control their views of large databases.
These tools appear at the bottom on the screen in Figure 4-1, but they
often appear at the top. The correct placement depends on your users’ task
flow: Filter first, study the records later? Or look at the records first,
then change the view? For more on search and filter options, see Chapter 5,
“Data Retrieval: Search,” and Chapter 6, “Data Retrieval: Filtering and
Browsing”

A simple list with a filter area
at the bottom.

'From “MediCoder Standard,” © 2003 by Software Technics, U.K., http://www.meddra.co.uk/
MedDRA%20Browser.htm (accessed 2 November 2003).
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Simple lists are also used as ad hoc reports. See Chapter 7, “Data Output:  FIGURE 4-2

Reports,” for details.

List on the Left, Object on the Right

Many web applications use a hybrid window, part list and part object. The list,
in a frame on the left, can be a straightforward set of objects or a tree (hierar-
chical list). The object area on the right can contain an object, a list of objects,
or even a program or action area.

Use Split Windows for Navigation as Well as for Lists

The left-hand list can be a navigation device as well as a set of items. For
example, the tree in Figure 4-2 shows various parts of a database management

“Figures 4-2 and 4-3 from “myLittleAdmin (for SQL Server and MSDE)” demo, © 2003 by
Elian Chrebor, myLittleTools.net, http://www.mylittletools.net/livedemo/mla_sql/ (accessed
2 November 2003).

The database hierarchy (left) is
the navigation for the window.?
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FIGURE 4-3

system, from “Connection” information to “Management,” “Security,” “Tools,”
and “Preferences.” Users can move through the system by opening and closing
the branches of the tree and clicking items. Once they find what they want,
then they can turn their attention to the object area.

In this example, “Tables” is selected on the left and the tables in the system
are listed at the right in the object (or detail) area. Users can click the buttons
in the rows to change the tables. So if a user clicks the “Structure” button on
the “Account” table, the structure definition frame replaces the “Tables” list
(Figure 4-3).

Consider Heterogeneous Windows

The hybrid list+object windows described earlier are perfect for power users
such as system administrators or database managers. These users like to have
everything in one place, even when the various items are very different. For
example, being able to run a wizard (Figure 4-4) from the same window as they
use to restructure databases would probably not disconcert them.

The Account table opens so
that you can make structural

changes.

However, keep in mind that they can be difficult for casual or inexperi-
enced users to understand or get used to. Check users’ workflows and test for
usability before you try heterogeneous windows. They may seem too messy for
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myLittleAdmin (for SQL Server and MSDE) v.2.5 r.105

3 myLittieAdmin myLittleAdmin \ SOLO \ Tools | BackUp wizard

% Database : | myittitools

s
o

Set Name :

Description :

. ©Badp device :
; O Physical name :

. @ Database - complete

" O Datsbase - differentia
. © append to media

7 O Overwrite existing media

Overwrite

some people; the wrong activities may be bundled together; and functionality
may be too hidden.

Use Lists for Parts of an Object

The left-hand list can be all navigation, listing parts of one complex
object rather than many different objects. For example, in Figure 4-5, the tree on
the left shows sections of a single mortgage application, from the basic applicant
information and the good-faith estimates to the Fannie Mae report.

Note that this is a different sort of list+object strategy than the ones
described above, since the entire window is one object. The list of all objects
would be managed on a different window.

Consider Using Pictures

Some data-input jobs entail setting up pieces of equipment—for example,
entering the IP addresses and other local characteristics of a server.

*From “myLittleAdmin (for SQL Server and MSDE)” demo, © 2003 by Elian Chrebor,
myLittleTools.net, http://www.mylittletools.net/livedemo/mla_sql/ (accessed 2 November 2003).

FIGURE 4-4

You can run programs from the
same navigation frame.?
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FIGURE 4-5

When the user is working with physical equipment, consider using a

The tree shows the structure of Photo or schematic of that piece of equipment instead of a text list

the individual record.*

(Figure 4-6).

Note that graphs, diagrams, and geographic maps are actually lists, but
they show the objects as icons or shapes rather than as rows of text.
Visualization is a very powerful tool in troubleshooting, analysis, and decision-
making situations—for more information, see the chapters on graphs,
diagrams, and maps later in this book.

“From “Eclipse System, Loan Registration,” © 2003 by Palisades Technology Partners (accessed
28 October 2003).
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FIGURE 4-6

Hotspots on photo used to
open object information.

Serial Mumber:

IMudeI Mumber:

Manufacturer Date:

Save

Potential Problems with the List-Object Strategy

Besides being confusing to some users, splitting the browser window into list
and object can bring up other issues.

e If the list is very long, users will want to search and filter it, the same as
they would search and filter a simple list. However, there won’t be much
room for search or filter entry areas inside the frame.

e A tree with many children and children of children will become very
wide and long. To maintain context, people will be forced to close earlier
sections and/or scroll horizontally in the tree frame. See Figure 4-7.

e Databases intersect other databases, and users may have trouble sorting
out what they want from day to day: “Do I want to see where Ms. Jones
fits in the department? Or do I want to see where she fits in the context
of the business units?”

There are no clear solutions to these three and other, as-yet-unidentified,
problems. However, the first might be resolved by letting users turn the object
frame on and off—in other words, if the users need to find a particular record
or set of records, they toggle the object area off and show the list with an
extended set of search or filter fields.

A solution to the second might be to transform the whole window into a
more graphical representation. For example, if the tree contains equipment,
with parts inside parts inside parts, consider switching to a picture or
schematic of the piece of equipment. The relationships would become concrete
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FIGURE 4-7
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rather than abstract. Although the visual version might not be as compact as
the text version, it would probably be easier to understand. Again, you might
provide a toggle between the tree and graphic versions.

A solution to the third might be a “visual pivot,” as described by
Robertson, et al. (2002, pp. 423—430). In this experimental strategy, the user
picks a item of interest and then pivots or turns from one database to another
via a metadirectory. The metadirectory provides a common interface to
all of the relevant databases and the interface provides a visual metaphor
(an animation) for the intellectual movement from one direction to another.
See Figure 4-8 for one shot from the animation.

How to Select the Right List-Object Strategy

With all these options, how do you know which strategy to use? Here are
some guidelines:

e Use a simple list when all of the objects are basically the same and
when users would be uncomfortable with anything more complicated.
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e  Use hierarchical trees when there are hierarchical relationships between
objects—for example, “This building contains these businesses, and this
business contains these people,” and so on.

e  Use pictures or graphics when the information is associated with a
real-life object like a piece of equipment or with well-understood visual
representations like geographical maps.

e Use a list style of navigation for heterogeneous mixes of data tables,
settings, and applications, all of which are related to a particular task
(managing servers, for example).

e Use trees or lists to navigate through complex objects that are broken
into many pages.

Be sure, however, to test your ideas with users before committing to one
strategy over another. In fact, consider providing different strategies for
the same window for different audiences: simple, separate list and object
windows for occasional or nontechnical users and a tree hierarchy mixing data,
settings windows, and applications for power users. The key is to pick the type
of list that makes the most sense to the people who are going to use your
system.

FIGURE 4-8

Pivoting from a management
to a business-unit hierarchy

around pivot point “Andrew

Dixon.”
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How to Select and Open Objects from Lists

In desktop applications, there are at least three methods for opening a record
from a list. Users can click on the record and select Open from a menu; they
can click it and press Enter; and they can double-click it. The result is a second
window containing the details for that particular record.

On web sites, however, this selection style has been replaced. First of all,
unless you're using a development platform like Java, there is no double-click
(although your developers might be able to capture and code an “Open” action
for double-clicks; it’s worth asking). Second, users generally can’t click-select
an entire row to open a record. Instead, users click links inside the row itself.
For instance, in the Hotmail examples, Figures 4-9 and 4-10, users click the
underlined “From” name to open the records, which in these cases are the
email messages themselves.

In some systems, the rows comprise more than one object, and for these,
clicking a link opens only one part of the row. For example, in Figure 4-11,
system administrators can look either at the overall topology (“Fabric Name”
column) or individual switches by clicking the underlined links (“Switches”
column).

To select an entire heterogeneous row requires a different method—
usually a column of checkboxes at the beginning of the rows, described next.

SFigures 4-9 and 4-10 from Hotmail, © 2003 by Microsoft Corporation, http://hotmail.com
(accessed 2 November 2003).
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FIGURE 4-10
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Selecting Multiple Rows FIGURE 4-11

As well as providing a way to select heterogeneous rows, checkboxes let users ~ Multiple drill-down options in
act on a set of records as a group—for example, delete them, assign them to @ W’

someone, change their statuses, or set them aside (flag them) to work on later.

In Figure 4-9, for example, you can select the entire list by clicking the topmost

checkbox and then click Delete, Block, Mark as Unread, or Put in Folder ... to

°Clip from Sun StorEdge™ Enterprise Storage Manager 1.0 Topology Reporter Administration and
Operations Guide, © 2002 Sun Microsystems, Inc.
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act on all the rows at once. (Note that you can have a column of radio buttons,
too, but they restrict users to one selection per list.)

Another reason to have multiselect checkboxes is to manage network
traffic better. Experienced web application designers say that it’s too time-
consuming and uses too many network resources to update web-based records
one by one. Instead, they recommend a three-step process.

1. The user makes changes (the types of changes can vary).
2. The user selects all records that have been changed.

3. The user explicitly selects an “Update all on the server now” option to
post all of the changes at once.

You can design the system so that users will be able to post changes in batch
without selecting individual rows. However, if they don’t mark the ones they’ve
changed, the system has to compare each record on the list to its original in the
database to see if there were any changes. This is very inefficient from a systems
point of view. It is not more efficient from a user’s point of view, however, who
is likely to complain about being forced to mark each record he or she wants to
change. If you want to use this type of design, consider automatically turning
on checkboxes for all of the records that the users touch and letting them turn
off the ones they decide they don’t want to change after all.

Here are things to consider when designing multiple-selection for lists:

List size. The size of the list affects what users can do without
overwhelming the system. For example, changing one setting for

200 records might not be a problem. Recalculating fees for the

same 200 records might tie up the system for hours. Consider warning
users about the time factor or let them schedule batch changes for
off-hours.

Toggle for selecting and deselecting all. Some lists have a button at the top
of the checkbox column that lets users toggle between selecting and
deselecting all items on the list. Users can then change selection status
for individual rows if they need to.

Multiple pages. If the list is longer than a page, do you remember the
user’s selections from page to page?

The meaning of select all. If you have 500 items on a list, say, but show
only 50 at a time and the user selects all, does that mean the program
will apply the action to only the visible 50 or to all 500?

To decide on the right answers, you will have to check the users’ workflows.
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How to Change Objects from Lists FIGURE 4-12

In a system like the one shown in Figure 4-1, users have to select a row and then ~Making changes on the list
click the View Detail button if they want to see or change the object’s details.
However, experienced users may want to change records directly, right on the
list, rather than open a separate form for each one. They may also want to
change settings for groups of records simultaneously. Figure 4-12 is a good
example of this second strategy. Users can change certain object details right on
the list itself without opening the object. For example, they can click one of the

“From “Windchill-PDMLink,” © Parametric Technology Corporation, http://www.ptc.com/
products/windchill/pdmlink/image_gallery.htm (accessed 2 October 2002).
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Actions buttons (in the third column) to open a popup. If the popup allows
changes, they can make their changes and save them as they close the popup,
thereby updating the entire object.

Here are the advantages of this strategy.

*  You don’t “go” anywhere—you stay on the home window and dip in and
out of individual records as you need to.

®  You can build validation into the popups and dropdowns and handle
most of the error checking in small, easily digested bites.

e Using a list lets you change one or two fields in many records at the same
time. For example, say you want to assign a dozen sales leads to one sales
representative. You check off all the records you want to go to that
representative, select his or her name from a dropdown list or other
control above the list, and then click “Assign.” Poof, all done.

How to Show Actions
To show actions, use buttons, dropdown lists, toolbar equivalents, and tabs.

Buttons: Use buttons, not links to indicate an action. To most people
underlined links mean “more information,” not “do something.”

Dropdown lists: Use dropdown lists to change settings or select pieces of
information, such as state names and titles.

Toolbars: Although web content areas don’t have toolbars in the desktop
sense—the real toolbar belongs to the browser—designers often create a
visual toolbar along the top of the content area. If you use this method,

try to restrict the buttons to actions that affect the content as a whole.

Tabs: Use tabs to divide information between pages and to provide a
virtual task flow. For more information, see Chapter 3, Data Input: Forms.

Also consider these issues.

Look at the interactions between actions. A system can allow more than
one action on groups of records. However, some actions—for example,
“delete” and just about any other action—are mutually exclusive.

Divide primary from secondary actions. Complex systems often allow
dozens of actions. To avoid overwhelming users, restrict the visible
set to the actions they use most often. Secondary actions can be
hidden under a “More...” button like the one in Figure 4-13 or on a
dropdown list.



How to Change Objects from Lists

137

2 Topography Reporter E||EIE|
Storage Systems
[ Remowve ] | Show Paths.. ] | Manage I | Maore..
Status IP Address Vendor & Model Firmware
AV i = [ Ay i
£ vh-12 0K 123.456.789.12 1234 5678 .9101-VLE4 Maoon Roomy SaveMaster200 1234
[0 558 0K 123.456.789.13 1234.5676-9101-VLES Moon Roomy SaveMaster200 1234
M vh-74 0K 123.456.789.14 1234.5678-9101.VLEG Moon Roomy SaveMaster200 1.234
[0 .25 oﬂﬂlille 123.456.789.15 1234-5678-9101.VLE7 Maon Roomy SaveMaster200 1.2.34
O o9 0K 123.456.789.16 1234 5678 -9101-VLES Moon Roomy SaveMaster200 1.2.34
O 245 O Dbegraded 123.456.789.17 1234.5678-9101-VLE9 Moon Roomy SaveMaster200 1.234
ﬂ Done _‘ My Computer
FIGURE 4-13
FIGURE 4-14 A set of actions with a More...

Actions embedded in the rows
(see Actions column).?

button.?

(A

"HERERE R BT BE 1

¥ Product Structure

*, Expand One | & Expand A ¥ Colapse | 13 Show Do
MName

Bw211.00m

';ké_conlo-urm
4 %oxwesna
b ?-lhans:m
¥ Sehasic.onm
¥ '-:%gn.d_cunlznlsum
b '-:i}puu'etlvw ssm

Configuration: |Latest Design' inchuding work in progress

Actions

DA
it

Dt
Dt
D%
(- §
- b

_;I 2::;::: IFM Lest :]I Generate Report
&__,
13 Hade D 8 Show Occurrences | 5ad] Reset

Number B Verson B Lite Cycle B Quantay B
WX2211 ASM A In ‘Work
20 CONTOUR PRT A In Worh e
BODY PANELS ASM A In Work each
CHAIN ASM A I Wosl aach
CHASES ASM A I Work T
HAND CONTROLS ASM A In Work oach
POWERTRAIN ASM A I Worlk each

8Clip from Sun StorEdge™ Enterprise Storage Manager 1.0 Topology Reporter Administration and
Operations Guide, © 2002 Sun Microsystems, Inc.

From “Windchill-PDMLink,” © Parametric Technology Corporation, http://www.ptc.com/
products/windchill/pdmlink/image_gallery.htm (accessed 2 October 2002).



138 CHAPTER 4 Data Input: Lists

Embedded calendear Embedded droo-down ligls s
TTOT ST T Savngs TOTTaS TTanTsrer
12/22/2003 SEND Robert Cam Masonry 675.00
BILLPMT [|Accounts Payable 678J-09
12/15/2003 @ [1459 Middlefield Elementary School i
Dues and Subscription |
FIGURE 4-15

Cells with embedded tools:
calendar and dropdown lists.

FIGURE 4-16 —
A ZipCode LookUp - Microsoft Int... |«
Popupduseq tfo collgct . 83236 P ZpCode: | | D -
secondary information. Chy:
State: o e
A LandLord Form - Microsoft Internet | & =
T e = SR STATEN ISLAND NY
Name victor Stanwick 10301  STATEN ISLAND NY _
— 110302 STATEN ISLAND NY
[ Ao 111Frankin Ave | 10303 STATENISLAND Y
10304 STATEN ISLAND NY
— - 110305  STATEN ISLAND NY
| Zip [ |p 10306 STATEN ISLAND NY b
(Chv.State  [staten Island || New York | '
| Attn To |
| Phone # |
A
v
£l & micnet
Where to Put the Actions

Put actions affecting multiple rows—in Figure 4-13, “Remove,” “Show Paths,”
and so on—above the list.

Embed actions in the rows when the actions can be taken only, or primarily,
on the individual rows—see the “Actions” column in Figure 4-14, for example.

%From “Eclipse System, Loan Registration,” © 2003 by Palisades Technology Partners (accessed
28 October 2003).
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Put tools in the cells themselves whenever possible—see Figure 4-15.

Put window-level buttons (like Save and Continue) on the top and the
bottom of the window. People often drop to the bottom of a window, even if
the same buttons are visible at the top, out of habit—buttons in most desktop
applications appear at the bottom.

Use Popups for Secondary Data

One of the problems with changing data directly on a list is that users can’t
always tell whether they’ve changed the entire record or only some small part
of it or—perhaps more importantly—whether they’ve canceled all changes to
the record or only to a piece of it.

You can clarify matters by popping up a box whenever users ask to change
information (Figure 4-16). This box has the traditional Save (or OK) and
Cancel operations. When the user closes it, the changes should appear in the
original row (perhaps by marking the row as changed), thereby providing both
good feedback and a clear interaction.
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Data Retrieval: Search

Data retrieval is the process of finding a record or set of related records in
a database. There are three types of data retrieval: search, filter, and browse.
For more on filtering and browsing, see Chapter 6.

Searches can be simple, requiring only a search-entry area and a button.
However, they can sometimes be very complex, and the results can be graphical
as well as textual. Note: Search is not the same as “Find,” which looks for
information only on the current page.

Searching: Doing the Numbers

The Internet has probably raised the bar for search—people may expect
“friendlier,” more conversational search controls and methods. They may also
expect to see ranked results, search histories, and thesauruses (“do you mean
[alternate term]?”), options that do not exist in most desktop software now. Users
may ask fuzzier questions as well, based on their experience with web sites—see
the box “Internet Searching Is Different from Database Searching” for details.

With those raised expectations in mind, what do we know about how
people already search? Let’s look at the numbers.

Search Is Important

One in every 28 pages viewed on the web is a search results page, making the
use of a search engine the second most popular Internet task next to email.
Users rate searching as the most important activity conducted on the Internet
(Jansen and Pooch 2001).
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Internet Searching Is Different from Database Searching

There is a big difference between what people expect to find when
searching inside an application—records—and when searching the web—
information. Here are a few examples of the differences.

o Users trying to retrieve data are very direct: “l want to find X" Users
trying to retrieve documents are indirect: “I want to know about X."

e  When retrieving data, access speed depends on the hardware and
client-server situation; faster hardware and links mean faster data
retrieval. When retrieving documents, access speed depends on how
many decisions and guesses the user has to make to find the right
document.

e  When data retrieval yields zero or no useful results, it probably means
that the data don’t exist. When document retrieval yields zero or no
useful results, it may mean that the user didn’t write the query correctly
(Rosenfeld 1999; Blair 1984).

When you design a search window, make sure you know what your
users expect, and then support their expectations. Usually, this is easy: The
users of your veterinary office software, for example, are looking for owner
and pet names, period. A simple search on last names (indexed, of course)
is probably sufficient.

However, what if you're designing a data-warehouse access system?
After a corporation has spent millions to tie together all of its distributed
databases, managers expect to be able to ask questions and get real
answers—they want knowledge, not just data. A complex search window
with behind-the-scenes query parsing and synonym finders is more
appropriate here.

But before you can create this type of search, you have to find out what
terms the users are most likely to use. And then, after you populate your
system with those terms, give them a way to add to the system themselves.

Why do that? Because the more they use your system, the more
knowledgeable they’ll become; as they become more knowledgeable, their
queries will change. It is much more efficient to let them update the query
dictionary themselves than to hire you to do it.

Most Searches Are Simple

However, most searching is not very sophisticated. Studies have found that
most web searchers:

e Use only two terms per query (Jansen and Pooch 2001; Nielsen 2001).

e Run only two queries per session (Jansen and Pooch 2001).
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*  Rarely use Boolean operators or advanced search options—8 percent
of the Excite users who used any Boolean operators employed AND;
6 percent used plus (+), meaning “must have this term”; 6 percent used
quotes to enclose a phrase; 3 percent used minus (—), meaning “must
not have this term”; and 1 percent used OR, AND, NOT, and parentheses
(Jansen et al. 2000).

Many Users Make Mistakes

Of those who did use Boolean operators and modifiers (+ and —), more than
half made mistakes. Many of the mistakes seemed due to incorrect transference
from other search techniques and systems—for example, using periods as term
separators and & instead of AND (Jansen et al. 2000). They fail at rates of
between 10 percent and 19 percent (Jansen and Pooch 2001).

Jakob Nielsen found that most users were also poor at query reformula-
tion. If the first query found irrelevant or no results, some users rewrote the
query and tried again. The success rates in his research were 51 percent for the
first query, 32 percent for the second, and 18 percent for the third. However,
more than 50 percent of users quit searching e-commerce sites after one
unsuccessful try (Nielsen 2001).

Spelling is also a problem. Michael Belam, who analyzed hits for BBCi
Search, a search engine for the BBC web site also used as a general search
engine in the United Kingdom, found that 1 in 12 search terms were misspelled.
“On December 11th this added up to over 30,000 search queries with an
incorrect spelling,” he noted (2003, p. 1).

Searches Are Shallow (but Don’t Have to Be)

Most users look at no more than 10 to 20 documents (one or two pages) from
the results list (Jansen and Pooch 2001; Nielsen, 2001).

Although most web search engines show 10 hits per page, a study by
Michael Bernard et al. (2002, p. 5) found that their research subjects
preferred 50 links per page and scanned and found information more
quickly with 50 links. Also, the Flamenco system from University of California,
Berkeley, retrieves hundreds of search results in a three-column matrix
with seemingly no ill effects—see the Flamenco Search Interface Project at
http://bailando.sims.berkeley.edu/flamenco.html for more information.

To Summarize . . .

Although this research refers to information retrieval rather than to database
retrieval, it is probably valid to assume that search skills among web application
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FIGURE 5-1

Two standard search fields.
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users will be similar, with exceptions among librarians and IT professionals.
The following sections describe some of the document-oriented tools that
could be adapted to data-oriented searches, making them both more usable
and more useful.

Simple Search: Good for Uncomplicated Retrievals

In the least complicated form of search, the application displays a search-entry
area, followed immediately by a Search button (Figure 5-1). Nothing fancy, and
the results are usually straightforward.

However, to keep the simplest search design simple, you need to address
two issues:

e Preventing mistakes, which is described in “Catch User Errors and Work
Around Them.”

e Saving the results, which is described in “Remember the Search.”

Catch User Errors and Work Around Them

For data-intensive applications with well-trained users, a simple entry field
and button may be enough. These users can find customer names, arriving
flights, Social Security numbers, and so on, without additional controls or
complexity.

However, what goes on behind the scenes—error-handling and data
transformations—should be more sophisticated than what appears on the
interface. Badly managed formatting and spelling errors can trip up even
simple searches. For example, is “718-555-1169” the same as “(718) 555-1169”
and “718 555116972 Is this person’s last name “De Mott” or “DeMott™? In
the name “James Lewis Moody,” which is considered the last name, “Lewis
Moody” or just “Moody”? If you type “Stankewicz,” will you ever find
“Stankiewicz”?

The solution for formatting inconsistencies is to accept as many versions of
the code, ID number, date, time, phone number, etc., as possible, and then to
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strip out the erroneous characters and spaces before checking the search entry
against the database.

Note that, for date, time, money, and other formats, you also need to check
the user’s locale to parse the entries correctly: “05-01-02” means “May 1” in the
United States but “January 5” in Great Britain.

The solution for spelling errors and ambiguous names is to allow fuzzy
matches. For an example, see Figure 5-2—searchers who aren’t sure of a
spelling can click “Match names that sound similar.”

Other methods include checking thesauruses of synonyms and mis-
spellings (see Belam’s online article “A day in the life of BBCi Search” for how
those synonyms and misspellings get added; 2003). This is done behind the
scenes, but the results are sometimes made visible. For example, when
Google.com’s search algorithm suspects a misspelling, it both shows matches
to the current spelling and offers an alternative (see Figure 5-3).

When Excite.com’s search algorithm suspects a misspelling, on the
other hand, it simply replaces the misspelling with the correct word (see
Figure 5-4).

'From NIH Enterprise Directory, U.S. National Institutes of Health, http://ned.nih.gov/ (accessed
2 September 2003).

Match similar names.’
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Address

£) http://www.google.com/search?hl=engr=Rie=UTF8&oe=UTF8&q=acquariam v By Go Links *

-~

Advanced Search Preferences Language Tools Search Tips

GOC)S[Q " acquaram | [ Google Search |

10 of about 15 h took 0.15 seconds

Dhd you mean aquarium

California

... Southwest Roberts, Lillian M. The Hand That Feeds You (1997) Desert Palm Springs

Southwest Smith, Julie Dead in the Water (1991) Coastal Monterrey Acquariam ... —
www vacationreading. homestead com/California.html - 71k - Cached - Similar pages

i
... WEST COAST ALASKA Ancherage CALIFORMIA California Coast Califernia Wine Country Death
Valley Lake Tahoe Lassen Volcanic Mendocine Monterrey Monterrey Acquariam ...
www.vacationreading.homestead. com/Pennsylvania html - 39k - Cached - Sinular pages

VirtualTourist.com : K - rTi Pictur
... front. The new Newport acquariam is fun because you can walk through
tunnels of glass with the sharks and other fish swimming (more). ...

www virtualtourist. com/North_America/ USA/Kentucky/?s=d&TID=4 - 35k - Cached - Similar pages

I il
... fiver. The grotto of Teiranc is one of the largest in Eurcpe. The acquariam
in Genoa is less well known but spectacular. The Kingdom ...
www.beachhouse com/search/detail. asp?houselD=3599 - 24k - Cached - Similar pages

HELP ANIMA 00 and riam
Zoo and acquariam Photo 1st row PETA, Middle row left (c)HSUS, Right

€ © Internet

| €

FIGURE 5-3 Remember the Search

“What did you really mean?” Another useful search tool is search histories, of which there are three kinds:
e  Saved search entries
e Automatically saved search results

e User-saved results
Saved Search Entries

In Figure 5-5, an example from Google, the search terms, but not the
results, are saved. Technically this is the same as auto-complete, described in
Chapter 3.
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Address | ] info.xcite/dog/results?otmpl=dog\webresults. htm&&gkw=aquariam&qcat=web&start=8ver=05193 v 4 Go
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2. recorder and aguariam// price
FOR SALE - MAKE OFFER - ALL ITEMS IN EXCELLENT WORKING CONDITION

hittp://vwew.larryville.com/swapmest/index.cgitread=4302
3. Backflip Publisher: anila | Folder: Aquariam Cams -
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Automatically Saved Search Histories FIGURE 5-4

New Scientist’s archive (Figure 5-6) automatically saves search results—the lists | know what you meant."

of articles found—as well as the search terms. To get more recent articles,
you have to reenter the search terms.

User-Saved Results

ACM’s Digital Library, on the other hand, lets users save found articles explicitly
in a binder (see Figure 5-7).

How do you decide when to save searches? The choices should depend
on your users’ typical work flows. For example, the quick search-entry save is
helpful when users tend to jump back and forth between searching and
working. The automatic save is helpful when users might like to review earlier
search results—for example, the list of customers with similar problems from
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FIGURE 5-5
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a prior week. The explicit save is helpful when users need to hold onto a record
for a long period of time.

Advanced Search: Good for Experienced Users

At the second level of search is the advanced search. Web-page users rarely use
advanced search techniques on information-oriented web pages, but web-
application users often run sophisticated search operations daily, as part of
their jobs.

Here are some of the design issues.

e Making it easier to use multiple criteria correctly, as described in “How
to Connect Multiple Criteria.”

e Being careful about what you ask for, as described in “Don’t Make Me
Choose.”

e Letting users search for blank or null records, described in “I Want None
of That.”

e Letting users reverse selections quickly, described in “Now I Want the
Opposite.”

Also, keep in mind that different types of users have different mental
models when they search. In “The Culture of Interaction: About Foreign and
Not-So-Foreign Languages,” Sacher and Margolis (2000, p. 44) analyzed the
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NewScientist Archive

Search Results

Modify search | Hide summaries | Sort by date

Searching for achondroplasia

caat 5 results found. 1-5.
LOG OuT
| The search for perfection

As a new age of genetics looms, how free should we be to design
our children? Should we eliminate defects and tweak embryos to

NEWSCIENTIST.COM | NEWSCIENTISTJOBS | NEW SCIENTIST GRADUATE | NEW SCIENTISTARCHIVE | NEWSCIENTIST SUBSCRIPTIONS

ARCHIVE KEYWOAD SEARCH

YOUR RECENT SEARCHES

® Sesrching for logic Sorted by
Relevanos

® Sgarching for kekape Sored by
Belevance.

® Searching for 'no dodo’. Sorted by
Bslevsnoe.

enhance intelligence? Or should society do what it failed to do ® Sesrching for Blind or sight'. Scrieg
with cosmetic surgery—clamp down hard from the start? This by Relevancs
was the theme of the second public debate organised by New w Sesrching for “initstle bowel
Scientist and Greenpeace last week. On the panel were John rom™ Beleven
Harris, a philosopher from the University of Manchester, Tom
Shakespeare, a sociologist from Outreach in Newcastle who was
bom with the genetic condition achondroplasia, Kathy Phillips,
health and beauty director at Vogue, and Donald Bruce, from the
Church of Scotland’s Project on Science and Technology. Suzi
Leather, head of the Human Fertilisation and Embryology
terms that scientists and developers used to search and what the differences FIGURE 5-6

meant in terms of their worldviews. Scientists, they said, saw their searches
more like “hunting and gathering”—the scientists would go “out there” and
bring items “back here.” Developers’ searches, on the other hand, were more like
“Dungeons and Dragons”—browsing through “an ambiguous constellation of
places linked by paths” Neither group, however, was task oriented, and both
groups resisted the idea of following step-by-step instructions.

How to Connect Multiple Criteria

Advanced searches often require multiple criteria. For example, investment
bankers can’t just type in the name of a multinational corporation such as
“Coca Cola” The search will return far too many records. Instead, they have to
constrict the search by internal customer code, location, phone number,
contact name, or some other criterion that will choke down the results.

2From “New Scientist Archive,” © 2003 by Reed Business Information Ltd., http://archive.
newscientist.com/secure/search.jsp (accessed 2 September 2003).
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Automatically saved search
history: “Your Recent
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FIGURE 5-7

Explicitly saved search results.

In these situations, the search interface should provide multiple search
fields, multiple dropdown lists, and/or tables of entry areas. Some of the
entries are ANDed—“This PLUS that is a match”—while others are ORed—
“This or this or this is fine.” What makes this an interesting design problem is

that people who aren’t familiar with Boolean logic can be confused by the

What If Users Want to Wildcard the Entire Field?

other wildcard.

particular, they have to overwrite the asterisk.

Sometimes users want to indicate that any match is fine as far as they're
concerned and, instead of leaving the field blank, they enter an asterisk or

Or you might design the search fields so that they always show an
asterisk rather than a blank; if users want to search for something in

It doesn’t matter what you decide, as long as you're consistent. Just make
sure that the rules are stated somewhere in the online help or FAQ system.

3From “ACM Digital Library,” © 2003 by Association for Computing Machinery, http://www.acm.

org/dl/ (accessed 28 August 2003).
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HCIBIB Search Pusmag iy piiroes seerch
Home News Help Comments? Retum = st A ooy v

Find a record if it...
matches ANY of these: lbcole an search

andit ALSO
matches ANY of these:

and it ALSO
matches ANY of these:

-
Options: Any Type Records | Highlight Terms

FIGURE 5-8

What Does AND Mean? L )
How criteria are connected:

If you ask a human assistant (let’s call him Bob) for the “New Jersey and ORs between fields, ANDs
California customer files,” he will bring you all of the New Jersey and between lines.*
California customer file folders. If you ask a database search engine for
“New Jersey and California customer files,” however, you'll get files only for
customers who have offices in both New Jersey and California. To get the
same set of records that Bob brought you, you have to ask for “New Jersey
or California customer files.”

The difference between the natural language and Boolean terms is
very confusing to people who are unfamiliar with Boolean logic, until you
explain it. Suggestion: Put examples in the online help or right on the window.

interactions between the fields (see “What Does AND Mean?”). If you suspect
this is the case, label the fields (see Figure 5-8 for one approach).

Don’t Make Me Choose

On a screen with many choices, how do you say, “Search everything” or, to put
it another way, “Don’t restrict the search based on this field”?

Although the Amazon.com home page isn’'t a web application, it does
contain an obvious solution to the “All” problem. In Figure 5-9, notice that the
first entry in the Search dropdown list is “All Products.”

“From “HCIBIB Search,” © 2003 by Association for Computing Machinery, http://www.hcibib.org/
gs.cgi (accessed 2 September 2003 ).
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FIGURE 5-9
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In your own interfaces, feel free to show “All [your items] here” as the first

item in your lists.

Just make sure you provide feedback—if the frame contains a set of
checkboxes, for example, and the user asks for “All,” set all of them to selected.
Figure 5-10 shows how Hotmail lets users select all messages and then
provides feedback—all the checkboxes are checked and the selected items’
backgrounds are set to blue (note, however, that the “Select all” button is
unlabeled, except for the tooltip; we recommend that you label your buttons

instead).
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Delete | Block | [PutinFolder... |

!” - or-de ect al | Serendipity storage
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Susan Fowler
[] Brenda Moore

[] Chaunsee@aol.com Re: Usabiity studie
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[v] Gytha RockBellaby Fwd:Good one for
I Want None of That FIGURE 5-10
Some searches include “meta” criteria—in other words, criteria based not Feedba.ck for “Select all”
on values to be found in the database but used to manage the database itself. (Hotmail.com).
Here are two typical examples.
Blank. Return all records that have nothing in the selected field (sometimes
“Null” is a category as well). This option is used to find missing data—
empty contact names in a customer database, for example.
Not blank. Return all records that have something in the selected field.
This option is used to shorten lists by eliminating records with empty
key fields.
These are valid search criteria (as you find out as soon as end users,
especially testers, start using the application). The tricky part is how to
label them in the interface.
FIGURE 5-11

Priorities:

Does this mean “Look for
empties” or “I don’t care”?
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FIGURE 5-12

Explicitly searching for
“Empty.”

FIGURE 5-13

You must pick something.

Priarities: _
No Setting v
Any Setting

Critical
Major
Minor
\Warning
Unknown
Clear

Because “blank” (or “empty”) is so ambiguous (Figure 5-11), it’s best to
show it as an option on the list of criteria (see Figure 5-12).

Generally, a blank in a search field or dropdown list means “I don’t care”
rather than “Look for blanks.” But whatever you decide it means, be obsessively
consistent across your windows. (An asterisk can also mean “I don’t care”
See the box “Should You Offer Wildcards?” for further discussion.)

Another approach is never to have blank entries but instead to show an
instruction in the field—for example, “Select one” or “Choose,” as shown in
Figure 5-13.

Now | Want the Opposite

Another criterion that pops up from time to time is “Give me the opposite”—
in other words, now deselect the selected criteria and select what wasn’t
selected. This situation is usually managed by adding a button or checkbox
(as a toggle) that says something like “Reverse selection.” Users only have to
try it once to understand what it does, as long as you provide feedback. For
example, pressing the button in Figure 5-14 should reverse the selection
immediately. Clicking the checkbox in Figure 5-15, on the other hand, may
not change the list until the user runs the search, but from that point on the
selection should look reversed.

How to Offer Help Politely

As searching becomes more complicated, users start to need more assistance.
However, they generally won’t go to a help page. If testing shows that particular

riie: [T
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Dogs
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[J Women ¥|

Reverse My Choices

search fields cause difficulty—for example, people don’t know what date format
to use or which insurance codes are accepted—put a hint or an example near
the field (Figure 5-16).

You can also put an instruction or hint right in the field, as shown in
Figure 5-17.

For help on searching, keep in mind that many search engines provide
search help on separate pages (for example, see Google’s remarkably clear help
page at http://www.google.com/help/basics.html). Since most people won’t use
help anyway;, it’s better to hide it rather than clutter up the page.

However, consider offering suggestions, per Figure 5-18. This text appears
at the bottom of the HCIBIB search window shown in Figure 5-8. As User
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FIGURE 5-14

Reversing a selection for a
dropdown (use a button).

FIGURE 5-15

Reversing a selection for a list
(use a checkbox).

FIGURE 5-16

Put help with the field.

Page-Specific Search
Similar  Find pages similar to the page

Links Find pages that link to the page

e.g. www.google.com/help.htm!

(o)




156 CHAPTER 5 Data Retrieval: Search

FIGURE 5-17

Put help in the field.5

FIGURE 5-18
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searching.?
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TTT | while listening to.. v
Help (comonel]

Interface Engineering discovered, the best time to get people’s attention is after
they’ve looked at what they asked to see or, in this case, failed to find what they
wanted. Then they’re open to suggestions. The authors call this the “seducible
moment” (Spool 2003).

SFrom “NPR Audio Archives,” © 2003 by NPR, http://www.npr.org/archives/index.html (accessed
10 September 2003).

*From “HCIBIB Search,” © 2003 by Association for Computing Machinery, http://www.hcibib.org/
gs.cgi (accessed 2 September 2003).
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Complex Search: Good for Difficult Queries

At the third level of search is the complex search. The controls and operations
for complex searches (and described in this section) are also used for filtering
and can be applied to less complex searches as well. But before investing too
much time in complicated up-front search operations, consider some of the
other tools you might use. Certain browse tools, for example, show users the
size and “borders” of a database, thereby helping them constrain their searches
more naturally. See Chapter 6 for more information.
Here are some design issues in complex searches:

e Progressive disclosure, described in “Use Progressive Disclosure to Avoid
Overwhelming Searchers.”

e Security by role, described in “Who Should See What, or How to Deal
with Security.”

e Access to all of the fields in the database, described in “You May Need to
Provide a Complete View of the Database.”

Use Progressive Disclosure to Avoid Overwhelming Searchers
Progressive disclosure is useful in two situations:

e When users are inexperienced or don’t use an operation often enough to
remember how to do it.

e When users rarely use all of the complex controls, but when they need
them, they really need them.

Figures 5-19 to 5-21 show a progression through a travel site’s search
panel. As the user answers each question, a new question appears.

In a browser-like application, the approach shown in Figures 5-19 to 5-21
might be appropriate. For experienced users and desktop-like applications,
however, a more streamlined approach would be better—for example, you
could put all of the fields on the same page and, behind the scenes, modify the
dropdowns to match the route the user is taking through the decision tree.

Another approach is to add a “More” button or an “Advanced Search” link to
the search panel. Search fields that users access only occasionally will then be
hidden until they choose the More option. Search fields that only database or
system administrators use can be made accessible through a “Search by Any Field”
option (see “You May Need to Provide a Complete View of the Database” below).

By talking to users and watching what they do, you should be able to
rank their search needs by usage and then design the interface to disclose
the options in the right order. This makes the most typical searches readily

157
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Enjoy quality service around the world.

Travelers can enjoy quality senice around the world from these American Express Travel Service Locations. You can
search for the location nearest you or your destination, and we'll even give you a map and directions. Start by choosing
your region below

Note: Not all services available at all locations. Please call ahead. Maps and driving directions are available
for U.S. locations only.

Search for a Location

1. [Choose ARegion o

Select a region from the list above to proceed

FIGURE 5-19 available and the advanced searches less visible and, therefore, less likely to
confuse people.

First step in a progressive
disclosure.’

Who Should See What, or How to Deal with Security

Once you have data that only certain people can see, the question of whether
to hide or gray out search fields arises. As with nearly everything in the human
factors area, the answer is “It depends.”

Some organizations decide that if a user can never see a particular field, it
should be invisible rather than grayed out. If a field is grayed, people assume
they can make it active somehow and become frustrated when they can’t.

Other organizations may decide to show the field or option, either grayed
out or in normal colors with a “locked” icon, but then display a message or
tooltip that tells users what level of security they need to have before they can
access it or why an option is unavailable. To decide on the right approach, Joshua
Seiden, president of 36 Partners, Inc., says that he asks (2002, personal email):

Am I trying to teach the user that there is more functionality available somehow?

7All three screenshots (Figures 5-19 to 5-20) from “Travel Service Location Finder,” © 2003 by
American Express Company, http://travel.americanexpress.com/travel/personal/resources/tso/
(accessed 2 September 2003).
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2. |Choose A Country v|9Go

Select a country from the list above to proceed

" Location Finder
Enjoy quality service around the world.
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FIGURE 5-20

Second step in a progressive
disclosure.

FIGURE 5-21

Third step in a progressive
disclosure.
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this

If the answer is yes, then dim/disable could be a good strategy. If the answer is no,
then you should hide [the items].

The reason that dim/disable came into being as an idiom was to promote the feeling of
stability in the interface. If you just hide things that are temporarily unavailable to a
user, the UI feels unstable. Note that the key circumstance is temporary unavailability.

So you need to decide how temporary your “account levels” are. Are you trying to
move people up to more functional levels, or will people always be at the same
level? If the latter is the case, there is nothing temporary about the unavailability,
and you should probably hide the items.

Greg Jagiello, a user experience specialist at Results Direct, confirms that
approach teaches users about the system (2002, personal email):

We deploy management software to associations, and the users often are learning
how to use the system on the fly. . . . By showing all of the possibilities in the

UI and offering a “Need additional permissions?” link, I've found that the users
understand the whole system sooner when they can see all possible actions, even if
they may not be able to utilize them.

It has reduced support calls about “Why can’t I do this?” by keeping those
questions in the client’s domain.

The only exception is items I call “Advanced Options,” which are only available to
one person who is a superuser. This often includes the master permissions
management function itself, and anything that is specific only to managing the

system itself, rather than the information contained within.

Margaret Shore’s organization, the TriZetto Group, Inc., uses three levels

of visibility, depending on the situation (2002, personal email):

We traditionally take the approach “Don’t show them what they will never be able
to do.” However, if the function is “expected” to be there, and the lack of it will
cause confusion/frustration/error conditions, we leave it there and disable it.

For example, when Search results are incomplete because of security level,

we notify the users that they are not getting a full list. If File ... Save is not
allowed, we disable it (as removing it caused folks to report defects). If an entire
page of information is not available to a user, they never see the page.

You May Need to Provide a Complete View of the Databhase

Superusers, system administrators, database administrators, developers,
testers, and others sometimes have to be able to access every field in the data-
base. If such access is occasional and unpredictable, then it rarely makes sense
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to include a special search interface in the application—these users can get into
the databases using the database program’s own tools.

However, if a significant group of users needs to be able to search (or
filter) on any field more or less regularly, then the application design has to
support this functionality.

For superusers, the simplest approach is to provide a command line into
which they can type an SQL (or other) query.

For less technical users, the simplest approach is to list all the field names on
a separate window and let them select the ones they need (see Figure 5-22). If the
field names are understandable as they are or have natural-language aliases, this
may be enough. Just make sure that the program checks for and/or fixes entry
errors—for example, the code should check and, if necessary, reformat date
entries, reject decimal points in integer fields, and so on.

Another approach is to let users add field names to a search table,
as shown in Figure 5-23. When users click the “Add Line” link, the system adds
a new line (Figure 5-24), automatically including the next field on the list of
available fields. (Note: The link should probably be a button—a link implies
“new window” rather than “new action.”) This approach takes up less room
than showing the entire list, but it has the disadvantage of hiding most of the
fields on which a user could search.

The system also lets searchers select different fields from the dropdown
list, as shown in Figure 5-25.

Results of a Search
The result of a search can be:

e Individual records.

Results of a Search

FIGURE 5-22
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Search by any field.
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FIGURE 5-23
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SAll Figs 5-23-5-25 from “Computing Reviews Search,” © 2003 by Association for Computing
Machinery, http://www.reviews.com/navigation.cfm (accessed 2 September 2003).
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e Lists of records organized as a table or report.
e  Lists of records organized as a graphic, such as a scatterplot or a tree.
Here are broad descriptions of the differences.

Individual records: If a billing operator is looking for a particular
customer (“Stanwick, V”) in a billing system, she types in a last name or
a customer ID. If the key is correct, she will usually get back one record.
(There are situations where the key correctly returns multiple records, of
course, but in general you get back one.)

Tables: If the search key is incomplete (because it contains a wildcard) or
the query matches many records, the application retrieves a group of
records and displays them as a list. If the list is presented online, people
generally call the result a table.

Reports: If the list of retrieved records is designed to be printed out,
people generally call the result a report. Reports have other
characteristics as well—they often contain analyses, for example.
For more on tables and reports, see Chapter 7.

Results of a Search

FIGURE 5-25
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The list of available fields.
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Graphic lists: The application retrieves multiple records and displays the
results in a graph, diagram, map, or other image. The query may be
designed to retrieve changes to the same piece of information over
time—for example, a moving average for a stock price. More information
on graphs, diagrams, and maps appears later in this book.

Provide Feedback

In addition to the list of found records, always show the search criteria and the
number of hits as well.

Showing the set of criteria both helps users revise their search terms if
necessary and reminds them what they were looking for. Short-term memory
lasts for about 10 seconds, and if a user is distracted during those 10 seconds,
that search is gone (Johnson 2003, p. 189).

Showing the number of hits lets you know whether you got what you were
looking for (Johnson 2003, pp. 191-192). Did you find only a few hits? One
hit (or a few hits) is great when you're looking for a customer name, for
example. Did you get many hits? When you're researching a project or doing
data mining, getting many hits is usually good. Or did you get far too many hits?
A very high number may lead you to revise your search criteria (see also the next
subsection, “What to Do When You Retrieve Too Many Records,” next).

What to Do When You Retrieve Too Many Records

Database systems often let users load an entire database and then filter or
search for a subset of the data. However, some databases contain so many items
that it is impractical, time consuming, and sometimes impossible to load and
display the entire database at once.

Some databases are necessarily very large (lists of ZIP codes, phone
numbers, international cities, alarms and trouble tickets, bug reports, and so
on) and there is no good way to make them smaller and more manageable.
Although data mining (methods for capturing and saving important data from
one or more large databases in a separate, smaller database) can help in
particular domains, you still need the underlying databases to mine from.

However, users expect to see and be able to scroll through the whole
database when first accessing a list. They may not realize that there will be a
significant time hit and may not care whether or not the request makes sense
from a systems point of view. On the other hand, no one will stand for systems
crashing, because retrieval takes too many resources and people will rarely wait
minutes or hours for a list to load.



There are solutions to the “too many results” problem, and the following
sections describe them. Deciding which solution or solutions to use, however,
depends on the users’ work flows, the managers’ willingness to set up complex
filters and queries, and the hardware, software, and network underlying
the entire system. Make sure that you address the “too many results” issue
early, and collect requirements and constraints from all of the people and
organizations involved.

Try These Solutions for Text Lists
Here are some solutions for lists and tables:

Put up a filter or search panel first. The user has to fill in criteria to
narrow the retrieval before the list will appear. This is a good option if
the filter or search is embedded in the list window. It isn’t a good option
if you display an entire search screen first, before showing users the
window they asked for. Making them fill in a search or filter window first
may be confusing, especially when short-term memory fails—“What did
I want to see? All U.S. municipal bonds? Where’d they go?”

Supply canned queries or filters and display them in a menu or a
navigation frame on the list window. The user selects the appropriate
query and gets the results. Warning: Don’t set up default queries or
filters without letting users choose. As a developer or designer, you will
probably not know exactly what the users need. Administrators and
users will know, but they may not know how to describe what they need
except to say, “I'll know it when I see it.” (This kind of statement is
always a good sign that you, as designer, should give users the tools to
do it themselves.)

Group particular types of records into manageable “intelligent” chunks and
let users select the entire chunk. For example, a data-transfer status
window could group all status and error messages according to the part
of the process—for example, “connection to remote server,’
“transmission,” “saving on the local server,” and “data validation”—and
then let users select each group from a menu or navigation panel. (The
alternative is to show the messages as they come up without trying to
organize or condense them—if a transfer has problems, this causes

immediate visual overload.)

Based on business, patterning, or artificial intelligence rules, summarize
each data category and show only the totals. For example, in a

Results of a Search
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Watch Out for Slow Performance When Internationalizing

Say that your application data is stored in a variety of natural languages
(Russian, Arabic, French, and so on) using multiple character sets
(“CHARSET=windows-1251," “windows-1256," “windows-1252").

To compare search strings, your application has to convert all of

the data into the same character set. Depending on how large the
database is, this “convert, then search” operation can take a very

long time.

Rather than depending on these types of dynamic conversions,
consider changing the data to Unicode before you store it. Then only the
search string needs to be converted at search time, and search algorithms
can be written with Unicode character IDs rather than more complicated
character-set/character-number combinations (Vine 2002, p. 4).

data-transfer system, a mismatch in the input and the output totals
tells an experienced engineer immediately that he has to stop the job
and start over.

Pick a limit, x, to the number of records to be retrieved at any one time.
When the retrieval reaches x, you can do one or more of these three
things:

e  Show the first x records, and then let users retrieve the next set of
x records by clicking a Next option.

e Put up a message saying that the program has retrieved x of y
records (where y is the total possible number of matches) and that’s
as many records as it’s going to retrieve. The system then suggests
that the user revise the search.

e Put up a message saying that the program has retrieved x of y records

and “Are you sure you want to continue to retrieve records?” If the
user says “Yes,” then the system displays the next x records and
repeats the prompt.

Use rules to subsume lower-level elements into higher-level elements.

For example, if there is an alarm on a data port, show the alarm not on
the port itself but on the telecommunications switch that contains it.
In an overload situation (for example, a hurricane has knocked out
hundreds of switches or trading is too volatile on a particular stock),
use rules to stop displaying most types of alarms or to suspend trading
of the stock until the problem has been resolved.




Results of a Search 167

Try These Graphical Solutions

There are two types of graphical solutions to the “too many results” problem.
One is to provide an overview of the entire database using a graphic—a
network diagram, for example, that shows all of the equipment belonging to a
particular customer. Overviews are very powerful, and they are described in
detail in the latter half of this book.

However, even graphical displays can become overwhelmed with detail.
If that’s the case, try these suggestions for reducing clutter:

Use rules to manage overlapping or closely located graphical objects.

For example, on a map window, “If these pieces of equipment are in the
same location, show me one ‘multiple equipment’ icon; don’t show me a
mess of icons.” Or “Spread the network out so that I can see each piece of
equipment individually.”

Use a fish-eye lens that magnifies whatever is under the pointer. As the user
moves the pointer or, in some cases, clicks an item, the area under the
pointer gets larger (or the tree expands) and the rest of the items get
smaller. See Figure 5-26 for an example of a fish-eye view.

Provide a thumbnail version of the entire diagram or map. The thumbnail
(Figure 5-27) keeps users oriented while they drill in on the details in the
main part of the window.

Site Map FIGURE 5-26
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From “Site Map,” © 2002 by Inxight Software, Inc., http://inxight.com/map/ (accessed 20
January 2004).
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Thumbnail acts as an overview.

Crunch the data over time. Wall Street systems have methods for
condensing hourly data into daily data at the end of the day, daily data
into weekly data at the end of the week, weekly data into monthly data at
the end of the month, and so on. The condensed data are displayed in
timelines and charts (Figure 5-28).

Be Careful with Error Messages

For informational or e-commerce web sites, always replace the standard
“HTTP 404—TFile not found” browser error message with one of your own.
NPR provides a particularly elegant error recovery page (Figure 5-29).

Rather than just saying “Sorry, no such page,” the web site provides a search
page that has been customized to its listeners.

For data-intensive web applications, provide the correct type of message.

When a record doesn’t exist, the system should say so with an
informational message (Figure 5-30).

If the search characters are incorrect (& instead of AND, for example)
or cannot be parsed and corrected automatically (ND instead of AND,

perhaps), the warning message should politely provide the correct syntax
(Figure 5-31).
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A helpful error message: “Your
search found nothing, so here’s
a form that might help you.”™
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From “Charts & Analysis,” © 2003 by Bloomberg L.P,, http://quote.bloomberg.com/apps/cbuilder

(accessed 4 September 2003).

"From the NPR website, © 2003 by NPR, http://www.npr.org/programs/totn/features/2002/may/

blacklist/index.html (accessed 3 September 2003).
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FIGURE 5-30

Information message.'?

FIGURE 5-31

Warning message.

Microsoft Internet Explorer El
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Microsoft Internet Explorer

\J E Some characters were not understood.
L Please use * for the wildcard. * will find words
matching the first part of the search term.,

Should You Offer Wildcards?

Designers and developers sometimes spend hours arguing whether they
should allow wildcards and Boolean operators in search fields, and if they
decide they should, which characters to accept.

Here's why this even comes up for discussion.

o Different operating systems, databases, and development platforms
use different characters. For example, depending on the platform, “%"
and “*” both mean “any match after this point,” and “AND,” “+,” and
“&" can all mean “and.”

e  Some platforms, Java in particular, require no wildcard for partial
matches. In other words, a search for “word” will retrieve “word,”
“words,” and “wordless” without any problem.

To decide what to do, you have to look at three things:
*  Your users’ expertise and their expectations.

e Whether your program can transform the various “wrong” characters
into the ones your system recognizes.

e Whether matches must always be exact.

2With thanks to Pat Manley, author/distributor of many error-message haikus.
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Should You Offer Wildcards? —cont'd

Expertise and expectations: If you have a technical audience that is
familiar with SQL and other querying languages and these people are your
only audience, then use the wildcards from the dominant query language.
(This is especially appropriate if you've offered a command line for ad hoc
database queries.)

Transformations: If your audience is mixed, then let users enter any
unambiguous wildcard (*, %, ?) or operator (&, +, AND) and transform that
character into the one that your program actually recognizes.

Exact or not: You can default the search to an automatic end-of-term
wildcard, but let people turn off the wildcarding, like the standard browser
Find panel does (see “Match whole word only” in Figure 5-32).

If matches should normally be exact—if, for example, the system would
return hundreds or thousands of records if wildcarded—then do the reverse.
Have the search assume that there is no wildcard unless the user explicitly
types in a wildcard character.

If you wish your designs to be especially usable, offer a clue as to
whether the field accepts wildcards or not. Two methods come to mind:

o A “wildcard” icon at the end of the field or label (an asterisk if you
haven’t already used asterisks to indicate “required,” for example)

(see Figure 5-33).

e A tooltip that shows the format and the appropriate wildcard character.

Find what: | S0 [ Find Next ]

FIGURE 5-32
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Find box, with automatic
wildcarding turned off.

FIGURE 5-33

Help with wildcards.

_Last Name:

| K

[ wildcards: * at the end of the name, ? For any character in the name. |




This page intentionally left blank



431dVHI

Data Retrieval: Filtering
and Browsing

Filtering and browsing are forms of data retrieval.

Filtering is searching in reverse. Whereas a search process looks through a
database and displays only those records matching the query, a filter
rejects all records that don’t meet certain criteria and displays the rest.
Searches are usually initiated by users; filters are usually initiated
automatically (after being set up by system or database administrators).

Browsing simply displays what’s in the database. Users move through the
records at their own pace and according to their own interests. Browsing
is described in “Use Browsing When the Query Is Fuzzy”

Use Filtering to Control Overloads

Filters help control data overload. When there are so many records that users
would be overwhelmed if they had to look through them unaided, a well-
defined filter constrains the view to the records users really need.

For example, in a trouble-ticket system, records could be filtered by user
ID (and sorted in reverse order by date) so each customer service representa-
tive sees only his or her own most recent tickets. Managers might have filters
that show unassigned tickets as well as the tickets assigned to the representa-
tives reporting to them. In Figure 6-1, system administrators filter out email
messages that are likely to be spam or viruses, reducing employees’ email lists
significantly.
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FIGURE 6-1
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Filtering uses many of the same controls and operations as searching and
restricts the view of the underlying database like searching does, but it’s not
searching per se. Rather, a filter is more passive.

e To start work in systems without filters, users will generally do a search
(“find the Stanwick records”) as their first action. What they see depends
on what they do.

e To start work in systems with filters, on the other hand, users will ask
for the main window and get it immediately, already filtered (except on
the first use of the system, in which case the filter window may appear
first). What they see depends on what their managers or system
administrators did.

Filters Can Be Dangerous

Filters help control the “too many records” problem (see “What to Do When
You Retrieve Too Many Records” in Chapter 5 p. 164) and make the work

'From “SpamFilter ISP” © 2003 by LogSat Software LLC, http://www.logsat.com/spamfilter/
(accessed 3 September 2003).
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environment more efficient. As useful as filtering is, it nevertheless has its
dangers. For example, if a filter chokes down a list of trouble tickets too far, the
operator in charge of the power plant may think nothing is wrong even while
the plant is burning down around him.

To counteract this problem, expert designers recommend automatically
reversing too-restrictive results. For example, if the system has automatically
choked down trouble tickets because too many are due to the same problem
(a switching center was flooded, for example, and all of the phone calls going
through that center have failed), then the filter should automatically be
returned to normal when the phone traffic has been switched to other centers.
Or if an operator has filtered her list to show only messages from one town in
her assigned area, the filter should go back to the default when she logs out for
lunch or for the day.

Where to Put the Filter

In typical desktop applications, search and filter options are hidden away
on Edit or Tool menus and appear as dialog boxes. In typical web pages, a
search field and button appear at the top of the window or the navigation
frame.

A web application offers the possibility of blending the two approaches
into something potentially more useful and usable: the search or filter (or, in
some cases, browse) frame. Instead of being hidden, the options are always
there at the top of the window, and, unlike the simple search found on web
pages, the frame can contain many fields. The filter can be hidden when
necessary, by dragging the bottom of the frame up, by pressing a button, or,
as shown in Figure 6-2, by toggling it off—the entry areas from “Date” to
“Location” disappear when the twister is clicked, per Figure 6-3.

One can argue that putting many fields into a frame is a bad idea—it’s too
complicated, perhaps, or youre giving up too much space to a functionality
unrelated to the function of the window itself. If a detailed search or filter is
unnecessary, then it probably is.

However, think about a workshop (a real one, like a carpentry shop). In
the workshop, the tools you use all day sit on the worktable surface, out in the
open. The tools you use often sit in drawers. The tools you use weekly are
in bins under the worktable and the tools you use once a month are in the
cabinets a few steps away.

So the question is: Are people going to use the search or filter all the time?
Search is one of the most popular operations on the web (as mentioned in the
last chapter). Searching and filtering may be just as popular in data-oriented web
applications. If they are, then the embedded search or filter may be appropriate.
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FIGURE 6-2

Filter in a frame with twister
(triangle button in front of “Set
View”).
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However, you also need to consider whether some searches and filters
require special authorization—for example, there are systems in which only a
manager can set up job-ticket filters for employees. If security is an issue, then
it might be better to use a separate web window because the option is easier
to hide when necessary. Or you can offer both: a secure filter window for

FIGURE 6-3

Filter frame is closed.
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managers and an embedded filter for anyone who wants to change the visible
set of records temporarily.

Check your users’ work flows to decide what to do.

Where to Put the Buttons

Make sure that you put the OK, Search, or Filter and Cancel buttons at the
bottom or on the right side of the frame, not next to a search or filter field.

Be sure to separate the buttons from the fields—if you don’t, the buttons

tend to get lost.

How to Save the Filter

Once a filter becomes complex, don’t make users reproduce it every time they

open the page. Either have the system save the criteria implicitly (the settings
remain between sessions) or let the users save the criteria explicitly by name.
You can also do both.

Saving criteria automatically gets users up and running quickly. You can
do this in at least two ways: by not clearing the entries in each field
between sessions or by saving “histories” in each field, as described in
Chapter 5.

Saving criteria by name lets users switch between different searches or
filters easily—for example, from “All Overdue Bills” to “Appointment
Reminders.” It also lets users share filters and searches, if the system
allows it.

Use Browsing When the Query Is Fuzzy

Browsing is just as much a search operation as filling in a field and pressing the
Search button. The difference is that the searchers, rather than a search engine,

move through the database at their own pace.

Although browsing may seem relatively inefficient, User Interface

Engineering found that it tends to lead readers to more pages and to find more
content than search does (User Interface Engineering 2001):

In a recent study of 30 users, we found that if the users used Search to locate their
target content on the site, only 20 percent of them continued looking at other
content after they found the target content.

But if the users used the category links to find their target, 62 percent continued
browsing the site. Users who started with the category links ended up looking at

almost 10 times as many nontarget content pages as those who started with Search.

177



178

CHAPTER 6 Data Retrieval: Filtering and Browsing

Search, even when designed well, only lets users see what they are looking for.
You ask for shoes, you get shoes.

Depending on the type of product, users will browse instead of search
e-commerce sites. Users tend to use search engines when looking for a book or
CD (or if browsing doesn’t work) but to use links when looking for clothes
(User Interface Engineering, 2001). They also appreciate reviews and recom-
mendations when they’re browsing, as described in “Offer Better Information
by Providing Ratings” below.

But what if your site has hundreds or thousands of pages, yet you still want
to offer your users the benefits of browsing? Some researchers and practitioners
have gone beyond linear navigation and developed intriguing graphical
methods that provide clues to proximity, size of the information space, and
memorability. These graphical systems:

e Provide better context by indicating the extent of the universe in which the
user is searching. They do this in the same way that a book’s heft and the
length of its index tell readers how much information it contains.

e Take advantage of our visual and kinesthetic abilities. We use many
channels for recall and recognition, and visual and kinesthetic memory
are two of the most powerful ones.

e  Take advantage of our ability to grasp complex systems more quickly
than simple ones.

Following are descriptions of some of the options.

Make the Most of People’'s Spatial Abilities

Researchers at Microsoft’s Adaptive Systems and Interaction group have defined
a new Favorites system that takes advantage of human spatial cognition. The
system, called Data Mountain (Figure 6-4), lets web users arrange thumbnails
of their favorite pages spatially on a plane that follows the rules of perspective
(the plane is narrower in the back, and pages at the back are smaller than the
ones at the front). The Data Mountain lets users put their often-accessed pages
up front and their less popular pages toward the back.

The group tested two versions of the Data Mountain and found that
(a) people were taking advantage of spatial memory, (b) retrieval times were
faster, and (c) there were fewer incorrect retrievals (G. Robertson et al. 1998).

However, part of what makes the Data Mountain effective is that the
thumbnails are visually distinctive. If they aren’t, a Data Mountain would
probably be unnecessary overhead. For example, since a hundred insurance
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forms look pretty much alike, there would be little point in trying to save or
retrieve them visually. However, an intranet with many product brochures
could use a Data Mountain to let marketing employees quickly retrieve the
brochures they’re working on or that they distribute often.

Maintain an Overview with Fish-Eye Lenses

On the Internet, fish-eye lenses are sometimes used to move searchers through
entire sites, starting with the home page in the center (for example, Figure 6-5).
As searchers click on various topics (Figure 6-6 to Figure 6-7), the fish-eye lens
moves over the new topic, magnifying the topics under the pointer. As the
searcher focuses in on the desired topic, she eventually gets to the page she
wants (shown in Figure 6-8) and can then open it.

The fish-eye systems can also have text-search shortcuts, as shown in
Figure 6-9. All of the pages with “he” in their titles are marked with red dots.
The searcher can then click on the dots or add more letters to the search,
restricting it further.

Fish-eye lenses have the advantage of providing a sense of the whole and
letting searchers move at their own pace through the site. They would seem to

FIGURE 6-4

Data Mountain with thumbnails
as arranged by a test subject.
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FIGURE 6-5
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“Figures 6-5-6-9 from “Star Tree Online Demos, CIGNA HealthCare,” © 2003 by Inxight Software,
Inc., http://www.inxight.com/products/st_viewer/online_demos_st.html (accessed 24 June 2002).
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FIGURE 6-7
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FIGURE 6-9
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be very appealing to people with strong spatial and/or kinesthetic intelligences
(per the multiple intelligences made popular by Howard Gardner, 1993) and in
cultures that prefer less linear representations.

However, they don’t show up on many U.S. web sites or applications.
Perhaps the problem is that, because the picture is refreshed and reconstructed
each time the searcher accesses it, the spatial memory is thrown away each
time—you can’t learn implicitly where to find the page. Or perhaps the
fish-eye lens is just too unfamiliar and will become more popular as more sites
add them to their suite of navigation tools.

Provide Database Overviews

Query previews give searchers an overview of the universe in which they are
surfing. As the researchers at the University of Maryland’s Human—Computer
Interaction Lab (HCIL) say in their introduction to query previews (HCIL
undated):

The traditional approach to querying is to use a form fill-in interface, but such an
approach leads to user frustration when the query returns either zero hits or a
very large number of hits. Often, users cannot even estimate the total number of
hits their query would have returned as the system only returns the first 25-50
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hits. It is difficult to estimate how much data is available on a given topic and
how to increase or reduce result set sizes.

When you open a query preview for the first time, you are presented with
the entire database (Figure 6-10). By selecting a part of the picture, you update
other parts of the picture, narrowing or expanding the piece of the universe on
which you want to concentrate.

For example, in Figure 6-11, when you select Russia on the right, the data
on the left are restricted to the Russian census. When you then select “60-64”
and click “Populations” at the top of the window, you zero in on the exact piece
of data you want (Figure 6-12).

When “snapped together” with other HCIL and Windows tools, the query
preview is a very powerful way to give searchers both context and individual
pieces of information. In Figure 6-13, for example, the searcher has selected
a slice and an axis in the leftmost picture, then a particular area in the two
center pictures, and finally a close-up of the selected area in the rightmost
picture. Figure 6-14 shows the cross section snapped together with a
navigational tree.

For an overview of HCILs query previews, see “Browsing Large Online
Data Tables Using Generalized Query Previews” by Egemen Tanin and Ben
Shneiderman (2002).

HCIL has other useful search visualization tools—for example, starfields,
fish-eye menus (rather than lenses), AutoBAHN (a graphical bookmark/history
companion to a traditional web browser that builds a navigation history as
you browse the web), and photo browsers. See the Visualization page
(http://www.cs.umd.edu/hcil/research/visualization.shtml) for more ideas.

Clustering and Concept Mapping Are Good for Visual Thinkers

The Kartoo search interface (http://www.kartoo.com) looks superficially like a
fish-eye lens system, but it is really more like concept mapping or clustering
(for more on clustering, see Writing the Natural Way: Using Right-Brain
Techniques to Release Your Expressive Powers, by Gabriele Rico, 2000).

All pages matching the search criteria appear, but pages with more hits are
larger. Searchers can remove unrelated topics from the list using the plus and
minus signs, shown on the left in Figure 6-15, or get more information about
the page, as shown in Figure 6-16, before opening it.

Use Expanded Thumbnails to Make Information Pop Out

The Kartoo search engine provides one type of expanded thumbnails, and
there are others. For example, Popout Prism, developed at Xerox PARC, makes
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FIGURE 6-10
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critical information “pop out” from web pages, acting as a page-level browse
tool. Figure 6-17 shows the Popout Prism browser. Figure 6-18 shows what
happens if you type in a search term, in this case, “overview.” All instances of
“overview” are highlighted on the visible area of the page and in the thumbnail
of the page on the left.

For a comparison of thumbnail techniques for effectiveness and usability,
see “Using Thumbnails to Search the Web” by Allison Woodruff et al. (2001).

Offer Better Information by Providing Ratings

The browsing process lends itself to ratings, reviews, and recommendations.
When users are trying to make up their minds about a book, a CD, or even an

*From “Dynamic queries and query previews for networked information systems: The case of
NASA EOSDIS;” © 2003 by University of Maryland, http://www.cs.umd.edu/projects/hcil/eosdis/
(accessed 24 June 2002).
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FIGURE 6-12

The text version of the dataset.

3 http://bedrock.cs.umd.edu:8080/egemen/NewQPPopulation/Code/population.dat - Micr

View Favorites Tools Help

htip://bedrodk.cs .umd .edu:8080 /egemen MNewQPPopulation Code fpopulation .dat
R R T T T L T R
Russia Female 45-49% 5836000

Russia Male 50-54 3555000
Russia Female 50-54 4123000
Russia Male 55-59%9 2749000

Russia Female 55-59 3622000
Russia Male 60-64 3439000
Russia Female 60-64 4882000
Russia Male 65-69 2350000
Russia Female 65-63 3904000

Russia Male T70-74 1595000

Russia Female 70-74 4077000

Russia Male 75-79 718000

Russia Female 75-7% 2253000

us Mzale 00-04 8668000

us Female 00-04 9250000 "

€] Done ® Internet
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A snapped-together query +
result system (all graphics).*

File Options Help

3D Browser BB & Hierarchy Browser

File Options Help
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y
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~Lumbar Yertebrae

—Sacuum

FIGURE 6-14

A snapped-together query with

a tree navigation tool.

http://www.cs.umd/hcil/pubs/screenshots (accessed 24 June 2002).
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*Screenshots courtesy of the HCIL at the University of Maryland in College Park,
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idea, information and opinions from other people can be helpful. For example,
anyone who has looked for a book on Amazon.com has seen the site’s many
recommendation methods (Figures 6-19 and 6-20): “Customers who bought

» «

this book also bought,” “Customer Reviews,” “Rate This Item,” and so on.
Amazon covers nearly the entire taxonomy of recommendation systems
available (Schafer et al. 1999).

Besides their usefulness in e-commerce, recommendation systems might
be useful for web applications as well. For example, in corporate data-mining
situations,” tables and reports from the mined databases might be rated by
experts in the company. Repair techniques saved in a knowledge-management
database might be rated by the technicians who try the solutions (Brown and
Duguid 2002, pp. 112-113).

*For more on the problems of data mining, see Usama Fayyad et al. (1996) and Brachman et al.
(1996).

FIGURE 6-15

Clustering as a search
strategy.
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22 kartoo - Microsoft Internet Explorer
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+
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Click here to open this site

FIGURE 6-16

Text thumbnail (top left) for one
of the bubbles (lower right).

Offer “More Like This” Links

A second type of recommendation is a “More Like This” link that helps
searchers find similar articles and sites without having to modify the query
(Figure 6-21). Behind the scenes, the program is changing the query based on
the index terms associated with the selected result. But to the searcher, the
process has more the flavor of “Ah, keep scratching right there; okay, a little to
the left”

Consider Using Collective Intelligence

Another type of rating or recommendation system is an online forecasting
exchange. Analysts have found that the collective forecasts are at least as
accurate and reliable as those made by experts (Pennock et al. 2002). When
people set up accounts on a forecasting exchange, they are given a starting
amount of the site’s currency (no real cash is used). They can then make their
own predictions and buy shares in other ideas or outcomes they think are
correct. If they turn out to be right, they make more money and can invest in
other ideas or futures.
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¥ Popout Prism (trial version) - Popout Prism

File Bookmarks Help
4 Back | o | © stop | ) Refresh | £ Home | & Print
Url hﬂn'J‘MVWQ.parl:_|:amlcsl.l‘prajects.l'pnpnutpr\isn'd .
Keyword - |
‘l ~
1
1
1
R rapepoapley POPOUT PRISM
1 Overview o
! Peaple
Publications
Download
' What is Popout Prism? Video Demo mpg 27 n
- Popout Prism is an intuitive, elegant tool to reduce the amount of time = CONTACTS
users spend looking for information in Web pages. By creating visual | . .
: "popouts” that emphasize critical elements in Web pages, Popout Prism| g .o - evelopmen
draws users’ attention to the right information. 650-812-4758
{Download Popout Prism|
Allison Woodruff
Research
How does it work? T Sy
Using perceptual design principles based on PARC research into visual Enhanced Thumbnails
attention, Popout Prism makes critical information "pop out” from the Project
background Web page
-
< | 2
Done |Done
Examples include FIGURE 6-17
e Hollywood Stock Exchange (www.hsx.com), shown in Figure 6-22. Page browsing with
thumbnails.®

e  Foresight Exchange for predictions about nearly anything
(www.ideafutures.com), shown in Figure 6-23.

e WhisperNumber for earnings information and market sentiment data
(www.whispernumber.com).

°Figures 6-17 and 6-18 from “Popout Prism,” © 2002 Palo Alto Research Center,
http://www2.parc.com/ csl/projects/ popoutprism/ (accessed 3 September 2003).
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v
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Done [
FIGURE 6-18 e Formula One Pick Six Competition (www.motorsport.com/compete/p6)

“Overview" is highlighted.

for predictions on car races.

Forecasting systems don’t provide recommendations per se, but rather
point people to interesting and potentially valuable ideas. Consider adding
one to your corporate intranet—collect predictions from all interested
employees and pay off the good bets with extra vacation days or other
incentives.
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FIGURE 6-19

Customers who bought this book also bought: .
Recommending another book.

e Blue Cats and Chartreuse Kittens: How Synesthetes Color Their Worlds by
Patricia Lynne Duffy

e Emergence: The Connected Lives of Ants, Brains, Cities, and Software by
Steven Johnson

e Phantoms in the Brain : Probing the Mysteries of the Human Mind by V. S.
Ramachandran, Sandra Blakeslee

e The Dream Drugstore by 1. Allan Hobson

Synaesthesia : Classic and Contemporary Readings by John E. Harrison

(Editor), et al

¢ Explore similar items

FIGURE 6-20

What do other readers say?

All Customer Reviews Avg. Customer Rating: Fririri’s

Write an online review and share your thoughts with other customers!

5 of 9 people found the following review helpful:

7t Great tale, Good theory, Stilted prose, September 22, 2001

Reviewer: Gregory M Nixon (see more about me) from Prescott, Arizona USA

One thing is clear upon reading this book: Richard Cytowic, M.D., is no Oliver Sacks. Though, as
will be seen, there is much in here to recommend itself, his stilted reproduction of conversations
which or may not have taken place and his 'Creative Fiction 100' characterizations (i.e., Dr.
Wood's continual inhalation of smoke or food) strike the experienced reader as painfully
contrived, as though Cytowic were doing his level best to imitate Sacks and reach that always-
elusive 'wider audience',

On the other hand, as Cytowic describes his quest to make sense of his friend's synesthesia
(the man for whom gustatory sensations were experienced as the contours, edges, textures,
and surface temperatures of external objects), the reader is also drawn into the mystery. One
sense experienced as another simply does not compute in our Newtonian each-thing-in-its-place
universe. Along with Cytowic, the reader is made to wonder, '"How can this be?' Cytowic picks
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“From “Hollywood Stock Exchange,” © 2003 by Hollywood Stock Exchange, http://www.hsx.com/
(accessed 2 September 2003).
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FIGURE 6-23

Forecasting science,
technology, and politics.?

How to Index and Find Graphical Objects

How would you describe the picture in Figure 6-24 so that someone
else would be able to retrieve the same picture from a picture
database?

Indexing text is hard enough, but indexing pictures is worse, as Paula
Berinstein points out in her article “Do You See What | See?” (1999, p. 85).
When you index text, she says, the text is self-explanatory—you can usually
just copy the words to be indexed into the index file. Worst case, you can do
an automatic concordance. The concordance won’t be reader friendly but it
will at least be complete.

Pictures, however, do not describe themselves. Picture software might
be able to tell you about an image’s creator, creation date, texture, color,
and type, such as GIF, JPEG, or BMP, but it won’t tell you much about the
content. Note: Fingerprint identification software and face recognition

Continued

8From “Foresight Exchange,” © 2003 by Foresight Exchange Partnership, http://www.ideafutures.
com/ (accessed 2 September 2003).
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How to Index and Find Graphical Objects—cont'd

software are exceptions, but they work well because fingerprints and faces
come in limited numbers of shapes and patterns.

Also, pictures can mean different things to different people.

For example, most people would read Figure 6-25 as a picture of extremely
large birds. Someone in the Netherlands, however, might recognize it as a
picture from Madurodam, a 1:25 scale miniature town at Scheveningen,
near the Hague.

Indexing for members of the general public is harder than indexing for
specialists, since specialists know the domain’s vocabulary and what a
“regenerative blower” or “Christ Pantocrator icon” is supposed to look like
(depending on their areas of expertise, of course). Nonspecialists, however,
will not know the domain’s terminology, and their queries will seem vague
or idiosyncratic to the experts.

Another difficulty is that pictures contain levels of meaning. A picture is
both of something and about something. For example, Figure 6-25 is of
birds, grass, and a miniature car, but it is about a contrast in scale.

Luckily, methods have been devised for indexing pictures. One method
first classifies a picture according to who, what, when, and where and then
divides each classification into “of” and “about.” Finally, “of” is divided into
general and specific. So, for example, Figure 6-24 could be classified as
shown in Table 6-1.

If you also include a thesaurus in the search application, you won't
have to worry about synonyms (or controlling the user’s vocabulary by
providing lists of “understood” words, which is a common information-
database strategy), since the thesaurus will automatically cross-reference
the query to related words.

But once you've attached terms to pictures, you still have to retrieve
and display them. Retrieval can be done using a search or filter. Once
pictures are retrieved, however, browsing thumbnails seems to be the most
efficient method for actually selecting pictures—an example is shown in
Figure 6-26.

In most thumbnail browsers, users have to open the picture if they
want to see the picture’s details. With a zoomable image browser like
the one shown in Figure 6-27, however, users can simply hover over the
picture to get a larger view. Researchers at the University of Maryland
Human-Computer Interaction Lab found that a system combining
zoomable images with the table of thumbnail pictures was quickest to
use, most satisfying to users, and least error prone (Combs and Bederson
1999, p. 135).
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FIGURE 6-24

Mystery picture.?

Tunnel builders memorial, Severobaikalsk, Siberia; © 2000 by Nicholas Zvegintzov.



TABLE 6-1

Classification of the Siberian
Memorial Photo.

FIGURE 6-25

What size are these birds?

Who of Generally

Tunnel builders

What of Generally

Memorial, railroad tunnels,
abandoned equipment,
garbage heap

When of Generally
2000

Where of Generally

Siberia, Russia

Who of Specifically

Siberian tunnel builders (no
people in the picture)

What of Specifically

Siberian tunnel builders memorial,
Russian abandoned tunneling
equipment, Siberian railroad

When of Specifically
14 July 2000

Where of Specifically

East of Severobaikalsk, Siberia

Who About

Tunneling, memorials, construction
equipment

What About

Contradictory messages, dishonored
memorials, machines with their king

When About

The end of building the Severobaikalsk
railway tunnels (1989)

Where About

Route of the BAM railroad north of
Lake Baikal
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FIGURE 6-26

Standard thumbnail browser
(Jasc Paintshop Pro, a desktop
application).'

10Trial software available at http://www.jasc.com/.
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FIGURE 6-27

Zoomable Image Browser
(PhotoMesa, a Java
Application).”

"Demos available at http://www.windsorinterfaces.com/photomesa-download.shtml (accessed
8 July 2003).
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Data Output: Reports

Data output includes:
e Tables and printouts from ad hoc database queries.

e Management reports, such as sales records for particular regions,
employee lists, attendance records for school districts, and
what-if analyses.

e  Forms such as statements, claim forms, and bills.

If the output is a list of records that match a query, people generally call
the result a table.

If the output is a list that is designed to be printed out, they generally call
the result a report.

If the output is one printed (or printable sheet) per record, they call the
result a form. Examples include statements, shipping labels, and insurance
forms. See Chapter 8 for more information.

Note that this chapter concentrates on the look and feel of reports. If your
users need to create or change report parameters, change the generated
report, and communicate the results to other people, see Chapter 9 for
design ideas.

Also, much of the advice in this chapter is valid whether the reports are
run locally in the office or remotely over the Internet. Complex reports are
often generated using office servers but displayed via the Internet.

199
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FIGURE 7-1

List of alarms for a central
station.

B Ewent History : Table

Log Text

- BE=
Employes D

8/29/2002 2:21-57 PM Alert Email sent to watsoni@centralstabion com SLF1IM
/2972002 2:21:23 PM Alarm Minor. applicationSubsystemFailure SLF11M
82972002 2:21 23 PM Alarm Warming applicstianSubsystemF ailure SLF111
8/29/2002 2 2030 PM Clear Cleared pumpFailure VRS 1049
8/29/2002 2:20-01 PM Clear Cleared. highTemperature VRS1043
8/29/2002 2.18.36 PM Alarm Critical. engineFailure VRS 1049
8/29/2002 2:19-36 PM Alarm Crtical pumgpF ailure VRS104%
8/29/2002 2.18.36 PM Alarm Crtical. enginaFailure VRS 1049
8/29/2002 2:19-16 PM Alarm Indeterminate, pathTraceMismatch SLF1IM
8/29/2002 2.18.31 PM Alarm Minor. highTemparature VRS 1049
8/28/2002 2:18-10 PM Tickst Ticket 1910 created {Alarm ID 1801) AUTO

8/29/2002 2.1729 PM Alarm Major, pumpFailure VRS 1049
8/29/2002 2 17-07 PM Alest Email sent te rachel@centralstation com SLF1IN
8/29/2002 2:16.38 PM Alarm Major. lowFuel AAPI345
8/29/2002 2:16-31 PM Ticket Ticket 1308 created (Alarm 1D 1600) AAPZUS
8/29/2002 2.14.23 PM Clear Cleared. highTemperature VRS1049
8/29/2002 2:13:47 PM Clear Clearsd engineF ailure VRS1049
8/29/2002 2.13.29 PM Alen Page sent to 212-585-1234 SLF1IN

Wamning. lowBattery
Email sent te rachel@centralstation com

SLF1111
SLF111

# 8/29/2002 235 33 PM
Record: 14| < [ Tk b of
——— P

Let Users Print Ad Hoc Queries

Figure 7-1 shows a list (the result of a database search) and Figure 7-2 shows a
printout created from that list. Being able to print out lists is a common user

requirement.

It’s easier to check off items on a piece of paper than on a screen
(although if checking off items is a requirement for the job, maybe it
should be included in the application).

It’s easier to see the entire list on paper. Onscreen, you have to scroll up
and down, sometimes even side to side.

It provides documentation and a sense of closure: “Okay, I've finished all
these records today.”

There are tricks to getting an ad hoc report right, however.

Carefully consider the format, as described in “Ad Hoc Reports: Not Just
Screenshots.”

Watch how people set up queries and reports now. This will give you
clues on how to set up the database as well as the reports—see “Start
Database Designs from Reports.”

Trees give up their lives for a good cause, as described in “Aren’t We
Trying to Get Rid of Paper?”
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Event History BI2%2002
Dete/Time [ EventType | LogText [ Employee ID

8/29/2002 2:29:55 PM Alarm Waming, bwBattery SLFIIN
/292002 2 2157 PMAlert Email sent ta rache l@centralstation.com SLF1iN
B29°2002 2 21.67 PM Alert Email senl lo watseni@centralstation com SLFHIN
82972002 2 2123 PMAlarm Minor. applcationSubsystenFailure SLF1IN
8292002 22123 PMAlarm ‘Waming, appicationSubsystemFailure SLF1111
8/29/2002 2 20-30 PMClear Cleared, pumpFailure VRS1049
8/292002 2 20:01 PMClear Clearad. highTem perature VRS1049
8/29/2002 21936 PMAlarm Cntrcal. engmeFailure VR31049
8292002 21936 PM Alarm Cobical, pumpF ailure VRS 1049
8292002 2 19 36 PMAlarm Cotical engmeFailure VRS 049
8/29/2002 21916 PMAlarm Indeterminate, pathT raceMismatch SLF1IN
8/29/2002 2-18:31 PMAlarm Minar, highTemperature VRS1049
B/292002 218:10 PMTicket Ticket 1910 created (Alarm 1D 1601} AUTD

/292002 21729 PMAlarm Major. pumpFailure VR31049
B292002 217.07 PMAlert Ermanl gent o rachel@cent alstabion com BLF1111
8/29/2002 2 16 38 PMAlarm Major, lowF el AAPZ3A5
8/292002 21631 PMTicket Tickeat 1908 creatad (Alarm ID 1600) AAPZRAL
8/292002 2-14:22 PMClear Cleared  highTem perature VRS1049
8/29.2002 2:13:47 PMClear Cleared . engineFailure VRS1049
8/292002 21320 PMAlert Page sent to 212-555-1234 SLF1IN

Ad Hoc Reports: Not Just Screenshots

To be usable as a printed report, the onscreen query has to be reformatted slightly:

e The entire list must be printed, not just what’s currently visible.

e The printout must have a header and footer.

e Users must be able to manipulate the font size, font type, and/or column
width so that the printout fits on the paper available in the printer (using
either landscape or portrait orientation).

The changes can be automated using a cascading style sheet (CSS) and the
MEDIA attribute (for more on CSSs, see Resources).

Note, however, that although the formatting of the headers, footers,
spacing, fonts, and so on might change from screen to paper, the printout must
retain the user’s choices of columns, column location, and sort. It should not
reset the columns or sort to a default.

The reason is that users often create their own quick management reports
just by rearranging or hiding columns, changing the sort, and printing the
results. If you automatically change the columns and the sort, you've destroyed
all their work.

Start Database Designs from Reports

Nearly every application has some sort of report facility. However, every time
we’ve been involved in designing one, the whole design team seems to start

FIGURE 7-2

Simple ad hoc report from the
alarm table.
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from scratch. Part of the reason for this is that the reports do have to be
rewritten for each new platform or toolkit. But another part, we suspect, is that
reporting is seen as so mundane that no one bothers to remember the rules and
strategies between one version and the next.

Nevertheless, the design issues are not trivial, as many designers and
developers have found to their dismay.

From the point of view of interface design, specifying reports looks fairly
easy. All you have to do is to give users a reasonably attractive printout with the
right information on it and a few customization tools.

From the point of view of application design, however, reports are by no
means trivial, and designers would do well to get involved from the very first
database design meeting. Anna Baldino, a Wall Street project manager and
application designer, explains why: Good database designers start with reports,
not end with them. Customers don’t know how their databases should be set
up or even where the data are coming from, she says, but they do know what
they want to see (Baldino 2002, personal email):

Expert application and database designers start with the application outputs,
most of which are reports or queries of one type or another [as with ad hoc
reports]. (Some outputs are feeds to other applications and must be defined
as well.)

The number of reports, the frequency of access, timing of access, and the average
volume of data (rows) contained in each report or query type all have a major
impact on the database design.

For example, in one application you may have many people all over the world
doing random queries all day long, resulting in a few rows per query (small
random hits to the database throughout the day), then, perhaps, some predefined
reporting throughout the month. Another firm with the same data fields may have
very few people accessing the data in an ad hoc way but has to print or view large
reports once each month (a major dump of data a few times per month):
Virtually the same data, but the design must support different type of access at
different times throughout the month.

Just to round out the thought here, the volume and frequency of input
similarly colors the design. One firm may receive or purchase most of their
input as a large electronic feed a few times a month, while another may
require manual data entry by individuals in remote locations throughout
the day.

The bottom line is, the volume and frequency of the outputs and inputs must
drive the design. Do not set up your database without going through this detailed



Heavy Lifting: Management Reports

specification and analysis. This would be analogous to purchasing a computer

prior to determining what you need it for.

So the desired information drives the database design, but then the data-
base design affects the interface design. “You can get exactly the same report
from a flat file or a relational database,” Anna says. “But the flexibility of the
database affects the flexibility of the output. With a flat file, what you get out
is what you put in. With a relational database, on the other hand, you can
retrieve different types of information in different configurations, and do more
analysis” (Baldino 2002, personal email).

Aren’t We Trying to Get Rid of Paper?

In The Myth of the Paperless Office, Sellen and Harper talk about the prejudice
that many companies hold against paper—that using paper is old-fashioned,
that paper is wasteful of resources, that passing paper around is an inefficient
way to distribute information, and so on.

However, by studying and questioning users in their own habitats, the
authors found (among other things) that when people were trying to write a
report, they used paper as a sort of external memory. They would study,
highlight, and annotate the printouts, spread them out over their desks and
work surfaces, work on a part of the report, and then refer back to the
printouts as they finished that part and started the next. Printed copies
accommodated these activities much more readily than onscreen versions did
(Sellen and Harper 2002, pp. 94-100).

Here are some other reasons to have hardcopies.

e People need to print out reports if they’ll be discussed during meetings.

e It’s easier to review printouts on buses, subways, planes, or trains during
commutes or on business trips.

Heavy Lifting: Management Reports

Many management reports—also called “canned” reports—exist to be filed.
They may be read or skimmed before they are filed, but their primary purpose
is for recordkeeping. In regulated industries, these reports are often sent to
government agencies, who then file them.

Other management reports, however, are widely read and well used. They
may require extensive database access, data mining, and data manipulation.
Of the three types of text output, they can be the most complicated to define
and format.

203



204 CHAPTER 7 Data Output: Reports
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FIGURE 7-3 Depending on the workflow, management reports may require many of

Sample management report. the following features (see Figure 7-3).

e Summary versions—highlights, totals, statistical analysis.
e Detail versions—backup information for the summaries.

e Logical page breaks (formatting the report to break between records,
for example, instead of every 40 rows).

e Subtotal or control breaks (breaking between subtotaled sections or
between changes in key fields—for example, between customers).

e Charts generated from the information in the report (see later chapters
for more information).

e Detailed headings and footers—report name, database name, generation
date, and so on (see “Defining Complicated Reports” for more
information).
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Text copy and paste using the browser’s Copy and Paste functions.

To let readers find a particular piece of text in the report.
Find operations using the browser’s Find function.

Printing individual pages or ranges of pages easily (on browsers,
you can’t tell from the screen which page you're on unless you use
Print Preview or unless special cues are provided in the

report itself).

Security-based access to the reports, which is generally managed by
security modules on corporate servers.

Other features, which are described in Chapter 9, “Interacting with

Output,” are:

Providing information about the selection process and sort criteria used
when generating the report.

Customization of the report formats.

Customization of the generated report: rearranging or hiding
columns, changing the sort order, and extracting particular chunks
of information.

Scheduling so that the report can be generated and run during
off-hours.

Extraction into spreadsheets or other types of files.

Communication functions: an email, phone call (text message),
fax, or pager message when the report has been generated or
printed.

But before you can start designing a management report, you need to ask

three questions:

Do we have to develop the software ourselves?
Should this be a summary or a detail report?

Should the report compare information or let the readers figure it out
themselves if they want to?

Home Grown or Store Bought?

The first question most development teams ask is: “Can we use someone else’s
reporting utility, or do we have to create our own?”

205



206

CHAPTER 7 Data Output: Reports

There are advantages to using someone else’s package:!
A commercial reporting tool will already have most of what you need.

The report writer software firms have experts on staff who
probably know more about coding reports than anyone in your
company does.

You don’t have to hire or train developers to code reports.
The outside firm maintains, tests, and supports the product, not you.

A good report writer package (and a good systems analyst) can
support a good data architecture, in which the access, application, and
presentation levels are separated. What this means is that the data can
exist in any database management system on any operating system, and
be manipulated using any application, yet be presented consistently on
any browser (Vega 2001, pp. 275-278).

However, there are disadvantages as well.

Although the packages will have most of what you need, they never seem
to have all of it.

Report writer packages should do graphs as well as text, but they are
generally optimized for one or the other, not both.

The package may not be open enough—it may be difficult or impossible
to add that one last feature your customer really needs. (Packages usually
become more open over time, but you might not be able to wait.)

The package may be powerful and complete, but it might not meet your
standards of usability. You may worry that your users will have trouble
formatting and generating the reports they want.

You can’t easily guarantee, or even know, how reliable the package is.
For mission-critical software or for reports that have legal ramifications
(monthly reports to the state’s Public Utilities Commission, for
example), reliability and consistency are very serious issues.

Your business domain may be so esoteric or so burdened with regulatory
requirements that only a handful of experienced developers, who know

Note that this chapter and the next two chapters show examples from a number of different report

packages. However, we do not recommend any of these packages over the others—you’ll need to
do your own analyses against your own requirements. To get a list of available report packages, try
searching for “report writer” at Knowledgestorm (http://www.knowledgestorm.com/).
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both the industry and report programming, can be trusted to create the
reports correctly.

e And finally, toolkit firms design for the masses, but you design for your
customer. Trying to match users’ requirements to one package’s features
can be impossible.

Is there a middle ground between writing your own and buying a package?
You might be able to find a package that does one set of reports well and
another package that does another set well, so you might get licenses for both.
Or you might find a package that is almost good enough and seems more
extensible than the others, and then add the last few features yourself.
Whatever you decide, however, make sure that you start with very clear, very
detailed requirements that are based on a big, fat, paper file full of sample
reports, forms, and interviews with users.

Should This Be a Summary or a Detailed Report?

We have this experience every April (tax time in the United States) when we
visit our accountant: We hand over the tax detail report, and he grumbles at us
and asks if we have a summary. He wants to see details only when he has a
question (“Are you sure you spent that much on books?”).

This is true in many lines of work: The summary provides an overview
and, by being relatively short, lets users spot problems or outliers. Note,
however, that the overview level should often be a chart, not a report. Then the
next level should be a summary text report, and the third, the detailed report.
For a description of levels of visualization, see Ben Shneiderman’s visualization
mantra in “The Eyes Have It: A Task by Data Type Taxonomy for Information
Visualizations” (1996, p. 2).

When you're designing reports, therefore, keep in mind that managers will
not thank you for stacks of details when what they need is an overview.
However, they should be able to access the details when they spot a problem.

Should This Be a Comparison?

A few years ago, if you wanted to compare two or more products online, you
had to open two browsers and flip between them (see Spool et al. 1999,
pp. 59-68, for an eyewitness description of what people had to do). However,
many e-commerce site designers have since wised up and now help users
compare products. For example, PetSmart lets readers compare ingredients for
up to four cat foods at a time (Figure 7-4). Dell Computer lets readers compare
as many PDAs as they might like, although, since the comparison is limited to
the price and a few details, the comparison is not as useful as it might be
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FIGURE 7-4

Comparing cat food ingredients
at PetSmart.com.
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(Figures 7-5 and 7-6). However, Dell also structures many of its pages as
comparisons—for example, see Figure 7-7.

Defining Management Reports

Reports have both “furniture” (or decorative elements) and data. Although the
decorative elements (headers, footers) may seem less important than the data,
they contain useful information—the date, the source, the file location, etc.
They also help frame the live information so that readers can understand
it better.

Reports generally have headers, footers, and, within the body of the report,
table and column headings, columns, and rows. Within these elements, you can
find variables (dates, file name, etc.), extracted and generated data (row and
column numbers, calculations, etc.), labels or text strings, graphics (lines,
logos, etc.), data, and displacements (spacing).

Following are descriptions of the processes you need to follow when
designing reports.
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Collect Requirements from Old Reports

When defining reports for customers, check the formats, columns, headers,
and footers on their existing printouts or, if there are none, on sample reports
you think might be similar to what they need.

However, keep in mind that some of the information on old reports may
be irrelevant, their purposes lost in the mists of time. If no one knows what a
label or field means, get rid of it. If it really is important, someone will pop out
of the woodwork, screaming—then you can ask him or her to explain it to the
design team.

Check for Data That Aren’t from the Database

Some columns contain constructed information—calculations, summaries—or
software apparatus—row numbers, selection checkboxes—rather than database
information.

When youre specifying or developing a report, make sure that you
look for columns of variable and generated information as well as of
“real” data.
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FIGURE 7-5

Step 1: Selecting PDAs to
compare at Dell.com.
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FIGURE 7-6

Step 2: Comparing three PDAs
at Dell.com.
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Rules for Headers

Headers usually contain information about the information in the printout.
They should be repeated at the top of every page. Minimum requirements
are:

e Print date (in Figure 7-8, “12/15/03”) or, for onscreen reports,
retrieval date.

*  Who or what the report is for (“Larry’s Landscaping & Garden Supply”),
wrapped if necessary on more than one line.

e Title of the report (“Sales by Customer Detail”), wrapped if necessary on
more than one line.

The following can also included.

®  Report or file parameters (“Accrual Basis,” for example, describing the type
of accounting used, and “December 1-15, 2003” for the report’s range).

e  Print or retrieval time (“11:15 AM”).

e Logos and other corporate identity graphics.
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Rules for Footers

Footers usually contain information about the printout itself (number of pages
in the report and the current page number, for example). Footers must be
repeated at the bottom of every page.

Since footers are strictly reference, they shouldn’t draw attention to
themselves. The size of the type should be smaller than anything else on the
page, if possible, and regular style (roman), not italic or bold.

Note: If reports are rarely printed, consider not bothering with specialized
footers. If the user needs to print the screen, the browser will add page

FIGURE 7-8

Report header, QuickBooks

numbers to the bottom and the URL to the top by default. sample file.
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FIGURE 7-9

Report footer with report
format name, QuickBooks
sample file.

The minimum requirement for footers is the current page number.
Additional requirements might include:

e Print date, if the date isn’t in the header.
e Tile, database, or table name (the source of the data).

e  Report format name (so that you can find the same format later when
you want to update the report).

e URL or other location information.

e Legal information—for example, copyrights, confidentiality statements,
user agreements, and author credits.

Rules for the Report's Body

The body of a report generally contains rows of data, divided into columns,
plus column headings. If there are page breaks or control breaks, there may also
be subheads, subtotals, or summaries for each section. Don’t forget white
(empty) space—white space visually separates different elements.

Make Sure That Column Headings Are Clear

Column headings are usually field names. Depending on the report writer or
the developer, these names may be the same cryptic names used to identify the
data in the database or transformed names that readers can understand more
easily. Figure 7-10 shows untransformed names as column headers.

For ad hoc reports requested by database administrators or other experts
who work on the database rather than with it, untransformed names are not a
problem. In fact, maintaining a one-to-one correspondence between the report
names and the database names is helpful for these users.
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custiD orderiD category description itemcode pricequote quantity amount
102
1170
J Controller 32 bit Programmahble, Embedded Controller, 33v MPLI1632 $303 $124 I $3T;§'F2
Controller 8 bit Programmable Controller with LCD Driver MP1608x $42 §126 16,048
Driver 32 bit Programmable Video Graphies Driver, 33v MVL1632 $150 $126 $12,900
Dynanic Ram 80 x4 Dynamic Ram MR024) $15 $126 $1,890
Dynamic Ram  32M x 9 Dynanic Ram MR3200 $60 $126 §7,560
Dynamic Ram 160 x 1 Dynanie Ram, 3.3 volts MRLI1610 $42 $127 $6,006
Dynamic Ram 160 x 4 Dynamic Ram, 3.3 volts MRL1640 $53 §126 16,678
Dynamic Ram 161 x4 Dynamic Ram MR1640 §29 5124 §3,506
Static Ram____ 4M x2 Static Ram, 3.3 volts MSLD430 $45 §125 $5,625
However, for management reports, untransformed names are usually not ~ FIGURE 7-10

appropriate. Your team will need to find a way to let users rename the columns,
either by creating aliases in the database itself (consider using the same code as
you use to make the database internationalizable) or by letting them save new
column names on the report format.

Also, avoid using abbreviations in the column heads, even ones like “No.,”
“Qty.,” and “#” (for number). Users for whom the interface’s language is a
second language tend to have trouble with abbreviations.

Note, though, that you can use tooltips to spell out an abbreviation. Also,
if you use Java to build the interface, tooltips with the entire label appear
automatically on columns that are so narrow that the label can’t be read.

Make Sure the Report Shows Units of Measurement

Showing units of measurement is an important design issue. Some fields have
more than one possible unit for the same data. For example, land surveyors
in the United States sometimes use tenths of inches instead of sixteenths,
depending on the job. In Canada, surveyors sometimes use metric measure-
ments (centimeters, meters, kilometers) and sometimes imperial (inches, feet,
miles). If you don’t put the unit of measurement in the column heading, the
readers have no easy way of knowing what they are looking at.

In Figure 7-11, for example, X is the offset, Yis the distance, and Z is the
altitude. In each case, the unit of measurement is feet, in tenths and hundredths,
not meters. If there is any possibility of ambiguity, the column head had better
show the units of measurement—see Figure 7-12.

Another area of difficulty is angles. Scientific calculators let you enter
angles numerically in two different ways—in degrees, minutes, and seconds;
and degrees and decimal numbers. So if you want to enter 180° 30” 30", you can
type “180.3030” if you’re using minutes and seconds or “180.5050” if you're
using degrees and decimals. You can display the angles either way, too. Without
a good label, readers might not be able to tell what they’re looking at.

Untransformed field names as

column headers.
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FIGURE 7-11

Cryptic units of
measurement—what are X, Y,
and Z?

FIGURE 7-12

Explicit units of measurement.
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Use the Right Fonts

Alignment is important for financial reports, program listings, and other
situations in which users look closely at numbers or eyeball the format to
check for errors and outliers. In these circumstances, consider using
monospaced (fixed-width) typefaces in the body of your report, as shown on
Figure 7-13.

Note: Don’t use monospaced typefaces anywhere else, though. Because
each letter is the same width, monospaced text as a whole takes up a third or
more room on the window than proportional text.

To show reports in monospaced typefaces, use the “PRE” (preformatted)
tag. To suggest a typeface to the browser, you can include a “font-family”
parameter:

PRE {font-family: monaco, courier}

Point| Description

1 Point of beginning

(monument oml204) 0.00 0.00| 305.25
2 Traverse point 2

(monument oml205) 0.00)|375.76|321.84
3 CL of intersection Franklin

Avenue & Cassidy Place =-15.43| 14.11|307.17

o+ h.p. hydrant SW cor. of
Franklin & Cassidy 5.05| 29.69|308.99

5 elec. m.h. Cassidy 41.77| 14.13|289.57
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Monospaced, Courier New:
IIIIIIIIII
WWWWWWWWWW

Proportional, Times New Roman:
TIIIIIIIIT
WWWWWWWWWW

Courier is the standard PC monospaced typeface (Monaco is the standard
on the Macintosh), but it is not necessarily the best choice, because it is very
wide. Consider these other faces:

e Arial Monospaced and Lucida Sans Typewriter from AGFAIMonotype
(use the Quick Search option on http://www.fonts.com/ for samples and
more information).

e DPrestige Elite (and others) from Bitstream (search for Font Category
equal to Monospaced at http://store.bitstream.com/).

Figure 7-14 shows five monospaced typefaces from two foundries, plus
one proportional face for comparison. Each character in a monospaced face
is the same width. However, between typefaces, the sizes of the characters
vary dramatically—note that there are more characters in the Letter Gothic
example than in the Courier example, even though both are the same
point size.

Note that numbers in some of the common software faces—for example,
Verdana, Times New Roman, and Arial—are monospaced, even though the
letters aren’t (see Figure 7-15). Type foundries have been optimizing typefaces
for computer use over the last 10 or 15 years, and this may be one of the ways
in which they have done so.

If your web application is open to nearly anyone, keep in mind that type-
faces other than Courier and Monaco won’t be available on most of the users’
systems unless you embed the fonts. See “Technical Note: Do You Really Want
to Embed Fonts in Web Pages?” in Chapter 8 for more information.

How to Separate Rows Visually without Cluttering the Screen

One of the questions that regularly come up in design meetings is whether to
color every other row—to reproduce the “green bar” paper so popular in the
computer industry on the screen and on the printouts.

FIGURE 7-13

The difference between
monospaced and proportional
faces.
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FIGURE 7-14

Samples of various
monospaced typefaces and
one proportional face.

012345678 I will test monos

Letter Gothic (from Bitstream)
01234568 I will test mo
Prestige Elite (from Bitstream)
9],2(&?&6)789 I will test

01234567893 ¢CE£¥xf#

Ludda Typewriter (from AGFA|Monotypa)

0123456789$¢£¥n f#

Arial Monospaced (from AGFA|Monotypa)

0123456789 I will test proportional

Bell Centennial (from Bitstream)

The answer is yes, according to Tom Tullis, senior vice president of Human

Interface Design, Fidelity Investments (Tullis 2003a, personal email):

A couple of years ago, our usability group at Fidelity Investments did a study
comparing a variety of ways of presenting tabular data online. We specifically
studied the presentation of mutual fund data (e.g., fund name, fund symbol,
current price). We manipulated font size (Arial, size=1 or 2), spacing within the
table (tight or loose), and the use of borders or delimiters (alternate-row shading,
horizontal and vertical lines, horizontal lines only, and no borders).

I realize these last conditions are a little hard to visualize. “Alternate-row shading”
used light gray and white backgrounds in alternate rows of the table. “Horizontal
and vertical lines” used lines to delineate both the rows and columns of the table
(as in setting border=1 and cellspacing=0 in the HTML properties of the table).
“Horizontal lines only” was the same as horizontal and vertical, but without the
vertical lines. And “No borders” was, as the name implies, using only space to
delineate the rows and columns. The various combinations of these factors
resulted in 16 different table designs studied.

We chose these conditions because they are ones you commonly see on the web
for presenting tabular data. We conducted the study online on our intranet.

A total of 1,474 people participated in the study (the most we’ve ever had for
an online study)! Participants performed two visual search tasks using each

of the 16 different tables (e.g., “What is the current price of XYZ fund?”).
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Verdana:
01234567890123456789
11111111111111111111

Times New Roman:
01234567890123456789
11111111111111111111

Trebuchet MS:
01234567890123456789
1M1 111111111111

Arial:
01234567890123456789
1"M1MMMMM1MMMM1MMI MMM

Book Antiqua:
01234567890123456789
11111111111111111111

Comic Sans MS:
01234567890123456789
1111111111111

We automatically recorded the speed and accuracy of their responses. We also
asked the participants to give us a subjective rating of the “ease of use” of
each table.

Somewhat surprisingly, we found that there was a clear “winner” out of the

16 tables. The same table design yielded both the best performance scores (speed
and accuracy of response) and subjective ratings. That design was the one that
used the larger font, looser spacing, and alternate-row shading (similar to

Figure 7-16). Overall, alternate-row shading came out better than the other three
border conditions in both the performance measures and subjective ratings.

There was also a relatively clear “loser” out of the 16 tables, and that was the one
that used a smaller font, tight spacing, and both horizontal and vertical lines.

In addition, most of the conditions that used no borders fared poorly.

One caveat about the interpretation of these results is that we specifically designed
all of our tables so they would not require vertical (or horizontal) scrolling.

FIGURE 7-15

217

Numbers are monospaced,
except for Comic Sans.
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. N Open an Account | SEARCH] | [cET quorTE]|
Fidelity.com Home Help |
My Fidelity Accounts & Trade Quotes & Research Planning & Retirement Customer Service |
Thursday, September 18, 2002
Quotes & Research utual Funds > Fund Evaluator > search Res‘"t‘ As of 08/21/2003 ngﬁm
Search Criteria: See All Refine Search | New Search |
Growth and Income, Fund Paerf: 5 yr > 5% View | Overview V Results per page | 10 ¥
First 1 Fidelity funds that match your criteria (1-1 of 1 funds available) View a atching Fideli ds
Fidelity Spartan Extended Market Index Growth and ==k e ¥ . -
E e et 27.30% 25.36%  7.05% 278862 $6232M  Trade
First 9 funds that match your criteria (1-9 of 57 funds available, including Fidelity Funds) View all matching funds
1 [] ABN AMRO Growth CL N (CHTIX) G'r‘:“';"‘r::d 12.40%  6.45%  6.31% 11.77%2 NS Touis
AllignceBernstein Growth & Inc Adv CL Growth and . 11.70 "
2] {CBEYX) ol 17.87% 11.70%  7.24% 9.45%2 3950 3M  Trade
- - Growth and . = .
8 [ American Cent value Inv CL (TWVLX) Gicoiie 14.87% 12.24% 9.37% 12.00% $1.789.5M Trade
American Fundamental Investors CL A Growth and e - " & e
L et ftinoilims 8.42% 5.39%  4.99% 10.20%  $16,380.3M Trade
5 [] American Mutual Fund CL A (AMRMX) G’I‘:";hma:d 5.38%  1,79%  4.80% 9.13% $5.0323M Trade

FIGURE 7-16

With longer tables, the advantage that we found for the larger font and looser

Alternate rows are shaded.?

spacing might be outweighed by the increased need for scrolling.

Keep in mind that the bars don’t have to be green—blues and grays are
also suitable. So if your web palette contains a green, blue, or gray, feel free to
reuse it for the bars.

However, make sure that the bars are not so dark, either online or printed,
that they create visual noise. For a helpful discussion of how to avoid clutter,
see the examples in Edward Tufte’s book Envisioning Information, particularly
Chapter 3, “Layering and Separation” (1990, pp. 53—65).

What to Do if the Report Is Too Wide

Some reports are too wide for the screen or for paper, landscape or not.
However, a variety of solutions or strategies exist.

2From “Quotes & Research, Mutual Funds,” © 2003 by FMR Corporation, http://www.fidelity.com/
(accessed 18 September 2003).
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Let users move the columns: On screen, make sure that users can move,
shrink, and expand columns so that they can view important
information easily. Some columns may need to be fixed in place and
size (a column of row numbers, for example, shouldn’t move), but
most should be moveable and resizable. See Chapter 9 for more
information.

Wrap cells. If the content of the cell is too big to fit on one line, the best
idea is to wrap the text in each cell onto as many lines as you need,
as shown in Figure 7-17.

Note that HTML and XML wrap cell text automatically, but you won’t be
able to do this on Java reports. When users make columns too narrow, Java
truncates—rather than wrapping—the column head and cell text, and then
adds ellipses to indicate that text has been hidden. It will, however, show
tooltips containing the full text if the user holds the pointer over the cell.

Make Reports Work with Screen-Reading Software

Consider making your reports accessible for people using screen readers. Do
this for HTML tables with the SCOPE, ID, and HEADING variables, which
marks column and row heads. For example, this is how you'd use SCOPE
(Access Board 2001, pp. 6-7):

{table>

<tr>

<th>&nbsp;</th>

<th scope="col” >Spring</th> <th scope="col” >Summer</th>
<th scope="col” >Autumn</th> <th scope="col” >Winter</th>
</tr>

<tr> <td scope="row” >Betty</td> <td>9-5</td> <td>10-6</td>
<td>8-4</td><td>7-3</td>

<Jtr>

Name Address | City State | Zip Balance Due

FIGURE 7-17
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Susan 123 Main Staten NY 10333 $550.00
Fowler St. Island
Verna 90 Basin Staten NY 10333 $1,000.00

Stanwick Ave. Island

Multiline cells.
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<tr> <td scope="row” >Wilma</td> <td>10-6</td> <td>10-6</td>
<td>9-5</td> <td>9-5</td>

</tr>

<tr> <td scope="row” >Fred</td> <td>10-6</td> <td>10-6</td>
<td>10-6</td> <td>10-6</td>

</Erd>

</table>

This table would appear as follows:

Spring Summer Autumn Winter

Betty 9-5 10-6 8-4 7-3
Wilma 10-6 10-6 9-5 9-5
Fred 10-6 10-6 10-6 10-6

With the JAWS screen reader,? if the user pressed ALT+CTRL+5 (on the
number keypad) in a cell, the screen reader would read row 1, column 1, like
this: “Row 2, column 2, Betty Spring 9 dash 5.”

Java also includes accessibility options for tables. For details, check the
documentation for the version you’re using; start from http://java.sun.com/.

Break Up Pages Logically

Breaks fall into two categories: logical page breaks and control (or subtotal)
breaks (see Figure 7-18).

Reports are often longer than a page and therefore need to be broken
across pages correctly. Logical page breaks are relatively simple; most report
writer packages provide this facility automatically. The program looks at the
number of lines on the page, checks for rules about what items to keep together
(in JReport Designer, for example, there is a KeepGroupTogether property that
prevents groups of records from being split up), and then pushes the text to the
next page as needed.

Control breaks are more complicated because the breaks can occur for a
variety of reasons—a sales region subtotal, a change in the first letter of the
customer names, or a percent price change in a set of bond prices. Again, most
report writing packages provide methods for setting control breaks.

3For a demo, go to “JAWS for Windows,” Freedom Scientific, http://www.freedomscientific.com/
fs_products/software_jaws.asp.
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2 Actuate Corporation: Interactive e t Demo - Microsoft Internet Explorer _ X
Ble Edt Yew Favorites Tooks Help 4
 Address @ http://dema actuate com/ive/directfview.html v Blce
NavBar First Prev Next Last Goto Page § UL Search Download/Print Help X I
A
Mary Anderson's current portfalio: MMM sevie-aiins AXP 320 XOR
Mary Anderson Total Portfolo Value:  $280,745
703 W. Walnut #215 Investment Objective:  Growth
Cuperting, CA 55014 Portfolic Manager: Bill Blass
Ander: in Portfolic Summary For Period 5/1/99 through 9/730/85
Portfolio History (in 000°s)
200 = Small Cap 5 B oon
250 — Large/Mid Cap s201845 0
b —— Income Stocks $e8900 B mu
i il Mutual Funds s0o B on
150 Taxable Bonds so B on
100 Tax-exempt S0 %
= 1231796 4 12031197 1231098 coms  Cushoney so B oon -
Download in spreadsheet format Cument Origiral
: Coup. | Mawrity | Price Price Purchase| income | Yield | Gain'Loss
e Company Namé  |puaty)) Dme | ) | Vewe ) Q. | |Vowe® | ome | ® || ®
1,000 3M 85.90 88,900 1,000 .48 46980 010YE6 3% 35 42T
4,000 American Express 80.51 80,510 1,000 2595 25950 010188 2503 522 B4SR0
1000 Exoon 58.00 58,000 1000 %623 %230 0UOVSE 1,382 23% R0
1,500 Sears Foebuck 55.41 83,115 1500 B8 3985 010198 1842 222 41N
1000 Uniisd Tachaolopies T2 bW 1,000 30.18 30180 010188 259 317 48,040
> v
AT 2|
&) Applet StockTicker started © Intemet
Page breaks and control breaks can work together. Control breaks might FIGURE 7-18

force page breaks but don’t have to—for example, if two or more sets of records
can fit on the same physical page, then there is no need for a page break.

In terms of formatting, subtotal or control breaks require a level of
subheading to indicate the top of the set. Sets should be separated from one
another with white space (generally a full blank line). Also:

The subhead should show the key that forced the break—for example,
if the break occurs on each change in company name, the company
name should be in the subhead.

“From “e-Report Designer” demo, © 2002 by Actuate Corporation, http://demo.actuate.com/live/
direct/view.html (accessed 23 September 2002).

Report with a subtotal break on
customer name.*
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e If there are subtotals, these should appear in a section footer.

e The subheads and footers should look different from the body of the
section—bold text in the same-size text is generally suitable.

Report Parameters Tell People How the Report Was Created

Reports may include a page that lists the report parameters in detail—the sort
order, the selection criteria, the control-break criteria, the number of records,
the starting and ending times, and so on. This page can be at the front or the
end, but the end may be a better spot. People reading reports tend to want to
look at the live information first and then, if they have questions about how the
report was generated, check the parameters.
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Data Output: Printed
Forms

If the output is one printed (or printable sheet) per record, the result is called
a form. Examples include bills, statements, shipping labels, medical insurance
claim forms, bank checks, and form letters.

Unlike the ad hoc queries and management-style reports covered in
Chapter 7, each form is associated with only a single record in the database.!

For example, in Figure 8-1, from the Open University, the student’s name
and address, personal ID, region, reservation number, and course information
are either directly from or keyed off the student’s record. The rest is text.
(For more about the design of this form, see Jarrett 2001.)

In addition to the requirement that each form show one only record, two
other overall design issues are:

e  Making sure that changes follow good accounting practices and standard
operating procedures, especially when money is involved, as described in
“Make Changes Hard to Do.”

e Designing for internationalization, as described in “What Size and Shape
Is the Paper?”

ISome systems collect details from more than one record and present them on one form. Customer
billing systems, for example, may collect a number of orders from a separate table and print them
as line items on the statements. However, whatever the number of line items, each statement is
keyed to only one customer.

223
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FIGURE 8-1 TheOpen Regltiation and Jeer Cente
it University e
Sample form—in this case, Watton a1}
a generated letter. ?
Mrs AF Day Telephome (0190833484
RES2A Test 8 80311 Fan (01308 a%41a
Region 08 Ermuail segfoovfupenas ux
4 Courses
Conditonal
MET GAA Youzr pereora) b4 RESIAGOS

Region (8
Reservation No 512087
Decument erferende RESIA
10 Febraary 1946

Dar Mes Day

T am pleased 1o invite you to register for the course(s) you have chosen:

Course Award codes Title Otfet open until
COURSE 5810 Dle OO Course Tithe 1 ABCD EFGH ABCD EFGH ABCD 123 28 Feb 98

We will hold this place open for vou until the date shown above. If we do not hear from vou by then
wie will assume that you are unable or Jo not wish to study with us on this occasion and will cancel
your peswrvation, 1f you need mone time 6 gel your registration agreement and payrent 1o us please
Iet us Jawow and we may be able to extend vour sservation.

Wiat Hris registration pack comtaing:

*  Registralion agrocment

Corapleting Your Regisirnetion Agreemnent [ 53330

Persoral Comprating for Open Uriversity Study 1998099

Application form for 2 linencial award and guidance notes on completing the form

*  Sponsorship form

o Addressod retum envelope

If any of these iems are missing please cortact the Coune Rovervations Contre on (01908 633231

Hews to register

When you have made your atind up plvase complete your registration agreement, using the booklet
Completing Your feytstration Agmment to help ven. I vou have any querss about fee payment please
cuntact us at the above addnss.,

To register you poed to:

Complete the enclosed regivtration agreement.

Sign and date the agreement,

Enclose your paymem or suthorization of payment

Complete the Nnancial Award application form and retirm L with the peoesany cvidence i you
have been condithonally offered a Financlal Award.

PLEASE TURN OVER

Ris2AMS 1af1 NI L]

Make Changes Hard to Do

Forms often contain information about money and other items of concern
to people. For this reason, making it difficult to change the forms is impor-
tant. Equally important is making it possible to change the forms when

necessary.

2Copyright 2002 by the Open University and used with their permission.
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FIGURE 8-2

Did check(s) print OK? I
() P B Reprinting because the paper
Remember to sign your checks! jammed.

If checks 1 through B printed comectly, click OK
to continue. Otherwise, type the number of the first check
which printed incorrectly and then click OK.

First incorrectly printed check: |4|

oK Help |

Intuit’s Quicken, QuickBooks, and QuickBase, an Internet version of
QuickBooks, handle the balance well. For example, all three programs let you
reprint checks (a type of form) starting from a new check number in case of a
printer jam (see Figures 8-2 and 8-3).
But what if the check amount or payee is wrong? In QuickBooks multiuser
mode and in QuickBase, you can change a check only if you have the correct
permissions. However, once you do, you simply go into the appropriate check
field, change what you need to change, and reprint the check. QuickBooks does
make it difficult to change items that shouldn’t be changed if you want the FIGURE 8-3

books to balance at the end of the year. However, a help box (Figure 8-4) Automatically incremented
automatically pops up to explain why you shouldn’t do it and to suggest better  number can be changed
alternatives. manually.

Select Checks to Print

Select None

Select Checks to print, then click OK. Cancel |
4 Date Payee Amount
v [12/15/2003 | Smalison & Associates 37500 | Help |
¥ [12/15/2003 |Conner Garden Supplies 2.835.00
v [12/15/2003 |Mike Scopelite 800.00 Select Al I
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FIGURE 8-4

If you want to make a mistake,
well, okay.

QuickBooks Message

&

. Another check already has number 1042,
Solution
You can keep the number on this check. but that may cause
you to confuse this check with the other later on. To change

the number, click cancel and enter a diferent number in the
No. field.

KeeDNumberl

Intuit’s philosophy about changes seems to be “If you have permission,
you can do what you want. However, if you're not following good accounting
practices, we’ll suggest a different approach. If you want to continue anyway,
that’s your prerogative.”

When designing a financial, medical, or other high-risk system, keep in
mind that Intuit is known for spending a lot of money on usability testing.
If your customer or your development team wants to overly restrict what
users can do with their data, suggest that they (a) look at Intuit’s sales figures
and proportion of the small business accounting market, and if that doesn’t
convince them that there are virtues to the Intuit approach, (b) make sure that
all designs are tested for both usability and efficiency.

What Size and Shape Is the Paper?

Standard U.S. “letter size” paper is 8.5 X 11 inches. European and Asian 1SO A4
paper is 210 x 297 millimeters (approximately 811 by 1125 inches) (see
Figure 8-5). If there is the slightest chance that your application or site will
have international users, make sure that your reports, forms, and other printouts
can be printed correctly on these different sizes of paper.

One simple method is to design for the intersection. In other words,
make sure that the margins are wide enough so that the printed area will fit on
either type of paper. Set the horizontal margins according to the A4-paper
widths and set the vertical margins according to letter-paper heights (see
Figure 8-6).
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FIGURE 8-5

Comparing U.S. letter and

11" |Letter

international A4 paper sizes.

Al

Ad

Designing a Form

A4 sheets are taller
and narrower than
letter-sized paper.

Forms, like reports, have three parts: header, body, and footer. However, they

also contain three layers of information:

e The perceptual—the layout and visual design of the form.

e The conversational—the question and answer sequence that the user

follows as he or she fills in the form.

e The relationship between the organization issuing the form and the user

responding to it.

All three layers are important to the overall design of a form. This section of
the chapter covers only the perceptual layer, but for a truly usable design,
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FIGURE 8-6

The intersection of A4- and
letter-size papers.

— Letter

I
A4

remember to address the conversation and the relationship layers during the
task-analysis phase.?

Before you start designing, also collect requirements from industry groups
and government agencies. Professional organizations and government agencies
are good sources of form-design information. Some even offer standard
forms that you can (and probably should) use in your system. Here are four
examples.

e HCFA (also called CMS) 1500 medical insurance claim forms.*
e Uniform Residential Loan Applications (Form 1003) for mortgages.
e Local, state, and federal tax forms.

e Standard agreements between architects, subcontractors, and clients.’

3For an excellent analysis of form design, see Caroline Jarrett’s Designing usable forms: The three-
layer model of the form (2000).

4See http://cms.hhs.gov/forms/ (accessed 10 October 2002).

5See http://www.aia.org/documents/ (accessed 10 October 2002).
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FIGURE 8-7
B Invoice Sample form.
bare NVOICE MO
Heading — FAST Conmuting 102001 | 3m7
134 Frankiin Ave
Staten Island, NY 10201
ST
Cffice. om
BES Third Awe., 5th L
Naw Yok, NY 10017
ear gD
21231101
L SEBCASTION ~0umE nATE AT
Fam My She | Fate My Sie S00.00 500.00
Emerpency Emerpency work 100.00 %00 .00
Body —
15 BhwEyS B pleRsune working with you Total §600.00

There are many more; an Internet search on “standard forms” and your
domain is likely to turn up dozens of sources.

Who Are You, and Why Are You Sending Me Things? Form Headers
Contain Corporate ldentity Information

Forms are nearly always sent to outsiders—they’re not just filed away in the
office somewhere. For this reason, branding (corporate ID) and correct mailing
addresses are important (after accuracy, of course—no one likes a gorgeous bill
if the amount is wrong).

The header generally contains the logo and address of the company or
organization sending the form, the date, the type of form, and some sort of
ID information—for example, the invoice number and the customer name.
See Figure 8-7.
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TECHNICAL NOTE
Do You Really Want to Embed Fonts in Web Pages?

Microsoft offers a tool that lets you embed fonts in Internet Explorer pages:

The web-embedding fonts tool “WEFT” lets web authors create “font
objects” that are linked to their web pages so that when an Internet
Explorer user views the pages they’ll see them displayed in the font
style contained within the font object (Microsoft Corporation 2003).

Let's say your company'’s logo uses a very specific, distinctive typeface.
You may want to use that logo when you build the web page and also for
headings. By downloading the embedded font information, you can show
the same face for the headings and logos.

This is how it works: WEFT creates an online file from the font you
want to use. These major font formats can be transformed into embedded
fonts (note that there are other font formats, but because they can’t yet be
embedded into web pages, we won’t go into them):

. PostScript Type 1 is the veteran font format from Adobe.

e TrueType was originally developed by Apple and is now built into the
operating systems of both Macs and PCs.

. OpenType is a newer format created by Microsoft and Adobe that
attempts to merge features of Type 1 and TrueType.

Since it's impossible to embed these fonts in their native format, you
need to convert them into one of these new formats first:

¢ Embedded OpenType (.eot file) for use with Internet Explorer.
e  TrueDoc (.pfr file) for use with Netscape.

You must then add the new file to the online directory and add information
to your document’s style sheet to make the font appear online (that’s if
you're using Internet Explorer; again, Netscape does it a little differently).

However, there are a few problems with this idea.

First, when you embed a font in a web page, you have to supply the
font file in the HTML code. Depending on connection speed, this could bog
things down considerably. For simple, personal web pages, it's much faster
to use a graphic for the logo and forget about the headings.

Second, Netscape and Internet Explorer handle embedded fonts slightly
differently. The tools available from Microsoft automate the process for Internet
Explorer, but that process won't work in Netscape. There may be a way of
writing the necessary code in such a way that both browsers are happy—they
will simply ignore any code that doesn’t look right. But that doesn’t address
other browsers (some people use neither Internet Explorer nor Netscape).

Third, let’s say you use a special font for your company. You probably
had to purchase a copy of that font somewhere, or you had a font
customized for your use. If you embed that font in a web page, everyone

Continued
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who views your page downloads the font in order to read the page. You're
giving away a font file for nothing. What copyright issues does this bring
up? Are you prepared to find out?

Fourth, not all fonts can be embedded in a web document anyway.
Most can, but some can’t. This is not a bug; it's just that certain font makers
have not given permission for their font to be transformed into embedded
formats. So you can't just simply pick and choose which fonts you want to
use, even if they are on your system.

Managers expect to see logos and other graphics on the forms they send
out. However, keep in mind that although color on the screen is cheap, color on
paper is still expensive. For mass mailings and for all but the biggest firms, it is
prohibitively expensive in money and time to print forms on color printers.

Suggestion: Work with a graphic designer who will design and get laser-
printable forms printed in bulk (which brings down the printing cost per
sheet). The paper itself can be colored or some of the elements can be printed
in color (or both). Then the form’s text can be printed in black ink on the paper
forms with no loss of visual interest.

Put Page Numbers in the Footers

Forms rarely need footers, since most forms are single pages (checks, invoices,
etc.). If your forms do break across pages, include page numbers. The page
numbers should be for each form individually (“1 of 2”), not for the entire run
of forms (“8 of 110”).

Put the Important Information in the Body

The body of a form generally contains information from one record or related
set of records (for example, the line items on an invoice), design elements such
as boxes and white space, and labels.

The best source of requirements is the customer’s existing forms (on
screen as well as on paper). Supplement these with sample forms from other
organizations, related software packages, and graphic designers’ books on
corporate ID, logos, and letterheads.

Also consider creating a better relationship with your customers by
including (Whaley 2003, pp. 1-2):

¢ Your customer-service phone number and fax number.

*  Notes welcoming new customers.

Designing a Form
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FIGURE 8-8

Online bill (Verizon).

verizyon

Search

.ke_yword m

sign Out | Contact Us

A ¥ 1
Pay My Bill
Paper-Free Billing
View Payment History
Make View/Change
Payment Arrangements

hi illing A

Bill View FAQs

Get DSL
Buy Phones or Eguipment
Moving to My New Home

r i i
Get Verizon Long Distance
Check Order Status
My Order

View My Account
View For Your Home
See Product Guides
Get Customer Support
My Community

Produ

®  Thanks or premiums for new customer referrals.

e Short notices about new products, promotions, or discounts.

Email or Post Forms Online

QuickBooks and other accounting software packages provide options to email
and fax estimates, invoices, statements, and other forms from the computer.
This can be a big time- and money-saver for companies printing and mailing
many forms.

During the design phase, it is worth asking whether your application
might provide the same options.

Many large companies also let their customers view and pay invoices
online (see Figure 8-8). In addition, some companies prefer or even require
online invoices from their suppliers.

To make entry easier, there are software tools called electronic wallets or
digital wallets that help customers do business online by letting them store

Customer Support About Verizon

Bill Summary
B Date [ Aup 25 2002 ] [FTR CBnuncremns b oar o
Download Bills table Version of Bill Printable Version of Page User Preferences

Click

{3 save Time!
Verizon is changing your bill to make it easier to read and understand. This is the first in a series of improvements to
the bill to make & better for you

Ask us about Verizon Veriations Freedom!

Call

;‘@ Enroll in Verizon Direct Payment!
To enrell in Verizon Direct Payment Option please click on the above Pay Bill button

Account Summary

Previous Charges 183.55
Payment Received Aug 15. Thank You. -183.88
Past Due Charges 0.00
New Charges

Verizon 76.96
@ater $8.62
@veriz 8255

Total New Charges Due September 19 168.12

Click Here For Important Messages

on the @ icons for further explanations of tems on your bill

1-866-828-8868
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Or enter a new shipping address
Be sure to click "Ship to this address" when done.

Full Name: |Susan Fowler

Address Line 1: 123 Main St

Street address, P.O. box, company name, ¢/o

Address Line 2: l

Apartment, suite, unit, building, floor, etc.

City: |Slalen Island

State/Province/Region: |NY

ZIP/Postal Code: |10333

Country: | Unied States

Phone Number: |

Is this address also your billing address? ) vyes

Ship to this address |

ONo (If not, we'll ask you for it in a moment.)|

billing, shipping, payment, and preference information on their own computers
and then fill forms on any conforming site quickly, using plug-ins and helper
applications.

For information on programming electronic wallets, see the Electronic
Commerce Modeling Language (ECML) standards for details (Internet Society
Network Working Group 2001; World Wide Web Consortium 1999). To see
how “automatic fill” works, add the Google toolbar to your browser and try
the AutoFill option, as shown in Figure 8-9 (Google 2003). Note: Auto-fill is
described in more detail in Chapter 3.

FIGURE 8-9

On Amazon.com, the
yellow fields can be filled
automatically.
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Interacting with Output

In addition to showing and printing reports or forms, the output process
includes:

e  Formatting the report.

e  Generating the report.

e Manipulating the results.
e Saving the results.

This chapter covers these topics, as well as one other: What to do if users inad-
vertently request reports that are so large they cannot be generated or printed.

Designing the Formatting Window

Coming up with a good report format is difficult for nonprogrammers, who
are experts in the business domain but not in the arcana of report develop-
ment. They may know what they want to see but often don’t know which fields
in the database contain the information they need. Or they know which fields,
but they don’t know how to create the correct nested sort for the subtotals.
Or the data come in as feeds and they’re not sure how to choke down and
capture the right information from the streams for the reports.

A few years ago, reporting packages gave you a blank screen and all the
tools you might need and then let you try to set up the report on your own.
If you floundered, then you could hire a consultant or give up. Now, however,
many of the reporting packages use predefined templates and wizards to help

235
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FIGURE 9-1

Step 1: What type of report?’

FIGURE 9-2

Step 2: What type of data
source?

Create New Report

Choose the type of report you want to create.

Description-

Use a wizard to create a listing
repott with the figlds from the table or

Blank Report

data source of your choice. You 0OC1 Standard Desion Template
can spacify grouping, soifing, and Sales Forecast Template
layout options. SEC Disclosure Format Template

Repoit Wizard - Data Sources

Choose how to get the data for your report.

' Choose from a kst of predefined data sources

Build a New Query
@ [Choose from a kst of predefined dalabases
" Build a new database connection [k
Newt > Esh | Cancel |

users set up basic reports (for example, see Figures 9-1 to 9-6). Once they have
the basic reports, the users can fine-tune them with the provided tools and
palettes (see Figures 9-7, 9-8, and 9-9).

As with any wizard, the report-formatting wizards are useful only up to a
point. Defining complex subtotal breaks and mathematical formulas often
dishearten nonprogrammers; attaching data feeds and crunching the data
effectively are often far beyond their capabilities.

'Figures 9-1-9-7 from “e-Report Designer” demo, © 2002 by Actuate Corporation,
http://demo.actuate.com/erd/ (accessed 20 September 2002).
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Report Wizard - Choose Database

Choose the database you want to use.

Hams | Description |
Duikdata Sample Database Connects to the quikdata sample database.

pital Datat ornects to unn Capéal's database

Connects to the sal

ales Forecast Sample Database les forecast sample dat...

Repot Wizard - Select Fields

Choose the fields to include in your report.

Qualfier: | C:\Actuated\Evalbpp\DATABASE \Securies

Table or View
LookupTransachonT ypes
Office
Order Details
Oiders

&valable Fields:

]
ol

= k

RegioniD
OfficelabelT ext

< Back Next » Einish Cancel

On the other hand, experts can be overly constrained by wizards. For these
users, it is necessary to find a good report package that provides views of
the underlying code as well as an extensive palette of formatting tools (see
Figure 9-8).

If your system requires complicated reports, the best approach may be to
collect requirements and sample reports, program them as well as you or your
developers can, iterate until everyone is more or less satisfied, and then provide
the end users with methods for contracting or isolating certain data in the

FIGURE 9-3

Step 3: Select the data source.

FIGURE 9-4

Step 4: Select the fields.
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FIGURE 9-5

Step 5: Create a control break
(“grouping order”).

FIGURE 9-6

Step 6: Select a layout.

Repoit Wizard - Specify Grouping

Choose the fields you want to group by.

Addiess [State
%‘5 Flame, Address, Clty, Z1P, EWtal
Ebdal k

Grouping Oplions.

< Back l Mewt > I Eirish Cancel

Report Wizard - Choose Lapout Style

Specify the layout for your report.

ROOOOOGN

Paper Size: [81/2by 11 Letier =]
Oventation

& Portrait .

© Landscape j
< Back Hest > Esh | Cancel |

reports—for example, provide a sophisticated filter option, a nested-sort
option, and a method for moving and hiding columns.

Another method for formatting reports is “programming by example.”
In this case, the end users lay out the report as they’d like to see it, and the
program goes out and finds the data that satisfy the rules generated behind the
scenes from the layout. The method doesn’t seem to be available commercially.
However, for more information, see “Masuishi and Takahasi in Lieberman”
(2001, pp. 175-190).
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% Actuate & Report Designer - [Offices * - Design E ditor)

U fFle Edt View nset Fomal Hepod Took Window Hel 18] x|
OBH 5 IRA -~ 458928 Uad Jw
U k> Al Ew
i 1 GCIwWebSite ol [Read-Only)  FEE
a ':I..‘ 4 . = = ! QCrwebSibe ol
el - il [ ceoPra 2
- - = ﬂ
Quinn Offices -;z';;:;;@- -
F Stter st e B =
[ )& OfceSisiebiop Betore - OihceStaiehieade

State: State

T OffceStainGioup PageHesder
F [i ¢ OfficeStateGinup Contert - DetaiFrame

Name: Name
Address: Address
City: City
Zip: ZIp

EMaii: EMail

Copyright 2000 Quinn Capital Investments. All Righls Reserved.
Member NASD/SIPC.

User agreement | | Privacy statement

|

. . | o

Eding Hodde, GCWabSaes0L Coms oo KW

Generating Output FIGURE 9-7

You're on your own now: the

Generating a set of forms or a report is an end-user activity that, at a mini-
design environment.

mum, includes selecting the format and then the records. It may also include
scheduling the report or batch of forms to run at a particular time of day or
day of the month, quarter, or year.

Selecting the format is usually as simple as selecting the name of the report
or form—the format comes with it. Selecting the records, on the other hand,
is a bit more complicated.

Note that many of the issues discussed next have database implications.
Some types of databases and methods are better than others for finding
and displaying large numbers of records. Include your database team in all
discussions about sorting, querying, selection, and display functions.
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#. Project1 - Microsoft Visual Basic [design] - [Form1 (Code)] -|E|§j
Bﬂbgdikﬁiew Ejopcth'matQpbug&ngewDugram lods Add-Ins Window Help -|I!lﬁ
B-a-T SR BA 0y s MEPRYRE 04,01 |
K| |CRViewer1 x| |CloseButtonClicked -
R - CiosebiuttonClicked H O3 6
P Dim Report As New CrystalReportlmﬁcmu 3 '
s 08 ; , DownibadFinished . grms - =l
L Private Sub CRViewerl_CloseButtdnawnioadStarted A _Fﬂf“l {Farm
ey DragDrop = ¥ Designers
= 430 End Sub DragOver CrystalRepol
CrilOnDetail -
Private Sub Form Load() DrilOnGraph | e L4
e DrilonGroup .
Screen.MousePointer VbﬂourglasbriIOnSuhre "
CRViewerl.ReportSource = Report ExportEthp(;iWed I(Rﬁ 1 Coyi _|
CRViewerl.ViewReport FirstPageButtonClicked » ewer ewer s
Scereen. MousePointer = vbhDefault Alphabetic ICabeqpﬂzed'
Marne) CRViewerl &
End Sub (Causesvalidat True
DisplayBackar True
Private Sub Form_Resize(] Dis:::ﬂozng:]Jse
CRViewerl.Top = O DisplayGroup] True
CRViewerl.Left = 0 DisplayTabs False
CRViewerl.Height = ScaleHeight
CRViewerl.Width = ScaleWidth
End Sub
=
B i 2%
1
FIGURE 9-8 Selecting Records for the Report or Set of Forms

Showing underlying code
(Crystal Reports and Visual
Basic).?

There are two points at which users may select records: Before the data appear
onscreen or after. The choice depends on the size of the database and the
processing time required. For example, if a database contains tens of thousands
of records or if it is updated continuously (for example, it contains ticker
information for multiple stocks), it might make sense to force the users to
select or filter the records first (see Figure 9-10). If, however, the database is
relatively small or if the report is already filtered (by stock name, customer

2Both screen shots (Figures 9-8 and 9-9) from “Using the RDC with Visual Basic® 6.0,” © 2002
Crystal Decisions, http://www.crystaldecisions.com/products/dev_zone/demo.asp (accessed 23
September 2002).
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#, Projectl - Microsoft Visual Basic [design] - [CrystalReport] (CrystalReport)] _.dﬂﬂ
[3 Ele Edt View Project Formst Debug Run Query Disgram Tooks Add-Ins Window Help =l&x|
B-a-T@E L ORM o]y x| NEREREA T o0 g ssoxmn
x| o 7 - | B Project - Project1 X
s | [ £ 8] 8 2|02 [[z@e@|oc]nru|E| i |
aano—d || Main Repart
m__;m l -~ i ’ (= % Farms -]
- | =1 @ Database Fields T A e o e G R S R W
L) =[] Customer e B3 Formi (Form
&= Customer IC F|epcn Header a [Section | ™ = 3 Designers
FH s . 3 CrystaRepor
o= Cystomer Ot | - [ e
@=) Customer M |~ L 4| f »
&= Contact Firs | _ ™ R
o= Contact Las! | - Iﬁ’f'mDafe FrintTime Properties - Field17 B3
@= Contack Titke  * . 4 i
= Contact Pos_Pepoit Header b (Seciion?2) |Field17 [FieldObject =]
= Last Year's € |- P Alphabetic | Categorized |
o= fddresst L L e AmPmType 1 - crAmPmi 4 |
o= Address2 | - | i s . i aM
@ City A m‘wamer.Last Year's Sales (Mumber) ] e Ll
=) Region - Yl r EooleanOutpL 0 - crTrueOr
NP Svurney Sum of Last Year's Sales / Country BorderColor [l &Ho000C™
m= Postal Code EottomLineSts 0 - crLSMoLir
== E-mail M . (CantGrow False
= YWeb Site |CharacterSpa 0
Phone CloseatPageB True
o= Fax (CurrencyPosit 0 - crleading
[+ %4 Formula Fields : (CurrencySymb
[?] Parameter Fields o ]l I (CurrencySymt 0 - crCSTha
i+ = Group Name Fields | - E::: g DateCalendar 1 - crGregor
E Running Total Fields | ToBr 00% DateEraType 2 - crcEra
S&l S0l Expression Fiele | - DateFirstSepz -
i+ % Special Fields 4 DateOrder  0- crieartic o |
# " Unbound Fields : S— -
v "
i | ) B
name, or technician ID, for example), then it might be better to present FIGURE 9-9

all of the records and then let the users eliminate records if they need to (see
Figure 9-11).

The advantage of the first method is that the report (or batch of forms)
won’t overwhelm the system (see also “What to Do if There Are Too Many
Records in the Report” for more solutions to the same problem). Make sure,
however, that if you use this method, you display the empty report window too.
Many users are puzzled when they ask for a report and get only a selection
box. They may lose track of what they’re doing if there are any environ-
mental distractions (keep in mind that short-term memory lasts for about
10 seconds).

The advantage of the second method is that the users know exactly
where they are and what they’re working on. By displaying the report window

Design palettes (Crystal
Reports and Visual Basic).
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] Alarm List Filter

%] Select Records =l gl e Lever: Ticket Number:
Employee 10: Event Type: y*
v
alarm Level: Ticket Number:
- 8/29/2002
i Time: Log Text |  Employee ID
/ ! : :
oK || Cancel |
FIGURE 9-10 first and then letting them remove records, they won’t forget what they were
doing.

Forcing users to select records . .
first. It may be appropriate to offer both options. For example, users may

prefilter or select records but then choke down the list even more with a filter
on the report window itself (see Figure 9-11).

Scheduling Reports

Scheduling may be a requirement of the report design. There are two types:
(1) scheduling an ad hoc, impromptu report or batch of forms for a quiet time
of the day or overnight and (2) scheduling reports and forms to print on a
daily, weekly, monthly, quarterly, or other regular schedule.

For an ad hoc schedule, any calendar tool with selectable days and times
of day will do. Java, for example, includes a Calendar class; reporting packages
will offer extensions to that class (or alternative calendars).
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] Alarm List Filter

Employee 10: Event Type: Alarm Level: Ticket Number:
: . - : = 2 .

Date: Time:

e e
Event History 8/29/2002
Date/Time | EventType | Log Text |  Employee ID

8/29/2002 2:29:55 PM Alarm Waming, lowBattery SLF1111
8/29/2002 2:21:57 PM Alert Email sent to rachel@centralstation.com SLF1111
8/29/2002 2.21:57T PM Alert Email sent to watson{@centralstation com SLF1111
8/29/2002 221:23 PM Alarm Minar, application SubsystemFailure SLF1111
8/29/2002 22123 PM Alarm Waming. applicationSubsystemFailure SLF1111
8/29/2002 2:20:30 PM Clear Cleared, pumpFailure VRS1049
8/29/2002 22001 PM Clear Cleared. highTemperature VRS1049
8/29/2002 2:19:36 PM Alarm Critical, engineFailure VRS1049
8/29/2002 2:19:36 PM Alarm Critical, pumpF ailure VRS1049
8/29/2002 2:19:36 PM Alarm Crtical, engineFailure VRS1049
8/29/2002 21916 PM Alarm Indeterminate, pathT raceMismatch SLF11M
8/29/2002 21831 PM Alarm Minor, highTemperature VRS1049
8/29/2002 2:18:10 PM Ticket Ticket 1910 created (Alarm ID 1601) AUTO
8/29/2002 21729 PM Alarm Major, pumpFailure VRS1049
8/29/2002 2:17:07 PM Alert Email sent to rachel@centralstation.com SLF1111
8/29/2002 2:16:33 PM Alarm Major, lowF uel AAP2345
8/29/2002 2:16:31 PM Ticket Ticket 1908 created (Alarm ID 1600) AAP2345
8/29/2002 214:23 PM Clear Cleared, highTemperature VRS1049
8/29/2002 2:13.47 PM Clear Cleared, engineFailure VRS1049
8/29/2002 2:13:23 PM Alert Page sent to 212-555-1234 SLF1111

Setting up a regular schedule, however, can get more complicated. FIGURE 9-11
Setting a date and time and creating repeats aren’t too difficult, as shown in | .. g users filter the existing
Figures 9-12 and 9-13. report.

But what about running a report once a month on the last day of the

month provided that it isn’t a Saturday, Sunday, or holiday? If the calendar
program recognizes the idea of “work week,” then the rule could be set as
“Run this report on the last day of the month unless that day is not a workday.
If it is not a workday, then pick the last workday before the last day of the
month.” If the calendar program doesn’t know about work weeks, then a user
may have to go into the calendar and set the exceptions manually. (Also, try
setting holidays that occur on different days every year, like the United States
Thanksgiving—simple calendars won’t let you pick “the last Thursday of
November every year.”)

What if your system reports peaks related to certain holidays? In the
United States many telecommunication systems show peaks in traffic on
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FIGURE 9-12

Setting up a simple date and
time.?

& Edit Event 3
General |Fieped] Note |

Work on book....| —f

Time: & [09:00 AM=- 10 [1000AM = O

" No Time
Date: | 9/28/2002 = Today |
_ Sep 2002
8 M T W Th F S
A1 I o el e e
B8 m 1t B 8w
® 7 o’ 19 2 2
2 22 a5 = 27 BB}
29 20
[~ Alam:

[ Private

Mother’s Day. But what about tracking peaks in international traffic: Do you
know which calendar you should use?

Manipulating Reports

Manipulating a report is an end-user activity that includes changing the sort
order and sometimes the column order. It may also include selecting rows to
view details or perform analyses.

Ways to Sort Columns

There are two types of sorting: single level and multiple level (nested).

For single-level (one-column) sorting, provide sort controls on the
columns themselves. If the users want to sort by name rather than date, for
example, they simply click the “Name” column head. A symbol, usually an

3© 2001, Palm, Inc.



Edit Scheduled Transaction

Manipulating Reports

Account to use: Tvpe of Transaction:
o OK
|Citi Personal v| |Print Check vl _—
¥ Cancel
Payee: Next Date: e
INYE Dept of Finance El Address... I |1 2/15/02 E % Help
Category: Amount:
[TaxFieal Estate [+]  seit | 753
Memo: Group
[Staten Is
How Often: Mumber of Payments
|Duarterly LI (999 = indefinitely): |999
Monthly A 2
Every two months ; Record This Many
e — Days In Adyance: [5
Estimated tax
Twice a year
Yearly v
arrow or triangle, appears in the column heading to indicate that this column  FIGURE 9-13

controls the sort. (If the symbol is always there, then the column head or the
symbol is colored differently to indicate the sort column.)

To reverse the sort, the users can click the same column again. The symbol
points up for ascending order (alphabetically, numeric) and down for descending
order (reverse alphabetical, date, numeric)—see Figures 9-14 and 9-15. (Note,
however, that Hotmail uses underlined links, implying “more information here,”
rather than the button look that would be more appropriate for an action.)

Some designers provide additional single-level sort options on the web
page. On eBay listings, for example, sort options are available on the column
heads and in a line above the table. Users get the same results whether they
click the column headings or use the sort options.

For example, as shown in Figure 9-16, users can either click the Price
column heading to reorganize the list by highest to lowest prices or they can
click “highest price.” For ascending order, they can click Price again or they can

“From Deluxe Quicken 2000, © 1999 by Intuit, Inc.

245

Selecting a repeat.*



246 CHAPTER 9 Interacting with Output

New Scholarship: All-Ink.com College Scholars... 8k
[] DevTak 5D's DevTalk: Governments Go GaGa for Open So... Aug 28 3%
3 Dafts [] eLearning Alert Today's most dynamic business visionaries--No... Aug 28 19k
_1l TrashCan [] webmaster@fastweb.co... Your Fastweb Benefits Aug 27 *
) customerse... [] webmaster @fastweb.co... New Scholarship: TextbookX.com Scholarship - ... Aug 21 8k
Create Folder | [ webmaster@fastweb.co... New Scholarship: Fulbright Grant! Aug 3 6k
Manage Folders | [] pevrak SD's DevTalk: Are You a Patriot? ul 29 40k
[[] Harvard Business Sch... mmmwwm Julg 15k
FIGURE 9-14
Sorting by “Date” in descending
order.
FIGURE 9-15

Sorting by “From” in ascending
order.

Subject Date Size

B9 SentMessaces [[] Agile Modeling SD's Agile Modeling: The Power of Teamwork Mar22 11k
[] Adile Modeling SD's Agile Modeling: Ambler's Guide to Modeli... Apr17 1%

e [] Agile Modeling SD's Agile Modeling: Agile Modeling and Featu... May 22 11k
) TrashCan [] Agie Modeling SD's Agile Modeling: Business Analysts: Bridg... un2t 14k
_) customerse...  [7] British Airways British Airways Summer Sale! Europe from only... May 3 sk
Create Folder | [] DevTak SD's DevTalk: Open Source Seizes Latin Americ.... May 30 45k
Manage Folders | [ DevTak SD's DevTak: Fighting Poverty with Open-Sour... un2s 46k
[] pevTak SD's DevTalk: Are You a Patriot? ul2s 40k
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All Categories Save this search
20 items found for medical model
Sort by items: ending first | newly listed | lowest priced | highest priced
Picture Item Title Price v Bids Time Left
hide
NEW CONMED MEDICAL $764.71 “BuyikVow 2d 04h 00m
HYFRECATOR MODEL 2000
o WELCH ALLYN MODEL 48100 $169.50 3 3h 33m
MEDICAL LAMP
l" OLD 3' MEDICAL ANATOMICAL $100.00 - | 2d 0%h 36m
' TORSO & HEAD MODEL ‘s
New Lifesize SPINE MODEL- $94.95 - 6d 11h 27m
Chiropractic Medical $99 95 ~Buyit how
click “lowest price.” Although the sort options are redundant, the redundancy  FIGURE 9-16

accommodates both users who don’t know about clicking column heads and
more practiced users who click column heads all the time.

Multiple sort levels, also called nested sorts, are more difficult for inexperi-
enced users to understand but are often required for complex management
reports. For example, executives of multinational firms might want to get a
regional sales report that shows subtotals for individual sales representatives
within counties (bottom-level sort), then subtotals within states (next level),
then subtotals within countries (next level), and finally subtotals within
continents (top-level sort).

Nested sorts require a separate popup window or an easily hidden frame.
The separate window hides complexity from uninterested users who don’t
need it while providing the options and controls that report designers need
for a truly complex sort. (But don’t eliminate column-head sorting for the
generated report. Once the report is onscreen, users may want to reorder the
columns to look for trends or outliers.)

For example, Figure 9-17 lets users:

e Select multiple columns for a nested sort.

e Change the nesting order using the up and down arrows—the first on
the list is the top-level sort.

eBay results sorted by price.
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A Select Sort Options

—Columns:

Product_ID
Cust_Name
ST_Addressl
ST_Address2City
State_Province
Post_Code
source

Catalog

Price
sale_Percent

_ a Num_Products
Product_name | <Remove | | acredit_rating

[ Add > | —Sort Order:

mwarn_rlags

[ << Remove All J

Sort Options:

) Ascending
) Descending

| OK |L Use Defaults J[ Cancel J[ Help J

FIGURE 9-17

Complex nested-sort popup
box.

e Switch each column between ascending and descending order (the
triangles in the Sort Order box indicate ascending and descending orders).

Even a less complex sort, like the one from Microsoft Outlook (Figure 9-18),
needs its own popup box. Inside the box, the operation is pretty clear.
Onscreen, however, it would be difficult to tell what was sorted inside what,
especially if the new sort order wouldn’t change the lists in any obvious way.
For example, the list in Figure 9-19 doesn’t change much if you nest the
columns by “Attachment” inside “From” inside “Received.” But nesting would
make a big difference in a financial report with subtotals on “Outstanding
Bills” and “Paid Bills” sorted by “Date” within “Customer.”

Ways to Change Column Order

Changing the column order by dragging and dropping is standard desktop
and Java functionality, but unfortunately it is not available in XML, HTML, or
JavaScript.

To let users move columns on XML, HTML, or JavaScript reports, you will
have to provide a separate “reformat columns” page or frame (like the desktop
dialog box in Figure 9-20). However, remember that certain types of columns
should not be moveable—for example, if the rows are numbered, you don’t
want users moving the number column into the middle of the report.
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FIGURE 9-18

One of the simplest ways to do

Sort items by a nested sort.
O scendng | %]
|Recewed ;]
(¢ Descending Cancel I
Then by Clear Al |
IFrom _‘,J (+ Ascending
(" Descending
Then by
TR | s
(¢ Descending
Then by
|none) 7| -
o
Select available fields from:
|Fremend'y-usedﬁelds ﬂ
FIGURE 9-19
Nested sort doesn’t make
much difference.
t [ % @ From Subject Size i
- RE: Online Order #5299 3 )02 2:45 ..
a orders@nichega... Confirmation of Electronic Order e SKB
=] Light Impressions  SUSAN FOWLER, Archival Supplies from Light Impressions Thu 9/26/2002 12:... 16KB
= pd ACM Launches New PD Centre, Offering Online Training Courses at N o Charge  Tue 9/17/2002 3:5... SKB
=1 1-800-FLOWER... SAVE 50%* on your printed holiday cards and browse our fall catalog online. Tue 9/17/2002 2:3... 17KB
= MIT Enterprise ... Automotive Tel s event, September 25th Tue 9/17/2002 11:... 12KB
a Moresponse@m... Your Sprint Bill is Ready Mon 9/16/2002 10:... 4KB
= QuickBooksBillin... Welcome to QuickBooks Billing Services Fri 9/13/2002 12:1... 9KB
=] Amazon.com Pa... Refund Confirmation Thu 9/12/2002 2:3... SKB
(=] AlBooks Support Re: In Search of Sugihara has gone missing Wed 9/11/2002 9:5... 4KB
=] cs ALIBRIS Shipment Notification Sun 9/8/20029:59 ... SKB
La QPB Customer S... Re: Which month is this 30% off for? Thu 8/29/2002 9:4... 6KB
=) order-update@... Cancellation from Amazon.com Order (£002-1470261-5192050) Wed 8/28/2002 12:... 4KB
=i Amazon.com Pa... Refund Confirmation Wed 8/28/2002 11:... SKB
=] USHolocaustMe... automated message - USHMM web contribution recieved - automated message Wed 8/28/2002 10:... 4KB
=) auto-confirm@a... Your Order with Amazon.com (£103-6502444-4712632) Tue 8/27/2002 11:... 16KB -]




250 CHAPTER 9 Interacting with Output

Show Fields

Available fields:

Do Not AutoArchive
Due By

Follow Up Flag

Junk E-mail Type
Message

Read
Sensitivity

Add -> ||I$tance | o

Originator Delivery Requeste

Show these fields in this order:

% Flag Status
_<-Remove | (o0 Status Cancel |

From
Subject
Received
Size

v NewFed.. |

I Move ﬁJ Move Down
Select available fields from:

Frequently-used fields

=

FIGURE 9-20

Microsoft Qutlook dialog box
for changing columns and their
orders.

Saving Output
Saving output has these possibilities, in order from simplest to complicated:
e Printing the reports or forms and saving them in a paper file.

e Archiving the report or forms in fixed states to allow historical
comparisons.

e Saving the criteria for generating reports or forms so that they can be
regenerated using the most recent data.

e Saving copies of the data so that historical reports can be regenerated
and manipulated later using different criteria.

Print for the File Folder

While doing the research for The Myth of the Paperless Office, Sellen and
Harper found that keeping paper in file folders and cabinets met real needs.
“Paper documents best support browsing through familiar materials,” they say.
“For example, flicking through paper files helps remind owners of their
contents” (2002, p. 204).



This became especially clear during a case study of buyers at a chocolate fac-
tory. When the buyers met with suppliers, they carried paper files with them and
scribbled notes during the meetings. Prior to meetings, the buyers would often
skim the files to remind themselves where they were in the process. At any time,
they might need to answer queries from suppliers or other buyers, and when they
didn’t have the answers in their heads, they would use the paper files. Also, phys-
ically handing over a file to another buyer was a way of visibly delegating respon-
sibility to the second buyer for that supplier relationship (2002, pp. 130-131).

Printouts are obviously useful in this type of situation and should not be
discouraged.

Archive Output

At the same time, Sellen and Harper found that not every piece of paper in a
file needed to be saved or would make sense once the file’s owner was no longer
around to explain the file’s contents. However, certain documents had to be
saved “just in case”—in case there was ever a lawsuit or an investigation,
for example. If there were no laws requiring that these files be saved on paper,
they could easily be saved digitally. “The digital realm ... seems ideal for these
materials, allowing as it does a variety of automatic search and retrieval
mechanisms for sifting through large volumes of materials that may not have
been looked at in years” (2002, p. 134).

When designing an output system, then, you need to look at archival
requirements, both legal or regulatory and physical. How much can you save
online? How much do you have to save in paper files, locally or off site? What
types of removable media—CDs, diskettes, tape drives—can you use?

Save the Criteria for Formats and Output Generation

In a web application, there are various items you might want to save and
various points at which you might want to save them.

While formatting: Provide standard Save and Save As options for the original
output format (note that a desktop program will often be more efficient
than a web-based program for creating report formats). Make sure that you
allow local or temporary saves as well as final saves to the server. Reports can
be complicated and time-consuming to create and should not be checked
for errors until the user says he or she is ready to save the final version.

After generating: Once the forms or ad hoc or management reports are
generated, users will often change the results—by changing the sort order,
column order, or filtering criteria, for example—in the browser window.

Saving Output
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Provide ways to save these ad hoc changes. Some possibilities include the
following.

e Letting users change and then save new sort orders, column orders, and
filtering criteria on separate popup windows or frames. When the user
returns to the report window, the settings are automatically
reconstructed. This method works best when users keep coming back to
the same report or table and changes are incremental.

e  Letting users change and save settings and then save the entire report
and settings under a new name. This method works best when users look at
many different reports or many different versions of the same report
(different employees, same filters, for example) or want to share reports.

e Saving the customizations as “favorites” (either by expanding on the
browser’s own favorites code or creating new code). This method can be
the same as either of the first two options, but it takes advantage of users’
understanding of the idea of favorites.

Save O0ld Data

Most organizations don’t need to rerun queries on old data. For historical and
legal purposes, it’s usually enough to save a printout or digital copy of the
output. However, if your organization needs to reconstruct reports or queries
using different search criteria, for example, or using different formulas, you
may have to keep a copy of the data used to generate the output, not just the
report or form itself. If this is a requirement, you'll need the data administration
staff to agree to it: It will be up to them to take data snapshots and store all that
information somewhere for a fixed amount of time.

Communication and Distribution

Once the report, set of forms, or table has been formatted and generated,
the last step is deciding what to do with it. Since the information is likely to be
valuable to more than one person, there may be a need to distribute it, either
as a data query or as formatted output. Some readers may also want to print
the output and save the hard copy. Others may want to download and save an
electronic version.

Use Email

People expect email to be built into the web applications. Web pages are full of
mail-to links, so why can’t web applications have them too?



Communication and Distribution

It’s not that easy, of course. Interesting reports will be sent to many people
and not always the same ones. Since mail-to links go to only one email
address,® you may need to create an email-distribution function. But if the
workflow requires distribution, creating a reusable method for emailing
reports is certainly worth considering.

Distribute Information About Access

Besides email, there are other ways to make reports available to other users.
For example, the list could be saved in a flat file on an internal server, with
read—write permissions for the entire distribution list. Or the filter and sort
order could be saved and made available to the distribution list. Anyone who
was interested could then reconstruct the list.

Distribute Knowledge, Not Just Data

Consider adding a content management system (CMS) to your application.
Users could then review and update analyses in a frame on the same window.

A network troubleshooting system, for example, might have a window like
the one shown in Figure 9-21. As equipment problems appear on the map at
the top (a map is just another type of report), the application uses the equip-
ment type (“Acme”) plus problem type (“applicationSubsystemFailure”) to
find the relevant troubleshooting record in the CMS (“Acme servers do not
reboot themselves after blackouts”).

You could also let users add analyses to the CMS from the report window.
Depending on the cost of mistakes, you might have to include an oversight
function to keep mistakes out of the CMS database: Someone would have to
check each analysis before making it available to everyone; or the team itself
could comment and vote on its usefulness. However, an all-in-one-place
window like this would make many people very happy—information would
stay up-to-date, troubleshooting would be more effective, and the online help
would be about the domain—network troubleshooting—rather than about the
software—what button to push. See Brown and Duguid (2002, pp. 112-113) for
a description of a similar system.

Export to Text Files

Java’s Swing and many of the report writers include export functions as part
of their toolkits. One popular export type is Adobe PDF, which maintains

5This email address may actually be a distribution list’s address, but it’s still hard-coded—users
can’t pick the names of people they want the report to go to or add new ones easily.
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FIGURE 9-21 the visual look of the original file and can be locked to prevent changes (see
Alarm map at the top, alarm Figure 9-22).
text in the middle, and Other common export styles are comma-delimited and tab-delimited data
troubleshooting help at the files (see Figure 9-23), spreadsheet files, and graphics such as JPG and PNG.
bottom. Other report writers—for example, SwiftView—export to Hewlett-

Packard’s printer control language (PCL) format, which is especially useful
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3 QCl Intranet - Save or Vie as PD L oft Internet Ex

®» ACTUAT]

QCI Intranet Thursday, October 10, 2002
Save Portfolio @ help

Save/View report in Adobe PDF format.

Al
® Current page
O Pages: |
Enter page numbers and/or page ranges separated by commas For example 1.3 .5-12

Tip: After you click the View PDF button, Some versions of Microsoft Intemet Explorer may not comrectly display the
Adobe PDF report pages If you are using Acrobat Reader 4 0, upgrading to 4 05 may help. Otherwise, press F5 to
refresh the viewing window, or save the PDF report to your local disk before wewing.

in situations where printers have been optimized for a particular domain FIGURE 9-22
(SwiftView, Inc., undated). Banking and mortgage offices, for example, usually
have laser printers that handle odd-sized forms and media.

Exporting to PDFS

Export to Data Files

XML is a standard from W3C (World Wide Web Consortium) that is used to
structure, read, and display data on web pages. XML lets database developers
define and use field tags in the same way that HTML developers define and use
formatting tags (Figures 9-24 and 9-25). For a simple, clear description of
XML, see “XML in 10 Points” (World Wide Web Consortium Communication
Team, 2001). For internationalized XML, see Savourel (2001).

XML pages can be designed so that customers can read data directly
into their own systems and manipulate the information using their own appli-
cations. Federal Express already lets customers integrate shipping and tracking
information into their own corporate information systems. As Actuate
Corporation says about their own XML options, “Though end users may not
necessarily want to view e.Reports in [XML] format [as shown in Figure 9-24],

°From “e-Report Designer” demo, © 2002 by Actuate Corporation, accessed by clicking Download/
Print at http://demo.actuate.com/live/direct/export.html (accessed 10 October 2002).
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FIGURE 9-23 e-commerce applications would benefit greatly from receiving data in XML

: . »
Exporting to comma- or format because they can process it automatically” (Actuate undated).
tab-delimited files.” In Software Development magazine, Krishnamurthy Srinivasan describes

methods (and provides code fragments) for using XML data for business-to-
business (B2B) integration. XML structure standards for vertical markets are
being written to match the Electronic Data Interchange (EDI) standards,
he says, and these should lead to seamless transactions between customers’
business processes and vendors’ Internet applications in at least some vertical
markets (1999, pp. 35-42). For other examples, see “Data Output: XML and
Business” in Resources.

’From “e-Report Designer” demo, © 2002 by Actuate Corporation, http://demo.actuate.com/live/
direct/export.html (accessed 10 October 2002).
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RCl.nef DUINN DAPITAL INVESTMENTS

- — . -
Vendor News Transactions Policies Shipping Contacts

GC| Home
<?umi version="1.0" 7>

“”LOQOUI . <cXML versionz="0.9">
<Orderfeguest>
| Poticies <OrderfeguesiHe ader orderlD="319220" orderDate="5/1/00">
| <ShipTo>
Approvals <DakverT o>Chris Hansen</Delver To>
Shigping <1ree1>9917 Apple Way</ et
<City>Greensville</Ctys .
Tax information <State>TR</State> ['€
e - <PostaiCode>23456</Post allode>
Volume Purchasing <Country>UBAL/Country>
</ShipTo>
Guinm Mail <hliTo>
<Yare=Diane Moore</ iames
Update Profils <Gtrest>01 California Way< /5 rest>
Candact Ouinn <Cty>Boston</City>
ororwtin: <State>MA</Stater
<PostaCode>2045</PostalCode>
<Country>USA</Country>
</aliTo>
<Tota>$51,000.00</Totals
</Ordertegues lHe ader>
<ltemOut reguestedDeiveryDate="5/3/00" quartity="5">
<ItemDetal>
<Dascrpton=Optiplex GX1 - 500MHz Pentium 111 System</Deccnptons
eManufacturerPart D> 4804</Manufac turerPart D>
<UmitPrice>$2,500.00</UnitPrces

</TtemDetal>

PFIFT e LN

“Printer-Friendly” Versions

Many informational web pages offer “printer-friendly” links that remove
banner ads and backgrounds and display the material so that it can be printed
correctly—for example, without cutting off text at the right margin. See
Figures 9-26 and 9-27 for examples.

Note: On e-commerce and text-oriented sites, don’t print pages immedi-
ately when the user selects the “printer friendly” option; just display the page
differently and let the users print the reformatted page. Printing automatically
startles people and wastes paper.

For web applications, on the other hand, the “printer-friendly” problem is
a little different. For one thing, you may have less control over the format of the
reports. Users may have moved, shrunk, expanded, or hidden columns. Or the
report may be very wide, which is not a problem on the screen where users can
scroll to see what they want, but is a problem on paper.

8Both screenshots (Figures 9-24 and 9-25) from “e-Report Designer” demo, © 2002 by Actuate
Corporation, http://demo2. actuate.com/Quinn/qci3_transactions.html (accessed 10 October 2002).

FIGURE 9-24

The raw XML for purchase
orders.®
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DUINN CAPITAL INVESTMENTS

_ “Vendor News ((Transactions’ “Policies “ Shipping " Contacts

Page [ o1 D] *

Quinn Capital Investments
e Purchase Order K 900 Boker Wey
sh ' San Mateo CA 94404
ipping
o e Purchase Order No. 319220
Purchase Order Date: 5/1/00
| Vendor: Dell Computer Corporation
Quinm Mall
| Updats Profils
g Bill To: Diane Moore Ship To: Chns Hansen
|- Camastban:§ a1 Califarnia Way 9917 Apple Way
Boston Greensville
MA 2345 TX 22456
USA USA
Inv. ID Description Qty. Unit Price Ext. Price
4804 Optiplex Gi1 - S00MHz Pertium Il System 5 $2 500 00 $12 800 00
3430 PowerEdge 4300 Server 2 §5 50000 $11,000 00
FIGURE 9-25 It’s not impossible, though, to translate the onscreen version to a paper
What the XML looks like on a version. Well-designed cascading style sheets (CSSs) will let users print reports
web page. and forms correctly without forcing users to click a “printer-friendly” button.

When the user presses Print, the print CSS takes over.

For example, to print a form without pictures, say, you can set the “media”
attribute to “print” and attributes for individual elements you don’t want to
print as “display: none” (Thompson undated). You can also change the type-
faces and point sizes, spell out the URLs hidden in links (on some browsers),
change the background and foreground colors, change the orientation from
portrait to landscape, and many other things (Meyer 2002b). See “Cascading
Style Sheets” in Resources for more information.

Another way to print reports well may be to make the columns completely
“liquid” with a CSS (Newhouse 2001). For a very wide report, however, even
liquid pages may not solve the problem—the columns will be too narrow
to read. In this case, try developing a few report templates with the help of
users. What you may not be able to print all at once, you may be able to print
in pieces.
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Doing research? Search the archive for more than 500,000 articles:
' | | Since 1996 v ©

(&) E -Mail This Article
Printer-Friendly Format
=0l Most E -Mailed Articles

Reprints
VWake up to the world with home delivery of

PRy T The New York Times newspaper.
— Click Here for 50% off.

FIGURE 9-26

“Printer-friendly format” button
(from the New York Times

FIGURE 9-27 Online).

Printer-friendly version (from
the New York Times Online).

= | ) ht: jwwew.nytmes com/2002/03/02jnatonal/02VETS htmiZpagewanted =printBposition=botto v e

Ehe New ork Eimes o

September 2, 2002

Some Notable Old Soldiers Fight to Avoid Fading Away

By STEVEN A. HOLMES

: A

AKLAWN, I, Sept. 1 — The veterans gathered in hotel meeting rooms this weekend, several ambling in with the aid of
walkers or canes, others walking on legs no longer steady or sure. They came to talk of death, not their own, but ther
organization's.

Since 1948, three vears after they finished fishting in World War II, the survivors of the 7615t Tank Battalion have met annually to
renew friendships; inquire about children, grandchildren and now great-grandchildren; and swap tales about their exploits on the
battlefield.

The tales of the 761st, the first black tank battalion to fight i the war, are mmpressive. The baftalion, nicknamed the Black Panthers,
endured two years of training on harshly segregated Army posts in Louisiana and Texas. In Europe, it became one of the most
decorated black units in the war, fighting in the Banle of the Bulge and breaching the Siegftied Line, while suffering a 50 percent
casualty rate. After the war. the battalion's men fought for recognition, finally receiving a Presidential Unit Citation in 1978 and
successfully lobbying to have one of their own, Sgt. Ruben Rivers, awarded the Medal of Honer in 1997.

While racism, the Germans and indifference to its exploits could not destroy the unit, death and mfinmity have thinned its ranks. This
vear the main business at the annual convention was to decide whether the 2002 gathening would be the last
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What to Do if There Are Too Many Records in the Report

What should you do if users ask for a report containing so many records that
it either crashes the system or uses so many resources that no one else can
access the database while the report is running? For example, we heard of one
customer who tried to run a report that contained 76,000 orders. After seven
hours of churning, the system finally gave up.

There are two contradictory forces at work here:

*  You want either to prevent the problem before it occurs or to catch it
before anyone has invested too much time in the process.

e However, you don’t want to prevent users from running long reports if
there is a legitimate reason to do so.
Solutions

There is more than one solution, and, in fact, you can put some of them
together for the best answer to your particular problem. Choosing the right
approach or set of approaches requires that you look at the following factors.

e Report type (ad hoc, management, active, etc.).
e Workflow requirements.

e End-users’ level of domain and software knowledge (which will change
over time, in either direction).

e Administrators’ level of expertise.
e Available equipment.
*  Available development time and talent.

Following are the possible solutions, broken into categories by workflow.

Before Starting the Report
Choke Down the List Ahead of Time

Provide hard-coded filters that automatically choke down the lists—in other
words, automatically restrict the view by user ID, by to and from dates, or by
some other criteria.

An alternative to hard-coding the filter is to let managers or database
administrators set up the filters. The end users then get reports customized by
local administrators, who are more likely to know what they need to see than
the designers or developers do.
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e Advantages: Except in extraordinary circumstances, the “too many”
problem is solved. In fact, it never shows up. Hard-coded filters are
suitable for static or historical reports.

e Disadvantages: Hard-coded filters are too restrictive for open-ended
queries or dynamic reports.

Schedule the Report to Run During Off-Hours

®  Advantages: No one (except other users running off-hour reports) will be
affected by a long report cycle.

e Disadvantages: An input mistake or system failure while running a report
or process overnight may not be caught until morning, when it may be
too late.

Schedule the Report to Run on Multiple Networked Machines

Certain highly skilled system administrators and developers can create super-
computers from a group of off-the-shelf computers, servers, and workstations
(Preston 1992, pp. 36-56). By networking the machines, heavy-duty data-
crunching operations can be distributed across every office computer with
unused cycles—overnight, this would be nearly every computer.’

e Advantages: This type of system can generate reports more quickly,
without overwhelming the network, than if the process was restricted to
one or two servers.

e Disadvantages: Networking multiple servers to process reports and other
time-consuming processes requires a high level of technical expertise.

While Generating the Report

Show the Count and Suggest Changes

Try either of these approaches:

e When the count is higher than X, display a message with the count, state
that the report will be too large, and ask the user either to change the
selection criteria or cancel.

“Taking advantage of unused cycles (on Internet-connected computers rather than office computers)
is the idea behind the Search for Extraterrestrial Intelligence (SETI), Oxford University’s Center
for Computational Drug Discovery THINK program, and other scientific and philanthropic
programs. See SETI@home, http://setiathome.ssl.berkeley.edu/, and the Intel Philanthropic Peer to
Peer Program, http://www.intel.com/cure/research.htm, for more information.
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e The system can count all records or just count up to X and then stop and
present the message. X can be configurable by the system administrator
or database administrator.

Advantages: Counting the number of records is usually fast and technically
easy, so little time is wasted. The users maintain some control, since they can
change the criteria and solve the problem themselves. The administrators can
prevent system crashes by setting X higher or lower as needed.

Disadvantages: If there a legitimate business need for a report of a
size larger than X, it cannot be fulfilled without getting the administrators
involved.

When Displaying the Report
Use Buffers

Chunk the report into sections (buffers). The system retrieves the first X of
records and displays them, then the next X records when the user clicks a
“Get more” button (or continues to load in the background), and so on.
The previous records remain in memory and can be accessed with a “Get
previous” button.

e Advantages: The users maintain complete control of the report; the only
restriction is their patience. Also, this method is familiar from Internet
search engines.

e Disadvantages: It can get tiresome, poking along from screen to screen.
Consider whether the report is long just because no one thought about
organizing the information better.

Make Sure the Report Makes Sense

Chunk the report by what makes sense. For example, if the user asks for years
of data, don’t display hourly datapoints.

e Advantages: The report is more useful without forcing end users to make
decisions they might feel should be obvious.

®  Disadvantages: This approach requires excellent requirements collection
and analysis, plus more if~then programming.

Show an Overview, Then Provide Details on Request

Summarize reports automatically and provide details only on request. Total
the records by break points (customer name, date, etc.) and show only the
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summaries. As long as drill-down is available, users can get any detail
they want.

Advantages: This approach follows Shneiderman’s mantra: “Overview
first, zoom and filter, then details-on-demand” (Shneiderman 1996, p. 2).
As such, it provides users with an already structured approach to a
problem without restricting them to the overview alone.

Disadvantages: Automatic (and sensible) summarization requires more
programming as well as excellent requirements collection and analysis.
However, if the overall application contains graphs and other
visualizations, some of the code (and much of the thinking) should be
reusable—a report like this is simply a text version of a graph.
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Designing Graphs
and Charts

A graph, (also called “chart”), is a visual method for quickly displaying numeric
and quantitative information (see Figure 10-1, for example). Graphs provide
overviews.

This chapter describes the design of graphing software, in terms of both
graph parts (labels, axes, symbols, etc.) and the issues you need to address if
you want to have useful and usable graphs. But first, a few assumptions and
ground rules.

e The graphs described in this section are data driven, not hand drawn.
In other words, the graphs are generated from databases or data files of
some kind, not plotted by hand from lab notebooks or other sources.
Note: Some graphing tools provide methods for scraping (extracting)
data from web pages rather than going to a database for the numbers.
See Figure 10-1: The tiny “d” at the lower right is the “Data Source” link
that takes readers to the web page from which the data were extracted.
For more on data scraping, see the Graphs section in Resources.

e If users are using the graphs to analyze problems, it is important to let
them manipulate the graphs—for example, by changing the datasets,
selecting only certain rows or columns, or switching between row and
column orientations. If, on the other hand, users are expected to just
present the graphs for others to read, the degree of manipulation can be
much lower—presenters might be able to change the titles and captions
and annotate the graphs but they won’t need to change the datasets, the
selections, and so on. (If you later find that they do, there might have
been an error in the task analysis.)

0]
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FIGURE 10-1 _—
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¢ One of the things that makes computerized graphs so useful is that they
can be transformed. Transformations can occur in the graph style (from
high/low/close to timeline, for example), in the axes (from arithmetic to
logarithmic), in the colors or symbols used, and so on. However, some
transformations are wrong or misleading, and as a designer you have a
responsibility to turn users away from incorrect or inappropriate uses of
graphing techniques.

e Other processes that can make computerized graphs especially useful are
drilling down to other graphs or to the source tables, filtering based on
selection, querying on queries, and working with coordinated views
(in other words, users can select a set of data in one frame and the
selection is highlighted in other frames at the same time; this is also
called brushing). These additional processes are not necessarily difficult

"From “Box Office Sales” demo, © 2003 by CORDA Technologies, Inc., http://www.corda.com/
examples/go/movie/yesterday.cfm (accessed 27 January 2003).
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to program (the filters and queries can be adapted from other areas in
the software, for example), but to do them right requires thinking
graphically rather than textually.

e Finally, do not simplify a visual for the sake of simplicity. Remember that
people use visualizations to help them solve difficult or ambiguous
problems. It is only to be expected that, to an outsider, the visualization
may seem as inscrutable as the problem. As William Cleveland says,

“The important criterion for a graph is not simply how fast we can see a
result; rather, it is whether through the use of the graph we can see
something that ... could not have been seen at all. If a graphical display
requires hours of study to make a discovery that would have gone
undetected without the graph, then the display is a success” (1994, p. 117).

Will This Data Make a Good Graph?

Howard Wainer (1997, p. 129) recommends the rules of thumb in Table 10-1
to decide whether you should turn a set of data into a graph. You can use these
rules when arguing for or against adding a graphing module to a software
package—for example, you can argue that if no one is ever going to get more
than 20 or 30 numbers at a time from the database, a spreadsheet or table
module is good enough.

Less than or equal to 3 numbers: Use a sentence.
4 to 20 numbers: Use a table.
More than 20 numbers: Use a graph.

Data Rectangles Hold the Information

The central area, called the data rectangle or the data square (Figure 10-2),
holds the data points as well as other structures, such as grids, axes, and scales,
that help users understand and read the graph. The following sections describe
these structures.

Use Grids if the Data May Be Hard to Read

Use gridlines if the data are dense or complex and users need help to read
across or down easily (Figure 10-3). However, don’t let the grid overwhelm the
data, as shown in Figure 10-4. The lines are too dark, and users will never need

TABLE 10-1

Using Numbers of Items to Pick
a Display Style.
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to use the vertical grid. Because the grid in Figure 10-3 is much less obtrusive,

The data rectangle.

the graph is much more readable.

Edward Tufte provides many other excellent examples of bad grids in
The Visual Display of Quantitative Information (1983, Chapter 5, “Chartjunk:
Vibrations, Grids, and Ducks”).

Hints for Using Grids

The grids go in the background. Don’t put the grid over the data. Grids
are always background, not foreground; the data must be more obvious
than the grid.

Let users turn the grids on and off: Rather than supplying a graph with
fixed gridlines (or no gridlines), let the users turn the gridlines on and
off as they need them.

Make comparisons easier: If a graph contains too many datasets to be
understood easily, sometimes the designer divides the graph into
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Costs, in U.S. Dollars

FIGURE 10-3
Relative Maintenance Costs, Good gridlines.
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multiple graphs, with each dataset in its own window. (Another solution
is to put each dataset on its own layer and let users add and remove
layers. However, this doesn’t let users compare the graphs as easily as if
they were side by side.)
FIGURE 10-4
Relative Maintenance Costs, Overdone gridlines.
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FIGURE 10-5

Comparing graphs without
grids ...

Having a grid simplifies comparisons between the graphs, especially if
they are next to one another on the screen. For example, it is more difficult to
compare the curves in Figure 10-5 than it is to compare those in Figure 10-6.

If you create a set of related graphs, use the same grid at the same scale in
all graphs in the set.

Axes Show the Variables

Scatterplots, bar charts, and line graphs usually have two axes (more under
certain conditions).

e The horizontal, or X, axis shows the time or cause of an event—the
independent variable (Figure 10-7).

FIGURE 10-6

And comparing graphs with
grids.
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e The vertical, or Y, axis shows the caused effect—the dependent
variable.

Note that the axes can be reversed, with the X vertical and the Y horizontal,
especially for bar graphs.
To pick the correct proportions for the axes:

e Make sure the space enclosed by the axes is not too large or too small for
the data.

e Avoid distortion by making the scales equal in size.

e But also let users adjust the axes if distortion shows the data trends
better (described below).

Size the Data Rectangle Correctly

When setting up axes, the graphed information should nearly fill the data
rectangle. If the largest data point is “900” but the scale goes up to “1200” or
more, the rectangle is too large. For example, see Figure 10-8.

Note, however, that in database-driven graphs, you might not have much
control over individual scales or window sizes. In fact, depending on the uses to
which the graphs are being put, you might have to keep the scale the same
between graphs, even if it means that some scales are not ideal for the data and

FIGURE 10-7
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The X and Y axes.
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FIGURE 10-8

Rectangle is too large.

even if the graphing program is smart enough to pick the appropriate scale for
each graph automatically. For example, you will want to use the same scales
for the entire set of related graphs even if the data on some don’t fill the space well.

Square Up the Data

Graph experts generally recommend creating square-ish grid cells by using the
same width between ticks on the scales. In other words, if one axis is “day” and
the other is multiples of $100, make sure that the widths of the spaces between
days is about the same as the widths between the multiples of $100.

As you can see from Figure 10-9, distorting the axes distorts the data
as well. The peaks seem higher and the troughs deeper in the vertically
distorted example. The line seems to flatten out in the horizontally distorted
example.

Distort the Axes to Show Information Better

Although, as already mentioned, the rule of thumb is to create square
grids, there are exceptions. If the users need to look at the rate of change, for
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example, Cleveland (1994, p. 70) recommends changing the aspect ratio of
the graph:

The judgments of the orientations of line segments are optimized when the

aspect ratio is chosen so that the absolute values of the orientations of the segments
are centered on 45°. This tends to center the segments with positive slopes on 45°
and the segments with negative slopes on —45°. This centering is called banking to
45°, a display method whose name suggests the banking of a road to affect its slope.

In other words, if you want to focus on a rate of change rather than on high
and low points, you might want to contract or expand the axes. In Figure 10-10,
for example, you see mostly spikes. In Figure 10-11, on the other hand,
by dampening the differences between the up and down lines, you can see
something interesting—that sunspot activity rises quickly and falls slowly.

In Figure 10-12, on the other hand, what looks like a flat line in the first
graph has a number of segments and a distinct curve in Figure 10-13, the

FIGURE 10-9
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No distortion, horizontal
distortion, and vertical
distortion.
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Peaks and valleys, versus ...
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adjusted graph. For the formula used to adjust the aspect ratios, see Cleveland
(1994, pp. 254-255).

Keep in mind, however, that presetting or hard-coding the aspect ratio is
probably not a good idea. Rather, it is more appropriate to allow expert users
to change the ratio themselves if they suspect that it might be helpful. In other
words, changing the aspect ratios is just another transformation that experts
should be able to make when they’re studying a set of data.

*Both graphs adapted from Cleveland 1994, p. 70.

- R . R - FIGURE 10-12
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FIGURE 10-14

Double X axes.

Offer Extra Axes When Appropriate

Another useful type of transformation is to let users add extra axes. Here are
some conditions under which users might want to have three or more axes:

e To display two versions of the same information
e To show two (or more) related graphs in the same frame
e To show both the logarithms and the log scale on the same graph

e To show the intersection of three points, which can be done on triangle
graphs

e To compare any number of characteristics, which can be done on
radar graphs

Each of these transformations are described below.
Two Axes Show Two Versions of the Same Information

Two X axes can be used to show two different versions of the same information—
for example, “Age in years” on one axis and “Year of birth” on the other, or

MNumber of Incidences
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FIGURE 10-15
DJIA 10 Day, 2001 Viattol .
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“Degrees Celsius” on one scale and “Degrees Fahrenheit” on the other (see
Figure 10-14). This works only when the scales truly match—i.e., when the
data would look no different on either scale.

Compare Two Graphs in the Same Frame

Putting two graphs in the same frame by using two Y axes might be helpful if
there is a close relationship between the two datasets. Based on Figure 10-15,
for example, you could argue that although price and volume should be related
in commodities like oil and steel, they aren’t related for stocks (“DJIA” is the
Dow Jones Industrial Average).

However, to avoid skewing one dataset against the other, use the same
care in defining the second Y axis as the first. If you were the somewhat
dishonest manager of a fleet of gypsy cabs, you'd want to show Figure 10-16 to
the owner of the fleet and keep Figure 10-17 to yourself. The difference is the
second Y axis. In Figure 10-16, the scale is too large (0-70) to show the number
of accidents (0-6) accurately. In Figure 10-17, on the other hand, the scale
matches the data and, incidentally, the number of accidents parallels the
maintenance costs.

“From “Stock Chart Example,” © 2003 by Visual Mining, Inc., http://www.visualmining.com/
examples/serverexamples/stock-volume.html (accessed 15 January 2003).



278

FIGURE 10-16
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Inaccurate double Y axis
comparison.

FIGURE 10-17
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Nevertheless, even if the two axes match, users may find two graphs in the FIGURE 10-18

same frame confusing. You might consider developing a method that lets users
combine and separate graphs to compare related datasets. But first find out
why they’d want to do this and whether they’re really interested in this particular
solution (rather than, say, two graphs next to each other).

Compare Logarithmic Scales and Logarithms on Axes

Logarithmic scales let readers see rates of change more easily than linear scales
do (for more on logarithmic scales, see “Logs and Ratios” later in this chapter).
On most semilog scales (i.e., only one axis is logarithmic), you can show the
log rate or scale on one axis (the power of the change) and the actual numbers
(10 to the nth) on the other (on Figure 10-18, the log numbers are on the left
and the log rate is on the right). This lets readers see the numeric differences

5A logarithm is the power to which a base number must be raised to equal a given value. For example,
the log of 100 using base 10 is 2 because 10 must be raised to the power of 2 (10?) to equal 100.

Two scales: logs and log rate.
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FIGURE 10-19

Sample triangle graph.5

Ternary Plot
Y Data

® Column B ws Column C vsColumn D
—— Column B s Column CvsColumn D

rather than have to calculate them (“Okay, what does the fifth power of 10
look like?”).

Triangle Graphs Plot Three Variables

Graphs with three axes are called triangle, trilinear, triangular, or ternary
graphs. They are used to plot three variables, the total of which is always the
same amount, usually 100 percent but sometimes 1 (Figure 10-19). A typical
example is the percent of material, labor, and overhead in the total cost of a
product—in other words, different products have different percentages of the
three elements but the percentages add up to 100 percent.

The axes of triangle graphs are unlike the other multiple axes talked about
so far, in that each axis is completely independent of the others. For more

®Created using SigmaPlot 2002 for Windows, © 2002 by SPSS, Inc.
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information on triangle graphs, their scales, and variations, see “Trilinear
Graph” in Harris (1999, pp. 423-425).

Note that a triangle graph is not a “three-dimensional” graph as usually
defined. Most graphing packages provide 3D graph effects, but in many cases,
the 3D look adds no information. See “Use 3D Effects Sparingly” for more
information.

Radar Graphs Plot Many Variables

Radar graphs let you compare any number of characteristics. Each character-
istic has its own axis; the zero point is the center of the graph. In Figure 10-20,
for example, the axes show the percentages of nutrients as read off the cat
food cans; each axis is for a different brand of cat food. To make comparing
the datasets easier, the graphing program automatically creates polygons by
running lines and fills between the points on each axis (Figure 10-21 shows the
same information without the polygons, which is not as effective).

Note that the axes on radar graphs are allowed to have completely different
scales. Although none of the radar examples show magnesium or taurine—at

FIGURE 10-20

Radar graph comparing cat
food brands.

Cat Food Analysis

12 B Crude Protein (Min)
B Crude Fat (Min)

O Ash (Max)

O Crude Fiber (Max)

Science Diet

SophistaCat Frisk

lams
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Science Diet ¢

SophistaCat Friskies

Cat Food Analysis

sSD
12 # Crude Proten (Min)
W Crude Fat (Min)
A Ash (Max)
4 Crude Fiber (Max)

lams

FIGURE 10-21

Comparing cat food brands
without the polygons.

FIGURE 10-22

The underlying rows and
columns.

the 0-12 scale that Microsoft Excel picked by default, the trace elements simply
wouldn’t show up—you could easily show them by using 0-0.10 scales for the
trace elements and 0—12 scales for the other nutrients. Of course, the software
has to let you set different scales for each axis.

Figure 10-22 shows the underlying data. Figure 10-23 shows what
happens if you use the columns rather than the rows to generate the radar
graph.

e There are four axes instead of five.

e The axes show the nutrients instead of the cat food brands.

| A . C | D | E | F

1] S/D lams Friskies SophistaCat Science Diet

2 |Crude Protein (Min) 11 1 1" 10 8.5
3 |Crude Fat (Min) 8 55 - 7 4
4 Ash (Max) 23 19 35 18 2
5 | Crude Fiber (Max) 1 1 15 05 17
6 Magnesium (Max) 0.02 0.025 0.024 0.02
7 | Taunne (Min) 0.06 0.07 0.05 0.05 0.07
B
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Cat Food Analysis

Crude Protein (Min)

12

mso

Eiams

O Friskies

0O SophistaCat
W Science Diet

Crude Fiber (Max) Crude Fat (Min)

iy .
7
P
~
\ #

Ash (Max)

¢ Four of the five polygons are covered over by the brand on the top of the
stack.

To fix the occlusion problem, you can switch to unfilled polygons, as shown
in Figure 10-24.

The radar graph is not a familiar format, but could it be more
helpful than, say, a bar graph? See Figures 10-25 and 10-26 and decide for
yourself.

Scales Show Units of Measurement

Scales are another area in which transformations are appropriate and welcomed
by sophisticated users. This section will briefly describe various types of scales
and some of the more common transformations. For complex transformations,
including mathematical and programming strategies needed to create them,
see Wilkinson (1999, pp. 209-230).

Scales are the rulers along which the data are graphed. The intervals or
categories are indicated with markers, called ticks in American English, along
the axes (Figure 10-27). The scales are labeled with their type (“Dates,” for

FIGURE 10-23

Radar graph comparing
nutrients (as per the rows in
the table).
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FIGURE 10-24 Cat Food Analysis
To avoid cover-ups, use lines
only. Crude Protein (Min)
12 —cD
—|ams
— Friskies
- SophistaCat
— Science Diet

Crude Fiber (Max) Crude Fat (Min)
Ash (Max)
FIGURE 10-25
Cat Food Analysis
Bar graph for the same data.
12 —
Wlams
Friskies
o O SophistaCat
B Science Diet
8

Crude Protein (Min)  Crude Fat (Min) Ash (Max) Crude Fiber (Max)
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S/D

| Crude Protein (Min)

Taurine (Min), 0.06, 0% pibetraps oo
M Max), 0.02, 0% o
Rgneshen (Wex), 0.02, O Crude Fiber (Max)
Crude Fiber (Max), 1, 4% W Magnesium (Max)

Ash (Max), 2.3, 10% @ Taurine (Min)

Crude Protein (Min), 11, 50%

Crude Fat (Min), 8, 36%

example, or “Sales Volume”) and, if appropriate, with the units of measurement
(“U.S. Dollars” or “Inches”). The ticks are also labeled.

The three major types of scales can be classified as category, quantitative,
and sequence.

A category scale (also called qualitative or nominal) consists of an ordered
or unordered series of words or numbers that identify people, places,
things, etc. An example would be “Stocks, Bonds, Funds, Cash.”

A quantitative scale (also called value, interval, numeric, or amount)
consists of numbers in sequence with meaningful and uniform spacing
between them. An example would be “$100, $200, $300, $400.”

A sequence scale consists of words or numbers in an ordered sequence
with uniform spacing between them. Time-series and order-
of-occurrence scales are widely used sequence scales (often on the
independent axis). An example would be “Jan, Feb, Mar, Apr, May.”

Within quantitative scales, there are further subtypes: linear, logarithmic,
probability, power, and angular (polar) scales. Most types of graphs use linear
scales—the familiar “10, 20, 30” and so on. Some use logarithmic scales, which

FIGURE 10-26

Pie chart for the same data
(can show only one brand at a
time).
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Vertical Scale

Sedan & Station Wagon

Costs, in U.S, Dollar
-
3

-

o

o \(P »@\G’ & 6'\\_6* »\@ 6‘5‘6‘ »\G'QQ x\d’ \\6' -.6.»\@ w&»& \G" 6"\\& R L
o Q o 0 Q ] L -Q R o Q)
(9; -2 “ O ) d‘) e P »a o 0"3 Gﬂ @ L @

Horizontal Scale — Dates <

FIGURE 10-27 are described in “Logs and Ratios.” For more information on probability,
power, and angular scales, see Harris (1999, p. 335).

Vertical and horizontal scales.
Use Standard Scaling Practices

Following are the standard scaling practices used for most scatterplots, bar
charts, and line graphs. Exceptions are noted where appropriate.

In general, start with 0, 0 at the bottom-left corner of the graph and increase
the numbers, dates, and so on from there. Note, however, that some graphs
(such as logarithmic graphs and graphs that show negative numbers) don’t
start with zero. In these cases, use starting and ending points that
comfortably encompass the data. End with a tick mark and, if there’s room,
the last measurement label (this measurement will be larger than any of
those needed for the data, so it’s not strictly necessary to show the label).

For quantitative scales, use multiples of 1, 2, or 5: The numbers themselves
and their successive differences should break into units of 1, 2, or 5 or be
multiples of 1, 2, or 5. Examples:

Intervals of 1: 0, 1,2, 3 ...
Intervals of 20: 0, 20, 40, 60, 80 ...
Intervals of 0.5: 0, 0.05, 0.10, 0.15, 0.20 ...
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For sequence or time-series scales, customary intervals include hours of the
day, days of the week, and weeks or months of the year.

On scales with decimal numbers, put zeros in front of the decimall.
For example, use 0.1 rather than .1. The decimal point is too easy
to miss.

If points are on the zero lines, offset the scales. In Figure 10-28, since many
of the points fall at zero and are shown on the axis, they become difficult
to spot. If your datasets are likely to have many zero points, offset the
axes—see Figure 10-29.

Note that if you offset axes for any reason, leave a gap or other indication
that there is an offset. Otherwise, readers may not notice that the X axis doesn’t
start at zero and will misinterpret the graph.

Don’t Use Too Many Tick Marks

The purpose of tick marks is not so much to identify every data point but FIGURE 10-28

rather to identify the type of scale. On linear scales, therefore, place tick marks  Points right on the X axis.
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FIGURE 10-29 at equal interval, not wherever a point might fall in the graph (Scientific

X axis is offset to separate the
data points from the axis.

[lustration Committee 1988, p. 91).

Following are standard practices for ticks.

Put the ticks on the outside edge of the axis so that they don’t interfere
with data that are close to the axis.

Use common units for comparisons. For example, remember to
compensate for inflation—1985 dollars are not as valuable as

1975 dollars. Changes in population size, foreign exchange rates, and the
book value of certain assets can also affect your units of measurement
(Horton 1991, p. 77).

Do not overwhelm the graph with tick labels. For example, in

Figure 10-30, the ticks are set to “every 60 days” on a scale running
from 1993 to 2002. This is far too many ticks and labels. Default to
something reasonable—for example, if the data are daily prices over a
year’s time frame, the scale should show months and the ticks should
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probably fall on the first days of the months, not every day. However, FIGURE 10-30

since analysts may need to change the scales from time to time,
provide a method for doing so. fime frame.

Show minor as well as major ticks for logarithmic scales. When showing
tick marks for logarithmic scales, use one long tick at the beginning of
each cycle and smaller ticks at varying intervals for the intermediate
points (see Figure 10-31). The look of a log scale is so distinctive that,
if you don’t show the minor ticks, people may mistakenly interpret the
scales as linear (Harris 1999, p. 222).

Logs and Ratios

Logarithmic and semilogarithmic graphs (also called ratio or rate-of-change
graphs) are used when the rate of change is more interesting than the amount
of change. They are also helpful when displaying data with large differences in
numeric values and/or large differences between multiple data series.

For these two reasons—better visualization of the rate of change and
widely divergent data sets—expert users may require transformations from

Too many ticks for the
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FIGURE 10-31 linear to log or semilog scales. A logarithmic graph (Figure 10-32) involves two

Log scales (a) without and
(b) with minor ticks.

logarithmic scales, a semilogarithmic graph only one. Both are used primarily
with line graphs and scatterplots.

Use different scales to differentiate rates of change: When a data series forms
a straight line on a linear grid, the values along both axes are increasing (or
decreasing) linearly (see Figure 10-33). When the series forms a straight line
on a semilog grid, however, the values along the log axis are increasing at a
constant percentage rate while the variable on the nonlog axis is increasing
linearly (see Figure 10-34). A straight line on a full log grid means that the
values along both axes are increasing at constant rates. For examples of each
type of data plotted on each type of grid, as well as rules for defining and
interpreting log and semilog curves, see Harris (1999, pp. 221-224).

Use log scales to enhance readability: If data points are wildly divergent, it is
hard to get a good overview of the information. The points tend to cluster
in some areas and to be widely separated in others. For example, if your values
range from 0.3, 0.5, 1.5, 2.0 to 8700 and 50,000, it is nearly impossible
to identify values and differences with any accuracy on a linear scale (see
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FIGURE 10-32
Post-Collision
Particle Distribution Logarithm graph (both axes use
' log scales).
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Figure 10-35). With a log scale, on the other hand, the differences are smoothed
out—the scale and the data match in their exponential rates of change (see
Figure 10-36).
Linsar FIGURE 10-33
B Rate of change on a linear
scale.
ol
_,../"

’From “Scatter Plot Using Logarithmic Axes with Very Large Data Set,” © 2003 by Visual Mining,
Inc., http://visualmining.com/examples/serverexamples/scatterplot.html (accessed 22 January 2003).
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FIGURE 10-34

Rate of change on a semilog
scale.

FIGURE 10-35

Linear scale can't show subtle
changes.

FIGURE 10-36
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Labels Provide Overall Meaning

Graphs have these types of labels (Figure 10-37):

Title, centered at top (or flush left if it would overlap a key at the right).

Y-axis label, either centered above the Y-axis scale or turned sideways and
centered facing the Y-axis scale.

X-axis label, centered below the X-axis scale.
Keys (also called legends).

Data labels, which hold the names or values for individual data

points.

Tick or scale labels, which are described in “Don’t Use Too Many Tick
Marks” above.

Following are rules of thumb for designing each type of label.

Rules of Thumb for Titles

The title should use a larger font than any other label on the graph and be
centered at the top of the frame.

FIGURE 10-37
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Suggestion: Provide a default title that users can overwrite if they need to
better emphasize the point of the data. For example, “Company Sales Trend”
doesn’t say as much as “Company Sales Up in Northwest” or “Sales Down in
Southeast.” Note, however, that, since these graphs are being generated from
corporate databases, not all users should be allowed to change titles or labels.
Check data-integrity and corporate ethics rules before adding changeable
labels to your design.

Rules of Thumb for Axis Labels

State the units of measurement. Include the units in the X- and Y-axis labels.
For example, if the dependent variables are percentages, include “Percent”

or “%” in the Y-axis label. The convention is to show the name of the
variable first and the unit of measurement immediately after or below
it—for example, “Costs (U.S. Dollars)” or “Temperatures in Degrees Celsius.”
Exceptions are variables with no dimensions: counts (for example, the
numbers of eggs), ratios, and pH (Scientific [llustration Committee

1988, p. 92).

Indicate the data source. Whenever possible, include information about the
source of the data—for example, the name of the table in the database, the file
name and location, the server name, or whatever will be most useful. The date
the graph was generated may also be helpful. This information can appear in
small type below the X-axis label or in a caption.

On the Y axis, don’t stack letters vertically like this:

— 0o o &

Most people read by recognizing the entire shape of the word, not individual
letters. When you stack the label, you force the reader to puzzle out the word
from the letters. Turn the label sideways, facing the graph, so that the label
can be read from bottom to top.

Make labels clear. Spell out all words. If space is very tight, abbreviate
using only standard abbreviations or symbols. Check an abbreviation
dictionary.
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Rules of Thumb for Keys

The key (or legend) contains the name of the data series and whatever symbol
or color has been used to show the series on the graph (Figure 10-38). The key
can appear outside the graph or inside the data window if there will always be
an empty area (which is unlikely). (Note: Some authors say that labels inside
the data window are called a “key” and the labels outside the data window are
called a “legend.”)

In line graphs, data-series labels can appear in the data window. However,
as soon as you get more than two lines (or even multiple points, as in Microsoft
Excel—see Figure 10-39), the labels start getting in the way.

Rules of Thumb for Data Labels

In software, data labels can be turned on or off rather than always left on,
which clutters up the graph, or always left off, which forces the graph’s readers
to look back and forth between the graph and key. The labels can be the

FIGURE 10-38

Legend showing the data
series.
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$450.00

$400.00

$350.00
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Veterinary Costs

FIGURE 10-39

Too many labels (data series).

data-point values (both X and Y or just the Y value), the data series name, or
the values and data series together.
Here are methods for showing data labels in software.

e Holding the pointer over the point on a scatterplot or line graph or at
top of the bar on a bar chart; the value of the point appears.

e Clicking a toggle that turns all points on or off.
e Using excentric label systems, described next.

Excentric labeling (Figure 10-40) lets the reader see a few dozen data
points or names when he or she holds the pointer over an area; when the
pointer moves, new labels appear or, if the reader moves the pointer quickly
or clicks an object, go away. In some systems, a line connects each label to its
corresponding object (Fekete and Plaisant 1998).

Excentric labels are an excellent solution to the “too many” problem—
when there are so many points in close proximity that the overlap will make
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the labels unreadable, you can use excentric labels to show just a handful at a
time. Because of the connecting lines, readers can pick out exactly which points

are related to which labels.

FIGURE 10-40

297

Excentric labels on a
scatterplot.

How to Use and Choose Symbols on Line and Scatterplot Graphs

Line and scatterplot graphs use symbols to show the individual data points.
To separate multiple datasets, use different symbols—for example, diamonds
for one dataset, squares for another. You can use different textures and colors
as well (colors, however, are sometimes problematic—see “The Problem with

Color” below).

Figure 10-41 is an uncomplicated scatterplot, and most of the data points
are visually distinct. However, most scatterplots and line graphs are not so

simple. Areas of difficulty include:

e Opverlapping points—for example, the data points in Figure 10-42.

e Too many datasets to differentiate easily.
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FIGURE 10-41 How to Separate Overlapping Points on Scatterplots
Simple scatterplot with two William Cleveland, in The Elements of Graphing Data, offers five methods
datasets. for separating overlapping points. For exact overlaps, he recommends either

moving the locations of certain points or jittering—adding a small amount of
random uniform noise to the data before graphing it (Cleveland 1994, p. 158).
Compare Figures 10-42 and 10-43. In Figure 10-42, you can’t tell that some
of the points coincide. In Figure 10-43, however, tenths were added to the
overlapping points to visually separate them.

Note that if you use either of these methods, you should include a
statement saying that the points were moved and describe the method you used
to move them. Adding this statement might be a little tricky, however, since
program logic, not an individual user, may be the one separating the points.
You can try adding a tooltip to the data rectangle or adding the statement as
permanent text in the frame. For example, “If points overlap, this program will
add 0.1 to each point to separate them visually.” Another option is to show the
graph with the points separated and then to let the users toggle it off and on.
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O-Ring Failure Data

Number of Incidences

. X X e O
50 60 70 80 90

Temperature

Whatever you do, though, you need to be able to show the real numbers, not the
manipulated numbers, when the users click on the data points.

Using unfilled circles as the symbol improves the distinguishability of
partially overlapping points (Cleveland, 1994, p. 159). Unfilled circles and a
few other shapes (see Table 10-2) tend to maintain their individuality when
overlapped, since the overlapping pieces are themselves visually distinct (which
is not true of overlapped squares, rectangles, or triangles). See the unfilled
circles in Figure 10-44.

This idea is extendable: Different methods of fill and different weights of
lines can be used to distinguish four or more datasets (Cleveland 1994, p. 163).

Cleveland and other researchers have found that some symbols are easier
to distinguish than others, as demonstrated in Figure 10-45; for example,
circles don’t obscure triangles or vice versa. Table 10-2 (adapted from

More Less
Distinguishable Distinguishable

Use with partial overlap O L] o S} ®©

Use with exact overlap O + < S| W

FIGURE 10-42

Overlapping points at 67°, 70°,
and 76°F.

TABLE 10-2

Easily Distinguished Symbols.
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FIGURE 10-43

O-Ring Failure Data
Altering numbers to separate

overlapping points.
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Cleveland, 1994, p. 164) shows a set of symbols that are easily discriminated.
Use the top row when there is little overlap; use the bottom row when there is
a lot of overlap. Pick symbols starting from the left—for example, you would
use O and ® for two datasets with partial overlap, then O, ®, and © for three
datasets with partial overlap, and so on.

Finally, there are “sunflowers”—symbols with “petals” that indicate the
number of actual data points in the symbol. For example, in Figure 10-46 the

FIGURE 10-44
O-Ring Failure Data
Using circles for partially
: : 3z
overlapping points.
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crosses indicate four points, the star, six points. Use this method when there are
exact overlaps or when many points are crowded into a small region
(Cleveland 1994, p. 157).

For other sets of easily discriminated symbols and graphic elements, see
Leland Wilkinson’s The Grammar of Graphics (1999, Chapter 7, “Aesthetics,”
especially Table 7.3, “Aesthetic Attributes by Geometry,” p. 162).

The perceptual rules behind distinguishable symbol sets are described in
Colin Ware’s Information Visualization (2000, Chapter 5, “Visual Attention and
Information That Pops Out”).

How to Separate Multiple Datasets on Line and Bar Graphs

Visually separating multiple datasets is often a problem with line graphs,
especially when lines cross. Separating datasets on bar graphs can be problematic
as well, especially if there are more than three or four sets.

Bar graphs show multiple datasets by clustering bars against the inde-
pendent axis. See Figure 10-47—when the two bars are attached, costs are for

FIGURE 10-45

Shapes and fills distinguish
datasets.
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FIGURE 10-46 the same date; when the bars or clusters are separated, costs are for different

“Sunflower” symbols.

dates. (Although this may seem obvious, inexperienced graph makers some-
times don’t separate the clusters. The bar graph then looks like a histogram and
confuses experienced graph readers.)

Designers commonly use one of two methods to distinguish lines and
bars: color or texture. However, both methods have disadvantages.

The Problem with Color on Graphs

Eight percent of men—1 in 12—have red-green color blindness. In other words,
if you have 25 men in your office, odds are that two will have trouble separat-
ing red from green, either when the colors are next to one another or when the
lights are dim. (Note that most individuals with color blindness see all colors of
the spectrum but simply can’t tell the difference between two of them. For this
reason, color confusion is more accurate than color blindness.)

What does this mean to designers? It means that using red and green lines
as the default colors in graphs, for example, is a bad idea. Every 12th male user
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won’t know what the graph says. Another bad idea is using red lettering on a
black, brown, or green background, since all of these colors may blend into one
another for users with color confusions.®

Another problem is that color isn’t as good for showing detail as black and
white. As Colin Ware (2000, p. 122) puts it, “The red-green and yellow-blue
chromatic channels are each only capable of carrying about one-third the
amount of detail carried by the black-white channel. Because of this, purely
chromatic differences are not suitable for displaying any kind of fine detail.”
For a demonstration, try writing text in yellow on a blue gradient background.
Even though the two colors are very different, the yellow text becomes almost
impossible to read once the luminance (darkness or gray level) of blue is the
same as the luminance of yellow, as shown in Figure 10-48.

SIf you're designing for chickens, on the other hand, you won’t have a problem with color
blindness. Chickens have 12 different kinds of color-sensitive cells, versus our three. See Colin
Ware, 2000, p. 105.

FIGURE 10-47

Bar chart with two datasets.
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FIGURE 10-48

Yellow on blue doesn’t work
when the luminance is the
same.

This example shows
how difficult it is to

visually separate
two colors when

The Solution to the Color Problem

The solution is to use color as a secondary, not a primary, signal. For example,
you could have a temperature gauge on which a virtual mercury bar
changes from blue to red as the temperature gets higher. The height of the
mercury would be the primary cue. The change in color would be the
secondary cue.

For line graphs, you'd use different types of lines instead of different colors.
Figure 10-49 uses only color, whereas the revision, shown in Figure 10-50, uses
solid and various types of broken lines. Note: Because heavier lines seem more
important than thinner lines, don’t use different weights instead of different
patterns unless, of course, you're trying to indicate that some lines are more
important than others.

On bar charts, differentiate clusters of bars with various hatching and fill
textures. However, make sure you don’t choose textures that are too busy,
like the ones in Figure 10-51.

For a two-bar chart, the best solution is one solid black bar (or white bar,
depending on the background color) and one empty bar (see Figure 10-52).
Remember that black and white are colors too, and they are more useful than
most because they have more contrast—on a white background, a black line
has more contrast than any color, and vice versa.

For charts with more than two clustered bars, you can either use shades of
gray or colors with distinguishable grayscale values. Every color has a grayscale
value (its “darkness,” so to speak) as well as a hue (the “redness” of red, for
instance). If you use colors separated by 20 percent differences in grayscale,
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The wrong way to format bars. Relative Maintenance Costs,
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everyone will be able to tell the bars apart. In Figure 10-53, for example—the
SL2 bar is lavender (RGB [red, green, blue] codes 153, 153, 255), and the SW
bar is wine (RGB 153, 51, 102).

A good way to check for grayscale is to create your graph, capture it,
and then change the image or palette to “grayscale” using your favorite graphics
program. If you can still differentiate the bars, then you've selected the
right colors for the graph. Note: For a professional-strength method for
testing grayscales, see “Technical Note: How to Create a Grayscale Chart” in
Chapter 12.

Interactive Methods for Separating Multiple Datasets

Figure 10-54 is a good example of a graph that has been overwhelmed with
datasets. Although the graph’s author used different symbols and colors to
separate the datasets, there are still too many intersections for this graph to be
readily understood.

You don’t have to live with confusing graphs, however. Besides color and
texture, there are many interactive ways to separate or manage datasets:

e Nesting graphs (drilling down to other graphs or to the source tables).

e Layering graphs.

FIGURE 10-53

Good grayscale separationin a
color graph.
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FIGURE 10-54
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Far too many datasets on
one chart.
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e Filtering based on selection.
*  Querying on queries.
e Working with coordinated views.

All of these methods separate the datasets into different graphs, either
within the same frame or on separate frames (or both, depending on what the
user asks for). The usability rubric here is: “Provide an overview first; hide the
details until you're ready to see them.” Nested graphs: When graphs, diagrams,
or maps are nested, it means that multiple points have been crunched into and
hidden behind another point, bar, or what have you. When the user selects that
element and clicks an “Open” option (perhaps by double-clicking it or clicking
a separate button), the element expands into a graph of its own.

This graph can be embedded in the current frame (the other parts of
the graph have to move away to accommodate it), overlaid on the original
graph, or opened in a new browser window. In Figure 10-55, for example, users
can click the file folders to open subsections of a flowchart; the chart rearranges
itself to accommodate the new sections (Figures 10-56 and 10-57). To close the
subsections, users click the brown rectangles or the “Expand/contract sub-
graph” button at the top of the window (between the arrow and the globe).

Switching to a table view can also be considered drilling down. See Figure
10-58 for an example and “How to Show the Underlying Data” later in this
chapter for more ideas.
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Decide whether to open new browsers or embed the graphs in the current
browser based on your task analyses. Separate windows are better for compar-
isons; in-place graphs are better for maintaining context. Users may have good
reasons to ask for both methods.

Zooming in or out can be another way to drill down into the underlying
information, provided that zooming in provides more information, not just a
bigger picture. In Figure 10-59, for example, the user zoomed in on a section of
the graph; in Figure 10-60 the user zoomed in again, but she gets no more infor-
mation—there are no additional data between points. The lesson here is that if
you go to the trouble of adding a zoom, make sure the effort is worthwhile.

Zooming in can also be helpful for people with poor eyesight or tired
eyes. Layered graphs: When graphs (or maps) are layered, it means that each
dataset exists in its own transparent window, at least metaphorically. To the
end user, the layers work like the layers of printed acetate one could flip up in
old anatomy books—first the skin layer, then the muscle layer, then the organs,
then the skeleton.

In Figure 10-61, users simply click the part of the pie chart they want to
expand and the new chart (Figure 10-62) is layered on top of the existing chart
(only one subchart can be layered at a time).

“From “More smart diagramming,” JViews demo, © 2003 by ILOG Corporation, http://www.ilog.com/
products/jviews/demos/nestedlayout/index.cfm (accessed 10 January 2003).

FIGURE 10-55

Click the file folders to open
hidden subcharts.?
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FIGURE 10-56

Starting graph with the pointer
indicating that drill-down is
available.!

FIGURE 10-57
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WThree screenshots from Deluxe Quicken 2000 (desktop application), © 1999 by Intuit
Corporation.
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FIGURE 10-59

First zoom-in on a graph."
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FIGURE 10-60

Second zoom-in offers no
additional information.
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"From “Stock Chart” demo, © 2003 by ILOG Corporation, http://demo.ilog.com:8888/stockdemo/
index.html (accessed 28 September 2003). Note that there is nothing wrong with zooming on
demos, even if it doesn’t make sense in the context. Just don’t do it in real software.
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FIGURE 10-61

Donut chart."?

FIGURE 10-62

Overlaid, translucent
drill-down.

Another method is to provide a set of checkboxes or toggle buttons, one
per layer. If the user clicks on a layer’s button, the layer appears on the window,
overlaying any already visible layers. See Figures 10-63 and 10-64.

Filtering: For graphs with many datasets and a lot of activity
(for example, a network troubleshooting system that pings the network

2From “A Gallery of Chart Types,” © 2003 by ILOG Corporation, http://www.ilog.com/products/
jviews/demos/chartgallery/index.cfm (accessed 28 September 2003).



FIGURE 10-63

Graph with eight datasets.
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FIGURE 10-65

Scatterplot matrix with the
middle-left box selection
reflected in the other boxes.

every 10 seconds), users may need to isolate one or two timelines
from the dozens or hundreds normally on the window. To filter a
graph, you may be able to adapt whatever filtering interface you
already have in your system. See the section on filtering in
Chapter 6.

Querying on queries: When there are many points (not just many sets of
points) and/or when the graph is used to analyze problems, it may make
sense to provide a query-on-query option. In other words, rather than
asking users to run new queries each time they have new questions,

let them refine the query using the same set of data.

Working with coordinated views: In systems with coordinated views,
if users select a set of data in one frame, the selection is highlighted in
other frames or windows at the same time.
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Data Rectangles Hold the Information

For example, in The Elements of Graphing Data, William Cleveland
describes a method for showing multidimensional data in a two-
dimensional space, called the scatterplot matrix (1994, pp. 193-205).
The matrix separates, rather than overlays, such divergent datasets as
abrasion loss, tensile strength, and hardness. Each dataset appears its
own box in the matrix.

This system is interesting from a coordination as well as a visualization
point of view—selecting a set of points in one box (in this case, the
middle-left box) highlights the related points in the other boxes.

In Cleveland’s example (see Figure 10-65), selecting materials with
low hardness makes all of the related points in the other boxes solid
black. The graph shows that abrasion loss depends on tensile strength
(1994, p. 207).

The researchers at the University of Maryland have developed a series
of sophisticated coordinated views (University of Maryland Human-
Computer Interaction Lab 2003). In Figure 10-66, for example, users can

FIGURE 10-66
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select a group of items by sweeping a rectangular area on the scattergram  Coordinated displays.
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FIGURE 10-67

Trendlines indicate the relative
rise in repair costs for the
two cars.

(at the right). The selected items are highlighted with orange triangles in the
text area.

How to Show Patterns in Noisy Data: Use Trendlines

Trendlines are lines or curves constructed mathematically from the graphed
information. They are used to find and show underlying patterns in noisy data
(Figure 10-67). Many formulas for fitting exist, but one of the most popular is
locally weighted regression (called loess).

Understanding which smoothing formulas to use requires both a study of
statistics and careful thought about what connections (or lack thereof) you
expect to find in your data. Both are beyond the scope of this book. However,
for formulas for loess and other fitted curves and lines, see Cleveland (1993).
For more on the programming aspects, see Cleveland (undated) and Wilkinson
(1999, Chapter 8, “Statistics”).

How to Indicate Important Values: Reference Lines

Include reference lines in your designs when users need to spot an important
value or range of values quickly. This value may not really be part of the
graphed data. In Figure 10-68, for example, the reference line indicates the
average of the data points (plus “Factor: Author Bias,” a hand-done annotation).

Relative Maintenance Costs,
Sedan & Station Wagon

900 4

i EmsL2
- SW

700 4 Linear (5L2)
— Linear (SW)

Costs, in U.S. Dollars
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Springfield Dog Ownership
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Shepard
In Figure 10-69, reference lines are shown at midnight and thereby separate the ~FIGURE 10-68

graph into 24-hour days.

If you offer reference lines, make sure they do not overwhelm the data.
You might also want to provide the user with a method for moving them
(drag-and-drop), annotating them, and turning them on and off.

How to Show Where Errors Might Be: Use Error Bars

An error bar is a line with a top and bottom, attached to a data point or bar,
that indicates one of three things: a sample standard deviation; an estimate of
the standard deviation of a statistical quantity, also called the standard error; or
a confidence interval for a statistical quantity (see Figure 10-70).

Error bars are useful when potential errors might be important to the inter-
pretation of the data (in statistical terms, they show the margin of error) and

From “Examples,” © 2003 by Visual Mining, Inc., http://www.visualmining.com/examples/index.
html (accessed 13 January 2003).

Reference line shown at the

average.”®
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when the people reading the graph know what they mean. As Cleveland points

On a candlestick chart, out, because there are at least three meanings for the term error, the caption
reference lines at the two should say what is being shown. For example (Cleveland 1994, pp. 59-61):
midnights.'

e “The error bars show plus and minus one sample standard deviation of
the data”; or

e “The error bars show plus and minus an estimate of the standard
deviation (or one standard error) of the graphed statistic”; or

e “The error bars show a confidence interval for the graphed statistic.”

For more information about error bars and other methods for showing
variation, see “Statistical Variation” in Cleveland (1994, pp. 212-220).

Note: Do not confuse error bars with the lines extending from the tops and
bottoms of the rectangles in candlestick charts (see Figure 10-69). The tops of
the lines in these charts indicate the highest price for the stock during that time
interval, and the bottoms, the lowest price.

"“From “FX Charts,” © 2003 by Forex Capital Markets, http://quote.fxtrek.com/misc/fxcm?2.asp
(accessed 10 January 2003).
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How to Show the Underlying Data

Users of e-graphs will sometimes need to see the numbers underlying a graph,
so make sure that they can access them. Following are three methods. (Another
method is excentric labels, described in “Rules of Thumb for Data Labels.”)

Switch views: Let users switch between tabular and graph views with a
pushbutton, tabbed dialog boxes, or a link.

CORDA Technologies, Inc., developer of the PopChart web-based,
interactive graphing software, lets developers provide text versions of the
data for accessibility as well as informational purposes: The [d] symbol
in the lower right hand corner indicates that the graphs contain
descriptive text as shown in Figure 10-71 and Figure 10-72.

Toggle numbers: Let users toggle data points on and off with a checkbox.

Click a point: If the user clicks on or hovers over a data point or bar,
show the underlying value (see Figure 10-73).

BLeganchuk, Zhai, and Buxton 1998, p. 349.

FIGURE 10-70

Error bars shown at the tops of
the bars.”



FIGURE 10-71

The tiny “d” at the right is a
link to the underlying data.'s

A~ CORDA

Los Angeles

powerad by PopChart

Descnptlon of chart titled, Customer
Satisfaction Ratings %H|ghly fied).

FIGURE 10-72

Customer Satisfaction Ratings (% Highly Satisfied)
The underlying text.

Horizontal Bar chart with 4 groups with 3 items per group.

Group 1, New York.
Item 1, 2001 98.
ITtem 2, 2002 84.
Item 3. 2003 83.
Group 2, Chicago.
Item 1, 2001 76.
Item 2, 2002 82.
Item 3. 2003 54.
Group 3, Atlanta.
Item 1, 2001 82.
Item 2, 2002 63.
Item 3. 2003 68.
Group 4, Los Angeles.
Item 1, 2001 63.
Item 2, 2002 71.
Item 3, 2003 54.

back

*From “Build Your Own” example, © 2003 by CORDA Technologies, Inc., http://www.corda.com/
examples/popchart/ (accessed 30 September 2003).
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Relative Maintenance Costs,
Sedan & Station Wagon
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FIGURE 10-73

Use 3D Effects Sparingly

Although three-dimensional effects may be appealing, resist them unless
your data really benefit from a 3D approach. For example, note the three
axes in Figure 10-74: Maximum temperature (Tmax) on the left, relative
humidity (850RH12) on the right, and air quality (PM25Max) at the center.

There are two problems with using three-dimensional effects only for
esthetic purposes (see Figure 10-75). First, the effects add visual noise to the
image and may distract readers from the information. Second, unless the
datasets are carefully arranged, one or more of the data series may be
hidden by the others, as shown in Figure 10-76. The yellow data series is
nearly completely occluded by the magenta and purple series.

Show the value when the user
clicks or hovers over the data
point.
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Maximum Temperature, Relative Humidity, PM2.5

P2 5hiax

$50RH12

FIGURE 10-74

3D is useful when there are
three axes."”

The author says that she actually plotted five dimensions by using color and size. Adapted from
“Salt Lake City Air Quality, Spotfire Analysis,” © 2001 by Jennifer Golbeck, HCIL, University
of Maryland, http://www.cs.umd.edu/class/spring2002/cmsc838f/Apps/presentations/golbeck/
temp-hum.html (accessed 1 October 2003).
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Fruit Sales, Volume

160 —_
1
1404

120 -

of&‘#@

FIGURE 10-75

Using 3D effects for esthetic
purposes only.

Fruit Sales, Velume

FIGURE 10-76

Obscured data series.
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Graph Types Based
on Use

This chapter is designed to help you select the right graph type and format for
your data. The types of graphs are organized by usage.

e  Simple comparisons.
e Changes over time.
e Statistical analysis.

e Proportion.

Simple Comparisons

The graph types in this section let readers compare small numbers of datasets
easily.

Bar Chart

Also called column charts, bar charts (Figure 11-1) are good for comparing or
ranking a small number of values (no more than 10 or 12). They are also useful
when the data sets are so similar that they would overlap if shown as lines. By
using a bar chart, you can visually separate the data sets.

The spacing between bars or sets of bars should be one-half the size of
the bars. (If all bars touch, the graph will look like a histogram rather than a
bar chart.)

|

325
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Sample bar chart.

1
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FIGURE 11-2
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Sample horizontal bar chart.!
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Horizontal Bar Chart

Horizontal bar charts (Figure 11-2) are good for long category labels—you can
put the labels right in the bars if you want.

'From “PopChart Examples,” © 2003 by CORDA Technologies Inc., http://www.corda.com/examples/
go/sports/jp_baseball.cfm (accessed 28 January 2003).



. FIGURE 11-3
Relative Maintenance Costs,
Sedan & Station Wagon Sample clustered bar chart.
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Clustered Bar Chart

Clustered bar charts (Figure 11-3) are good for comparing two to four
data sets.

Zero-Line Bar Chart

Also called deviation bar charts, zero-line bar charts (Figure 11-4) are good
when values fall above and below zero or some other fixed point.

FIGURE 11-4
00

Sample zero-line bar chart.

400 4

200 4
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FIGURE 11-5

Sample pictorial bar chart.

Pictorial Bar Chart

Pictorial bar charts are good for making a graph more interesting and for
making information more easily understood across language and educational
differences. However, as shown in Figure 11-5, the pictographs used to create
the bars sometimes have to be broken to match the data; this could be seen as
a disadvantage.

Pareto Diagrams Are Not Bar Charts

Do not confuse Pareto diagrams with bar charts. Pareto diagrams (Figure 11-6)
highlight the major types, causes, and sources of defects, usually in manufac-
turing situations, so that the primary contributors can be identified and
addressed first. Although they use bars and look like bar charts, Pareto
diagrams always have the same format: The highest bars are to the left, and a
curve shows the sum of the values of each bar in percentages. The last point on
the curve represents 100 percent of the defects.

For more information on Pareto diagrams, see Harris (1999, p. 267,
“Pareto Diagram/Graph”).
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Potential Pitfalls for Three-Dimensional and Pictorial Bar Charts

In pictorial graphs, watch out for changes in apparent volume. In a bar chart
made of cylinders whose edges represent the value of a variable, doubling the
values (height and width) increases the perceived size of the cylinder by four
times. In Figure 11-7a, for instance, cylinder 2 looks at least four times larger
than cylinder 1, instead of just twice as large (Horton 1991, p. 78). The correct
way to show the difference is to stretch only one axis, not both or all three
(Figure 11-7b).

If you double the height of a pictograph (the picture used in a pictorial
graph), its width doubles as well. In Figure 11-8, the proportions are mislead-
ing because the second milk carton looks four times larger, not just twice as
large (Huff 1982, pp. 68—69). The example in Figure 11-9, on the other hand,
does not exaggerate the change, and the example in Figure 11-10 follows the
rule for columns—stretch only one dimension.

*Adapted from “Case Study Report: Failure Reporting, Evaluation and Display (FRED) Report,”
Dave Whetton, © 2003 by ReliaSoft Corporation, http://www.reliasoft.com/ newsletter/3q2002/
fred.htm (accessed 2 June 2003).

Simple Comparisons

FIGURE 11-6
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Sample Pareto diagram.?



330 CHAPTER 11 Graph Types Based on Use

a4 a—
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FIGURE 11-7

(a) Exaggerated volume versus
(b) correctly scaled volume.

FIGURE 11-8

Don’t double the size of a
pictograph.

Milk Consumption Doubles
3__
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Milk Consumption Doubles
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Changes Over Time

The graphs in this section let readers compare datasets over time.

Line Graph

Also called time-series graphs, line graphs (Figure 11-11) are good for compar-
ing one set of values to another. They are also good for displaying trends.

Angles and points indicate that the lines are composed of actual data
points. Smooth curves indicate interpolated data (points discovered mathe-
matically by filling in between actual data points). Broken-line or grayed
curves indicate extrapolated data (guesses based on actual data).

Changes Over Time 331

FIGURE 11-9

Multiply the pictographs rather
than their volumes.

FIGURE 11-10

You can also stretch one
dimension.
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FIGURE 11-11

Sample line graph.®
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High/Low/Close

High/low/close graphs (Figure 11-12), a variation of line graphs, are used to show
at a glance high, low, opening, and closing prices for a stock or other financial
instrument. (They are also called bar chart within the financial industry, even
though they are not bar charts in the traditional sense.) The bar is read as follows:

Highest price

s
Closing
price

Opening
price

Loﬁgstpﬂce

SFrom “PopChart—Bureau of Justice Statistics,” © 2002 by CORDA Technologies Inc., http://
www.corda.com/examples/go/bjs/property.cfm (accessed 29 January 2003).



Changes Over Time 333

YAHOO INC Historical prices
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Candle Chart FIGURE 11-12

Also called candlestick charts, candle charts (Figure 11-13), another line graph Sample high/low/close graph.*
variation, show opening, closing, highest, and lowest prices.
The candle symbol is read as follows:

Highest price .
9 - P Higheit price

Opening~ Closing-
price price

Closing Opening
_prlce _price

Lowest price
Lowest price

Candles are shown as filled when the closing price is lower than the open-
ing price and unfilled when the closing price is higher. The positions of the
opening and closing prices are flipped as well.

“From “Stock Quote (Historical),” © 2002 by CORDA Technologies Inc., http://www.corda.com/
examples/go/stock/ (accessed 29 January 2003).
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FIGURE 11-13 Statistical Analysis

Sample candle chart’

This section shows the best-known graphs used for statistics: histograms,
frequency polygons, and scatterplots. However, there are many more types of
statistical graphs. Check Resources for more information.

Histogram

Also called step charts, histograms (Figure 11-14) are good for comparing
counts. They show the frequency with which specific values (data elements) or
values within ranges (class intervals) occur in a set of data.

Software should let users adjust the intervals (also called bins, class intervals,
classes, group intervals, or cells).

Rules for Formatting Histograms

The rule, according to some style guides, is that histogram bars must always
touch and the bars (or sets of bars) on bar charts must never touch. However,
these two rules are sometimes violated.

SFrom “Stock Quote (Historical),” © 2002 by CORDA Technologies Inc., http://www.corda.com/
examples/go/stock/ (accessed 29 January 2003).
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For example, certain high-volume financial bar charts don’t separate the
bars (see Figure 11-15). Putting spaces between the bars would just add visual
noise, so the bar chart rule—that the bars should be separated—is ignored,
correctly.

Microsoft Excel separates histogram bars by default, which is incorrect
(see Figure 11-16). It is important to keep histogram bars together because the
shape of the overall image is distinctive and can be meaningful to expert users.
For example, a peak in the center indicates a normal distribution in the set of

Volume (%1000

°From “Histogram” showing a superimposed frequency polygon (normal distribution), © 2002 by
Digital Computations, Inc., http://www.sigmazone.com/histogram.htm (accessed 4 February 2003).

FIGURE 11-14

Sample histogram.®

FIGURE 11-15

Bar chart with histogram format:
no spaces between bars.
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FIGURE 11-16

Histogram using an incorrect
bar chart format: separated
bars.

Histogram

Sales Frequency
Y

Sneakers

samples; two peaks may mean that the values came from two different popula-
tions or sets of samples.

Also, unlike the bars in bar charts, which are scaled in only one direction
(height), the bars in histograms are scaled in two directions (width and
height—by area, in other words). The heights of the bars represent the count
only if the widths of all of the bars are equal. If for some reason you cannot
make the intervals equal, you must adjust the height of each bar so that its
overall area is correct.

In Figure 11-17, for example, you can see that the intervals 0-2, 2—4,
10-12, and 12-14 are different from those between 4 and 10. They indicate that
whoever collected the data used double the amount of time (probably—the
labels are ambiguous) to collect blood-sugar numbers for intervals 0—4
and 10-14.

If the time slots had been equal, the graph would look more like Figure
11-18 (if, for example, in Figure 11-17, 0-2 is 6 counts, in Figure 11-18, 0-1
could be 2 counts and 1-2 could be 4, for a total of 6 counts).

Although Figure 11-17 is done correctly, all but the most sophisticated
readers will have trouble interpreting the graph (Scientific Illustration
Committee 1988, 106).



Blood Sugar, 2 PM

Frequency

0 2 4 [ w 10 12 14
Class Series

For an interactive explanation of how changes in bin size affect the look of
a histogram, see West (1996). For an excellent discussion of histograms and
frequency polygons, see Harris (1999, pp. 187-194).

Frequency Polygon

Frequency polygons, also called bell curves (mistakenly—bell curves are
smoothed normal distributions) are, like histograms, good for showing

Blood Sugar, 2 PM

“From “Histograms,” © 2003 by Visual Mining, Inc., http://www.visualmining.com/aws/
histograms.html (accessed 30 January 2003).
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FIGURE 11-17

Histogram with uneven bins.’

FIGURE 11-18

Evened-out bins.
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FIGURE 11-19

Sample frequency polygon.

counts—how many times something happened or how many times a
number appeared. They show frequency distributions (the count for each inter-
val during which data were collected) as smoothed curves. See Figure 11-19.

Smoothed frequency polygons are sometimes used to analyze the nature
of the data itself. The best-known curve is the bell curve, or normal distribu-
tion. For others, see Harris (1999, p. 189).

Although histograms and frequency polygons are essentially interchange-
able (transformable), frequency polygons let readers compare multiple data
series more easily. For example, if the polygons in Figure 11-20 were
histograms instead, it would probably be impossible to layer the histograms
without having them overlap and occlude one another.

Pyramid Histogram

Also called population pyramid (see in population patterns, Figure 11-21)
because it is most commonly used to compare populations, a pyramid histogram
is a two-part graph designed to let readers easily visualize changes or differences
in population patterns. Usually, age is plotted along the vertical axis and the
numbers of males and females of each age are plotted along the horizontal axis.
For more on population pyramids, see Harris (1999, p. 301).

Polygon

Sales Frequency

Sneakers
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Figure 6: Frequency Distribution of PD Hgb Values
Network 5 & States, Jan - June 2001
—NW5 —DC —MD —\A wv
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Note ¥.axis
Stem-and-Leaf Graphs FIGURE 11-20

Stem-and-leaf graphs are similar to histograms in function but not visual style. ~Multiple frequency polygons.®
Like histograms, they show the distribution of data elements in a set. Unlike

histograms, they also show the actual numbers. In a web application, it might

be more useful to transform histograms and frequency polygons into stem-

and-leaf graphs rather than into plain tables.

There are two types of stem-and-leaf graphs. One is textual and is inter-
mediate between tables and graphs. Figure 11-22 is an example of a textual
stem-and-leaf graph. In a textual stem-and-leaf graph, the numbers of interest
are shown in the “stem” and the data are shown as “leaves.” So in Figure 11-22,
for example, the numbers in the center are math scores; the leaves on the left
side are the girls’ scores and the leaves on the right side are the boys’ scores, by
country.

The second type of stem-and-leaf graph is number oriented (Figure
11-23). In the numerical stem-and-leaf plot, a data value (for example, “606”)
is split into two components: the stem, “6,” representing 600, and the leaf, “06.”

8From “Quality Improvement, Clinical Performance Measures,” © 2003 by Mid Atlantic Renal
Coalition, http://www.esrdnet5.org/Quality/CPM/PD/HgbDistGraph.html (accessed 4 February
2003).
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FIGURE 11-21

Sample pyramid histogram.®

Population Pyramid

8
2
aby

024
1519
10-14
59
Under 5

50 40 30 20 10 0 10 20 30 40 50

Males Females

The stems are written down once, while the leaves are stacked up alongside the
stem to which they are attached. The leaves are often put in numerical order,
although this is not necessary.

Scatterplot

Also called scattergram or XY scatter, a scatterplot is good for spotting clusters
or out-of-range points (Figure 11-24). Each data point is the intersection of
two variables plotted against the two axes.

Bubble Chart

Bubble charts, a variation of the scatterplot, are good for showing three dimen-
sions—two axes plus one other—on a two-dimensional plot (Figure 11-25).
The bubbles can represent either quantities (“leaks, in numbers of gallons”) or
qualities (“sales regions”). Readers will need a key to the meaning of the bubble
sizes, either text superimposed on the bubbles (Figure 11-26) or a legend
(Figure 11-27).

°From “Business & Charting: Other Examples; Population Pyramid,” © 2003 by SmartDraw.com,
http://www.smartdraw.com/resources/examples/business/images/population_pyramid_full.gif
(accessed 4 February 2003).



Average International Mathematics,
Achievement by Gender"
Girls Boys
606 Singapore
Singapore 603
Hong Kong, SAR 583
581 Hong Kong, SAR
533 Canada
531 Slovenia
Slovenia 529
Canada 529
Russian Federation 526
526 Russian Federation
526 Australia
Australia 524
511 Bulgaria
Bulgaria 510
483 Lithuania
Lithuania 480
471 Moldova
Moldova 468
447 Macedonia, Rep. of
Macedonia, Rep. of 446
429 Turkey
Turkey 428

All Scores

6 06 03
83 81 33 31 29 29 26 2624 11 10
4 | 8380 71 68 47 46 29 28

[$)]

Data from TIMSS 1999 International Mathematics Report, In V.S. Mullis et al., International Study
Center, Boston College, Lynch School of Education, http://timss.bc.edu/timss1999i/pdf/
T99i_Math_1.pdf (accessed 7 February 2003).
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FIGURE 11-22

Textual stem-and-leaf graph.

FIGURE 11-23

Numeric stem-and-leaf graph.
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Sample scatterplot.
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FIGURE 11-25

Sample bubble chart.
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Although bubble graphs sometimes use bubbles of different sizes to
represent qualities (names), this is probably not a great idea. Readers will
assume, based on lifelong experiences with bubbles, balloons, and other resiz-
able objects, that a change in bubble size represents a change in volume and not
a change in region as in Figure 11-27. (Note that all the red “Northern Region”
bubbles are the same size, the green “Southern Region” bubbles are the same
size, and so on.) Instead, use clearer types of representations—see “How to Use
and Choose Symbols on Line and Scatterplot Graphs” in Chapter 10 for ideas.

Opaque bubbles may cover and hide one another. If you find this might be
likely, use unfilled bubbles (Figure 11-26) or make sure that the program
displays large bubbles first and small ones last so that the small ones overlay the
large ones (Figure 11-27).

Proportion

Proportional graphs show differences in size, number, or value without requiring
a scale. They can be transformed easily from one into the other, and sometimes
it may be helpful to do so. For example, inexperienced readers may have trouble
parsing area graphs but readily understand the same information in a pie chart.
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FIGURE 11-26

Quantitative bubbles, with the
quantities indicated on the
bubbles.
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FIGURE 11-27
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Area Charts

Also called surface, component part, belt, or mountain charts, area charts
are good for showing cumulative totals over time. Each data set is added to the
data set below it, so the top edge of the top set is the sum of the data at any
point on the timeline. Totals can be percentages (Figure 11-28) or numbers
(Figure 11-29).

Area Charts Are Cumulative

As shown in Figure 11-30, the amounts in an area chart are added up from the
bottom of the chart.

From “Bubble Charts,” © 2003 by Visual Mining, Inc., http://visualmining.com/examples/styles/
bubble.html (accessed 4 February 2003).
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FIGURE 11-28

Percentage Area Chart
Sample proportional area chart

(adds up to 100 percent).’?

&= LineSet1 ™ LineSst2

0 1 ¥ 3 4
FIGURE 11-29
Title .
Sample quantitative area chart
= LineSet1 @= LineSet2 (adds up to any number).

2Figures 11-28 and 11-29 from “Examples,” © 2003 by Visual Mining, Inc., http://visualmining.com/
examples/nc4styles/imgexamples/linestackedarea.html (accessed 5 February 2003).
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FIGURE 11-30

How volumes are accumulated

in area charts.

FIGURE 11-31
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To format area charts correctly put the smoothest area on the bottom. If
you don’t, the datasets in the upper parts of the graph will seem more variable
than they actually are. In Figure 11-31, for example, the spiky orange dataset
pushes grapes, bananas, and apples into spikes as well. In Figure 11-32, on the
other hand, putting the flat banana dataset on the bottom keeps the sharp
angles under control. It’s clearer that apples and grapes are not as variable as
oranges.

Do not confuse area charts with line graphs. Although Excel and other
graphing programs let users change the areas between the lines in line graphs
into filled areas, the filled areas have no meaning. In area charts, the filled areas
are actually volumes.

If area charts rarely appear in the domain for which you’re designing
graphs, either avoid them or let users transform them into pie charts or seg-
mented bar graphs. Most people understand pie charts and segmented bar
graphs more quickly.

Pie Chart

Also called circle, cake, or sector charts, pie charts are good for showing snap-
shots of proportional relationships, one snapshot per period of time or data
series (Figure 11-33). One pie is one whole (100 percent).
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FIGURE 11-32

Putting bananas at the bottom
keeps the apple and grape
areas relatively flat.
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FIGURE 11-33

Sample pie chart. September 2003 Proportion of Sales

Oranges
30%

Apples
30%

Bananas
20%

Grapes
20%

It is not possible to compare two or more data series without showing mul-
tiple pie charts. However, most people find it hard to compare wedge-shaped
areas from one pie chart to the next. If you need to compare data series, use a
different type of graph—area charts, segmented bars, and donut charts (shown
later) let readers compare multiple series.

Rules for Formatting Pie Charts

Put segments in order: Start from 12 o’clock with either the largest segment or
the first segment, if there is an order (for example, ages of donors: 18-25,
25-35, 35-45, and so on).

Unless distortion really doesn’t matter, avoid tilting three-dimensional pies.
Small wedges at the front of a tilted chart will look much larger than

they are. Compare Figure 11-34, in which the grape wedge looks bigger than
it should because of the 10 percent tilt and its position at the front of the
pie, and Figure 11-35, in which the grape wedge is shown in its proper
context.



QOranges
33%

September 2003 Proportion of Sales

Apples

FIGURE 11-35

With less tilt, its true proportion

is more obvious.

FIGURE 11-34

Small wedge looks bigger than
it should.

September 2003 Proportion of Sales

Apples
4%

Oranges
3%

Bananas
22%

Grapes
1M%
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FIGURE 11-36

Sample donut chart.

Nutrient Analysis, Cat Food

B Crude Frotein (Min)

B Crude Fat (Min)

Donut Chart Variation

A donut chart is done as either a set of circles representing multiple data series
(not possible on standard pie charts) or a pie chart with the middle blanked
out (see Figure 11-36).

Segmented Bar Chart

Also called stacked bar charts, sliding multicomponent bar charts, or subdivided
bar charts, segmented bar charts (Figure 11-37) are good for showing propor-
tional relationships (like pie charts and area charts) over time (like bar charts).
They can be transformed easily into area charts. Use segmented bar charts to
compare parts of a whole—for example, how interest and principal equal total
savings. Do not include parts and the whole in the same bar. For example, don’t
stack interest, principal, and total savings on one bar. The bar will be twice the
height that it should be.

Horizontal Segmented Bar Chart

A horizontal segmented bar chart is the same as a stacked or vertical segmented
bar chart but turned on its side. Like area charts, segmented bar charts can be
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FIGURE 11-37
Title

400 — Sample segmented bar chart.”
200
200 — @ Series1

@ Series2
100 —H

i T | T o
January February March Agpril May

set up to show either percentages, in which each bar adds up to 100 percent
(Figure 11-38), or quantities (Figure 11-39).

Paired Horizontal or Vertical Bar Chart

A paired horizontal or vertical bar chart (also called deviation bar chart) is used
to compare two or more related sets of data. They show the opposition of two
primary characteristics (in Figure 11-40, anomalous hot versus cold weather)
around a centerline (sometimes zero).

Zero-Line Bar Chart

A zero-line bar chart (Figure 11-41) shows both negative and positive numbers
by moving the zero point toward the middle of the scale.

BFrom “Examples,” © 2003 by Visual Mining, Inc., http://visualmining.com/examples/nc4styles/
imgexamples/barbasicstack.html (accessed 5 February 2003).
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Fruit Sales, Proportional
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FIGURE 11-38

Sample segmented bar chart
with proportional segments.
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FIGURE 11-39

Sample segmented bar chart
with quantitative segments.
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Decennial number of monthly temperature anomalies per decade 1496-1995 in Southern
Central Europe (calendar year)
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FIGURE 11-40

Paired vertical bar chart."

“From “Wetternachhersage. 500 Jahre Klimavariationen und Naturkatastrophen (1496-1995),”
© 1998 by Christian Pfister, http://www.cx.unibe.ch/hist/fru/img-temp.htm (accessed 7 February
2003).
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From “The impact of China and Taiwan joining the WTO,” Economic Research Service, U.S.
Department of Agriculture, 12/22/2000, http://www.ers.usda.gov/briefing/WTO/Wang.htm

(accessed 7 February 2003).
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FIGURE 11-41
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Designing Diagrams

A diagram is a visual method for showing relationships among such things as
network elements, employees, and tasks (see Figure 12-1, for example).
This chapter concentrates on designing:
e diagrams
o the software that lets users create diagrams

e and the software for showing diagrams

For information about particular types of diagrams, see Chapter 13.

When to Use Diagrams

Executives and managers use diagrams and charts to communicate difficult con-
cepts. Engineers, technicians, and programmers use them to study problems.
The importance of diagrams is in how they let users show, talk about, and
manipulate relationships. Unlike graphs, the position, size, length, width, fill,
or any other characteristic of a line or shape in a diagram has no meaning in
itself. The lines and shapes are important only in connection to each other and,
ultimately, to the item or idea in the real world with which they are associated.

Designing Diagram Software

The word diagram covers a variety of structures: cause-and-effect charts (see
Figure 12-2), flowcharts, Gantt charts, entity relationship diagrams, organization

12 |

357
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Begmnner
2-week
camp
Download Web
Preview soccer Determine application
camp Web site skill fevel form
2nd week
only
Advanced
Complete
application
Yes
List
previous
camps
attended
Previous
Accepted? attendee?
Submit
coach
reference
\/\ No
FIGURE 12-1 charts, network diagrams, and so on. However, whatever their purpose and

format, they all have some common characteristics. This section describes the
characteristics of and requirements for diagramming software, as follows.

Flowchart for an application.!

e Users should be able to see more information on the screen than they
would on paper because they can zoom in and out, drill down to detailed
information, and pan.

e Users should be able to transform diagrams from one style to another
(within reason—it might make sense to transform a flowchart into a Gantt
chart, but you probably wouldn’t try to change it into a network diagram).

e Software-based diagrams should offer overviews, filtering, selection,
coordinated views of related diagrams and tables, and other methods for
analysis that would be difficult to manage on paper.

e Diagrams should also be “live’—in other words, if they are tied to real-
time data feeds, they should show state changes, errors, paths, and other

'Microsoft Visio sample.
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Cause and Effect Diagram: Poor Customer Response Time

Always running
out of materials

Improper use of E-mail

No established methods:

No step-hy-step documentation

information in real time. In fact, since you can buy drawing-only
packages (for example, Visio, SmartDraw, and Microsoft Project), there’s
no point in creating new diagramming software unless you intend to
attach data to the diagrams (or unless creating drawing programs is your
business).

Parts of a Diagram Window

The diagram window contains the diagrams plus tools for manipulating the
users’ views of the diagram—for example, zoom and pan tools and an
overview window or pane.

Figure 12-3, for instance, shows an overview window overlaying a work-
flow window (the overview can also be embedded in the main browser
window). The overview shows a miniature of the entire diagram; the rectangle

*“Business & Charting—Org Charts and Trees Cause-and-Effect (Fishbone) 2,” © 1994-2003
SmartDraw.com, http://www.smartdraw.com/resources/examples/business/images/fishbone_
diagram_full.gif (accessed 27 February 2003).

FIGURE 12-2

359

A fishbone (or Ishikawa)
diagram, often used for
process analysis.
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FIGURE 12-3

& Workflow Co

kpit Demo

Workflow diagram with a
separate overview
window.?

Java Applet Window

inside this window indicates which part of the whole diagram is currently vis-
ible on the main window.

From the overview, users can move around on the main diagram by
moving the overview’s context box (the rectangle matching what you see in the
workflow window) and zoom in and out by moving the slider. They can also
pan and zoom on the main diagram using the toolbar buttons.

Note that the content of the diagram window will change depending on
whether it is used to create diagrams (see “Creating Diagrams” for details) or
to show diagrams (see “Showing Diagrams”).

Parts of Diagrams

This section describes the various parts of diagrams and some design pitfalls.
All diagrams have three elements: shapes, lines, and labels.

3“Workflow monitoring: an executive cockpit,” © 1987-2003 ILOG, Inc., http://www.ilog.com/
products/jviews/demos/wf-monitor/index.cfm (accessed 27 February 2003).
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Telephone Order Process

Flowchart Key

ot tht 57 oroer

Shapes Represent Two Types of Meaning

Shapes represent two levels of information. The shape itself will have meaning
and the shape’s label will say what particular information this element contains.
For example, in a flowchart like the one in Figure 12-4, a diamond always means
“decision point” and its label will state the nature of the decision: “Upgrade?”

Certain business areas have very specific, traditional shapes—for example,
see the electrical shapes in Figure 12-5. The standard shapes in technology
fields are available from national and international organizations like ANSI
(American National Standards Institute), JIS (Japanese Industrial Standards),
and ISO (International Organization for Standardization).

Note that in telecommunications and networking fields, there is only par-
tial agreement on how to display network equipment. This is a problem
because there are hundreds of pieces of equipment and services that users may
want to show in a diagram.

4“Business & Charting—Flowcharts Telephone Order Process,” © 1994-2003 SmartDraw.com,
http://www.smartdraw.com/resources/examples/business/images/order_process_full.gif (accessed
27 February 2003).

FIGURE 12-4

Flowchart for ordering tele-
phone service.*
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FIGURE 12-5

Sample shapes for electrical
drawings.’

A few cryptic “standard” line drawings appear in the 1996 American
National Standards document Operations, Administration, Maintenance, and
Provisioning (OAM & P)—G Interface Specification for Use with the
Telecommunications Management Network. Also, development software packages
often include picture libraries and methods for adding pictures to the libraries.
In Figure 12-6, for example, you can see library-based shapes for terminals,
routers, and other pieces of equipment. However, since manufacturers create
new equipment and service providers create new services all the time, it’s hard
to keep up.

A common strategy is to start with the development software’s library and
any icons that expert users have been including in their own diagrams and
PowerPoint presentations and then to create new shapes based on graphics
from the equipment manufacturers. One shape is consistent, however: the
cloud (see Figure 12-7).

SMicrosoft Visio sample.
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FIGURE 12-6

Standard shapes from a
development package.’

FIGURE 12-7

Clouds indicating an Internet
provider (IP) network and a
public switched telephone
network (PSTN).

°From “Thin client network monitoring,” © 2003 by ILOG, Inc., http://www.ilog.fr:8001/Products/
JTGO/ (accessed 14 March 2003).

’From “Vyyo VoIP Architecture,” © 2000 by Vyyo, http://www.vyyo.com/products/35ghz.html
(accessed 3 October 2003).
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FIGURE 12-8

High-level Gantt chart for a
software project.?

A cloud means either the public switched network (the standard phone
network, in other words) or a part of the network in which the switching is
done automatically and locally using “intelligent” switches. With intelligent
routing, it’s difficult to predict the route of a call or to track it except at the
moment when the switch decides where to send it. Since no one knows which
lines inside the network are carrying a call, the convention has been to show
networks as amorphous masses—i.e., clouds.

Lines Show Relationships and May Also Carry Information

The lines (also called edges) show relationships between the shapes and may
contain multiple levels of information as well: First, a line connecting two
shapes indicates that the two shapes are related. Second, the weight or style of
the line may indicate a particular type of relationship. Third, arrows or other
symbols at the ends of the lines may indicate directionality (see Figure 12-4,
for example), chronological time, a category of information, or any combina-
tion of these (see Figure 12-8—the line lengths show time and the line styles
and endpoints show departments; the broken line shows a dependency).
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8“Business & Charting—Gantt Charts & Time Lines, Project Gantt Chart,” © 1994-2003
SmartDraw.com, http://www.smartdraw.com/resources/examples/business/images/project_gantt_
chart_full.gif (accessed 27 February 2003).
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Finally, labels describe the purpose of the particular line (see Figure 12-9, for
example).

Lines do not indicate physical distance in diagrams. In network diagrams,
they may indicate a physical connection, but even then, the connections
between network elements are often more virtual than physical. If you need to
show real distances, attach the diagrams to maps.

Note that lines in diagram software should be, and usually are, attached to
shapes. This means that if a user moves a shape around, the end of the line
moves with it. However, there are situations in which lines are legitimately
detached—the graphic is not finished or validated yet, the physical endpoint is
unknown, the endpoint is actually a dead end, and so on. Be careful to check
your user research and use cases for ambiguous endpoints. Ambiguity is diffi-
cult to accommodate in a program; you don’t want to have to figure out how
to do it at the end of the design process.
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9“Software Design—Data Flow Diagrams (DFD), Claims Processing—Yourdon and Coad
Diagram,” © 1994-2003 SmartDraw.com, http://www.smartdraw.com/resources/examples/
software/images/yourdon_coad_dfd1_full.jpg (accessed 27 February 2003).
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FIGURE 12-9

A Yourdon—Coad data-flow
diagram showing object and
flow labels.?
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Labels Add to the Meanings of Shapes and Lines

Although pictures are said to be worth a thousand words, sometimes pictures
really can’t stand on their own. If all pictures were self-explanatory, hiero-
glyphics wouldn’t have evolved into alphabets.

Label in this context can be defined as any text that states or adds to the
meaning of a shape or line. For example, in Figure 12-9, circles represent
processes and the labels inside the circles are the process names. The lines
represent flows, and their labels name their activities (i.e., the type of
information flowing from one process to another). Each label is firmly attached
to its line or shape, so if the user moves the element, the label moves with it.

However, depending on the type of diagram, labels don’t always have to be
attached to the shape or line—they can be in a tree or list to the left of the
drawing, as in Figures 12-8 and 12-10.

In fact, on a complicated diagram, you might want to have a list from
which users select items. Once selected, the shapes or lines are highlighted in
the picture. See Figures 12-10 and 12-11—if the user selects a location in the
tree, the location is centered on the screen and the description of the location’s
network element is highlighted in the list below the map.

Note: If you're designing diagram-creation software, make sure that you
do not hard-code label typefaces, sizes, or colors. Hard-coding these character-
istics prevents accessibility options from working.

Where Labels Come From
When diagrams are generated from databases, so are the labels. They may be:
e Names—stock tickers, file names, equipment names, and so on.

e Based on rules. For example, “If shape A is a decision node, then line B’s
label is “Yes” and line C’s label is ‘No.”

e Based on industry-standard messages. For example, the
telecommunications industry has a defined list of “probable cause”
names, covering everything from “Adapter error” and “Excessive
vibration” to “Version mismatch” (ISO/IEC 1992, p. 15).

These labels can be reused as text messages on graphics-poor interfaces
such as PDAs and web-enabled phones.

How to Position Labels

When your diagrams are generated from a database or updated from an online
feed, you will have to define rules for the label positions—for instance, “Labels
always appear to the right of and/or below the shape or line.”



FIGURE 12-10

New Delhi-Bombay is selected
in the tree and centered
vertically on the screen.'

FIGURE 12-11

Now Bombay is selected and
moved toward the center.

YFrom “Telecommunications with JTGO, Web-enabled user interface,” © 2003 by ILOG, Inc.,
http://demo.ilog.com:8082/jtgo-webc/index.jsp (accessed 13 March 2003).
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You will also have to decide what to do if labels start to overlap. Some pos-
sibilities include defining a rule that moves the label a set number of pixels fur-
ther down and to the right, or a rule that separates the lines and shapes more,
which will automatically separate the labels.

Some software development packages provide algorithms for automati-
cally placing labels so that they don’t overlap the shapes or other labels—see
the difference between Figures 12-12 and 12-13, for example.

If the labels in the domain are so long that they almost always overlap,
even when layout algorithms try to keep them separate, provide a method for
truncating them on the screen but providing the full label in a tooltip. Keep in
mind that deciding how to truncate the labels may not be easy—sometimes
the important bit of information is at the end of the label, sometimes at the
beginning, and sometimes it’s a combination.

Provide Methods for Displaying Labels Only When Asked To

Instead of showing labels all the time, consider hiding them until users ask for
them. Here are some suggestions.

Tooltips Only: A particularly elegant solution to the overlapping labels
problem is not to show them at all until the user asks for them. In the
University of Maryland’s excentric labeling system, as shown in Figures 12-14
and 12-15, labels appear only when the pointer hovers over an element. The
labels don’t overlap, and each one is attached to its element with a line so that
there’s no confusion about which label goes with which element.

Toggling Labels: The software can provide a switch that turns all labels on
and off. With this method, users can hide the labels when they need to concen-
trate on the overall picture, then turn them on when they need details. If you let
users turn off the labels, make sure that you provide tooltips so that, if they need
to, they can see the label of an individual element by hovering over it.

Expanding Labels When Asked: Even if labels are on by default, consider
whether you need to provide text bubbles or expanded tooltips for individual
elements. This option is especially helpful when users need to see more infor-
mation than just the name—for example, trouble symptoms, geographical
locations, or a long directory or path name.

Help When Zooming In: When a diagram has been zoomed out, labels may
become too small to read. Consider providing the labels in tooltips. See Figure
12-16 for an example of a tooltip for a too-small label.

Include Other Types of Information if Needed

You may need to include timelines, rulers, and other types of information on
the borders of the diagram. Make sure that any units of measurement or
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FIGURE 12-12

Messy labels."

[ Pentose phosphate cycle ]

Glyceralde hyde-2P
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D-gluconic acid
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FIGURE 12-13

Same labels reorganized by an
algorithm.

""From Windows charting demo © 2003 by Tom Sawyer Software, http://www.tomsawyer.com/

(accessed 4 October 2003).
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FIGURE 12-14

No labels.

special symbols are labeled. For example, in Figure 12-17, the meanings of the
different types of fill color and pattern appear in the legend at the bottom of
the chart.

Let Users Annotate Diagrams

Annotations are another form of labeling. The difference between labels and
annotations is that labels are fixed while annotations can be added at any time.

Users might want annotation as a troubleshooting aid—for example, on a
live network diagram, one technician might want to point out a trouble spot to
other technicians working in the same area. They might also use annotations
to comment on work in progress. On a flowchart, for example, someone might
write, “The call-the-customer process is missing here.”

Annotations can be personal (viewed only by the user who created them),
restricted (viewable by users with the right permissions), or public (viewable by
anyone who can access the diagram).

The software can let users either type right on the diagram or open a spe-
cial annotation panel into which they type their text and then save it by click-
ing OK or Save. Whichever method is used, the annotation should both stick
to the spot where it was created and not cover over elements (the background
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should be transparent, in other words). There should also be methods for
hiding annotations and deleting them when they’re no longer needed.

Creating Diagrams

Creating diagrams has levels of effort, depending on how standardized or well
understood the diagram is. If the purpose and contents of a particular type of
diagram are well known, users will be able to generate it rather than draw it:
They pick the database name, for example, and a range of dates and then click
a button to have the diagram appear. Your job as designer is simply to collect
requirements and sample diagrams and then to decide on line styles, standard
shapes, etc., so that the generated diagram looks right. Users don’t have to do
any of the drawing tasks.

If, however, the diagram is being used for analyses—for example, to design
a new timeline, data-flow, network, or other process—the interface will require
at least three things: a drawing area, a palette containing the shapes and lines,
and a set of tools and commands like redraw, text edit, clean-up, and save.

2Try it yourself at http://www.cs.umd.edu/hcil/excentric/dist/bin/test7.html, “Excentric Labeling
for Information Visualization,” (accessed 12 March 2003).

FIGURE 12-15

371

Labels appear when the
pointer is held over the
elements.™
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Tooltip method for showing
reduced labels."

In either case, though, providing samples and tutorials is a good idea. Many
users will start with a sample and revise it to fit their own needs. Wizards may be
a good idea when the users are unfamiliar with the design process—the wizard
will demonstrate what has to be done first, what has to be done second, and so on.

Warning: Open-ended direct manipulation (drag-and-drop) is the crux of
all drawing programs. However, direct manipulation is difficult to do on web
browsers, even with Flash’s new interactive features (which mostly let you
manipulate existing objects, not create new ones). The processing cycles are
likely to be nightmarish as well. Consider putting all of the drawing code on
the local machine and using the Internet connection only to email drafts and
publish the finished diagrams.

Provide a Drawing Area

The drawing area is basically a big open space on the screen that is sensitive to
mouse and arrow-key movements (Figure 12-18). The background should be

BFrom downloadable demo by Tom Sawyer Software, © 2003, http://www.tomsawyer.com/
download-soft.html; see also http://www.tomsawyer.com/lav/lav.htm (accessed 9 May 2003 ).



NETWORK COMPUTER STATUS - GANTT LOAD CHART

Saturday

e oo p= por fpew e pan Pumriees g e ®
A LN MY N . o . B9 b A sic ™ .
w—— - . -r-i:[tllg-‘-\--- g - L
I B B B B B B B B By o
13 "
E Drawing Area
E
E
e
=
E
WA o |
[ B ) |

“From “Business & Charting—Gantt Charts & Time Lines,” © 2003 by SmartDraw, Inc., http://www.
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FIGURE 12-17

Gantt chart with legend.™

FIGURE 12-18

Typical drawing area in Visio
(desktop program).
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FIGURE 12-19

Typical shape palette (Visio).

a neutral color. Off-white—for example, RGB 230, 230, 230—is good because
it’s not as glaring as pure white.

A grid pattern can be useful; if it exists, users should be able to toggle it on
and off. Also, make sure it’s in the background; it shouldn’t pop up in front of
the diagram.

Whether or not the grid is visible, there should be a “snap to grid” feature
(which should also be toggle-able) with an adjustable cell size.

Provide a Palette

Palettes hold the diagram’s standard shapes and, sometimes, lines. Users select
the palette shape they want to add to the drawing and then either click on the
drawing area or drag the shape to the point at which they want the shape to
appear (Figure 12-19).

The palette design should let users reuse the same shape multiple times
without having to select it each time. Some known methods for keeping a
shape selected are requiring a double-click, selecting a “reuse” mode from a
popup menu, or just keeping it selected by default.

@ ou anv
S~ -

Shapes

1S ddbansl Objects
Bl oS Objects

.




Palette elements can have some “intelligence”—for example, on a flow-
chart, if the user drops a decision diamond on the diagram and then selects a
line tool, the program might add lines and process rectangles automatically as
soon as the pointer touches the drawing area. Or say that the user creates a half
dozen process rectangles and then picks up a line tool and draws a line across
the entire set. The program might automatically “correct” the single long line
into multiple lines that connect each process rectangle to the next.

The program can also reject lines or shapes that don’t make sense in the
context. However, keep in mind that too much constraint can be a problem.
Don’t force experienced users to draw a diagram in a fixed sequence if they’d
prefer to drop in pieces as they think of them and connect them later. Consider
providing a “sketch” mode in which all error checking is turned off until the
user wants to check and save the sketch, or leave all error checking off by
default and then provide a “validate” operation.

Let Users Choose the Right Type of Line
Lines can be characterized by:

e Width or weight.

e Pattern.

e Color.

e Endpoints.

Line weight, pattern, and color can work together to represent meaning.
For example, a thick line on a network diagram might indicate a high-capacity
T3 line, whereas a thin line might indicate analog phone service to an individ-
ual building. Pattern might represent a particular customer. Color might indi-
cate a state change, with red meaning an alarm state and green meaning
“all clear” Keep in mind, however, that color cannot be used as the only
signal—8 percent of males are red-green colorblind and not all of them know
it. Also, make sure that colors are not hard-coded; if they are, accessibility
options like high-contrast displays won’t work.

Endpoints can be arrows, circles, symbols, or nothing—the line just ends.
Arrows usually imply directionality; circles and symbols have specific mean-
ings in some types of diagrams.

When designing diagram software, you will have to decide which of the
four characteristics to use and in which combinations. Check with your expert
users for requirements and preferred styles in the business, research, or other
domain.

Creating Diagrams
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FIGURE 12-20

(a) Chaotic diagram is
(b) simplified by applying a
circular layout algorithm.

Let Users Choose the Right Layout

The layout defines how lines are connected to the shapes—with right angles,
straight lines, curves, and so on.

Line connection rules (as embodied in layout algorithms) can be used to
minimize chaos, primarily by preventing overlapping lines. See Figure 12-20
for a before-and-after example.

Consider Using 3D to Manage Intersections
Intersecting lines can be a problem because, in some situations, an intersection
may seem meaningful but, in reality, be meaningless. You might be able to use
volume to resolve intersections. If the drawing looks three-dimensional, as
shown in Figures 12-21 and 12-22, it will seem that the lines don’t actually
cross each other (Bertin 1983, p. 271).

Also, a 3D look can be esthetically appealing in sales and marketing pre-
sentations. However, if the diagram or graph contains important data, avoid
the 3D look—it will add noise and clutter without any new information.

Compact Layouts Take Up Less Room, But...
Some layouts are more compact than others. If you have large, complicated
diagrams, using direct connections between shapes takes up less room
than using right-angled connections. See Figure 12-23—the right-angled
version takes about a third more space than Figure 12-24, which uses direct
connections. Note, however, that the directly connected version is harder
to read.

Flowcharts in particular are not compact. Flowcharts are not very
efficient for procedures that consist primarily of steps and that have few

(@) ' I L 1(b)

From “Graph Layout Package,” © 1987-2003 ILOG, Inc., http://www.ilog.com/products/jviews/
graphlayout/ (accessed 4 March 2003).
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(@) . (b)

decisions; the lines between the steps take up room without adding any infor-  FIGURE 12-21

mation (see Figure 12-25). The amount of space available for text is very {a) Ambiguous versus
limited—steps will not fit in the shapes unless the steps are very short (although  (b) ynambiguous crossing
you can design shapes that open up when clicked to show as much text as lines.

you need).

FIGURE 12-22

Network diagram using 3D.'®

EAH Switchas
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From “netViz 3D Gallery,” © 2003 by netViz Corporation, http://www.netviz.com/products/
gallery.htm (accessed 25 March 2003).
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FIGURE 12-23

Right angles take more room
than direct connections.

FIGURE 12-24
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Also, it is hard to show hierarchical information (substeps within steps,
steps within sections, and sections within procedures) in flowcharts.
Researchers have found flowcharts to be very effective for decision making and
diagnostics. But for procedures, the reccommended alternative is text (Wieringa
and Farkas 1991, p. 53).

Use the Right Format

Certain types of diagrams require certain types of formats. Flowcharts require
flowchart formats and don’t make sense otherwise. Gantt charts use Gantt

7From “Procedural Flowchart—The Regents as Tenant,” © 2003 by University of California,
San Diego, http://adminrecords.ucsd.edu/ppm/docs/440-3A.HTML (accessed 4 October 2003).

Complex procedural flowchart

(might be better as text).”
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chart formats, but they can be reformatted more or less accurately using
other time and activity formats: PERT, critical-path method (see Figure 12-26),
milestone, and so on.

Network diagrams can be shown as trees, as starbursts, in circular layouts
(especially for ring or star network topologies), and as horizontal or vertical
(one-dimensional) schematics. See Figure 12-27 for two examples.

When youre deciding which format style should be the default (or
only) style and which should be secondary, check with local experts. Some
seemingly useful styles may be completely alien to that particular business
domain.

When to Provide Symbol Sets

FIGURE 12-26 Diagrams may have symbols in addition to shapes. Symbols are graphics used

Critical-path method diagram.”®  to show states or changes. For example, milestone charts use upside-down

Var/Ten actions Unit testi phase 1
& -
—
Var/Tenant tab layout = Diat<plan tab layoutr— Cofiference server tab layout
T - 5 - £ = - : - -
User actions Announcement server tab Iay__uut Conference server actions

Dial plan actions

S «
User tab layour \

GUI Errar reporting

Announcement server actions

YFrom “Screenshots,” © 2002 Intellisys Inc., http://www.webintellisys.com/screenshots/
criticalpath.jpg (accessed 5 March 2003).
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triangles to indicate milestones. The telecommunications industry has
a semiofficial set of symbols and colors for alarms that are put into libraries
by companies specializing in telecommunications and network software.

“None of the Above” Symbols

In addition to the standard symbols, keep in mind that your software may need
some “None of the above” symbols. The design team may have to create styles

and behaviors for “Unknown,” “Added manually until we know what this thing
is,” and aggregated elements (described next).

Use Aggregates to Combine Elements Visually

An aggregated element is a set of many elements that have been squashed, so
to speak, into a single visual representation. In Figure 12-28, for example, the
network in the Philippines is shown as an aggregate—a yellow shape—rather
than as a set of individual network elements.

Aggregates are used (1) when there are too many elements to see in a small
space at a particular resolution, (2) when some elements are inside other
elements and usually don’t need to be visible, or (3) when there are just too
many elements, period. Since users may have to see and act on the subelements,
you will need to design ways to open them manually or automatically based on
rules. Check your requirements and use cases.

Creating Diagrams

FIGURE 12-27
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YFrom “Graph Layout Package,” © 1987-2003 ILOG, Inc., http://www.ilog.com/products/jviews/
graphlayout/ (accessed 5 March 2003).

(a) Circular and
(b) tree layouts.'
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FIGURE 12-28 Provide Tools and Commands
The telecom network in the Tools in a diagramming program include a text editing option, a method for

Philippines is shown as an

. redrawing and cleaning up a diagram, and sometimes line and line style (right
aggregate.

angle, straight, curve, and so on). Lines and line styles are sometimes put on
the palette instead, especially if there are many types of lines or if each has a
special meaning or constraint (Figure 12-29).

Users will also need to change the view of the diagram by zooming, pan-
ning, using an overview, and so on. These tools are described in “Showing
Diagrams,” later in this chapter.

FIGURE 12-29 The main commands on a diagramming window are redraw and save

Typical tools (Visio). options.

i Microsoft Visio - [Drawing1:Page-1]
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Let Users Redisplay Diagrams Whenever They Need To

Remember that diagrams tend to get messy and unbalanced while users are set-
ting them up. Provide some sort of cleanup option that will straighten out the
layout, shorten or expand lines as needed, and eliminate overlapping elements
(in complicated diagrams, you may have to settle for getting rid of most rather
than all crossing lines).

Rules for Saving Diagrams

Saving diagrams in a web-based or even a networked environment can be com-
plicated. First, diagrams can be individually owned or shared—users may be
creating diagrams for their own reference or for other people. When there
are private, shared, and public diagrams, your software design has to include
security and access methods.

Second, diagrams can be saved either as real diagrams or as templates.
(Templates are samples or half-finished diagrams that users can use as models.
Templates make it easy to create series of diagrams that all look the same.)
If users need to share templates, then you have to include methods for naming,
saving, and retrieving them. Note: Whether or not you provide template func-
tions, consider including templates or samples in the software you deliver.
Providing worked solutions to diagramming problems is an easy way for most
people to learn how to do the job themselves.

The alternative to templates is to take an existing diagram, save it under a
new name, and revise the copy—if this is enough, just make sure you include
a Save As function.

Allow Users to Save Unfinished and Unvalidated Diagrams
Make sure you do not constrain people too much while they are creating
diagrams. Don’t pop up errors or refuse to save an unfinished diagram
because, for example, lines and shapes are not attached correctly, a rule has an
AND in the wrong spot, or a timeline doesn’t have a milestone. This will infu-
riate expert users and lead them to abandon, not correct, the diagrams.
Drawing anything requires a lot of thinking, changes of tack, false starts,
and discussion with other users. So let users save unfinished, unvalidated
diagrams (maybe locally or in a special “scratch” area). Let them decide when
to validate the diagram and save it as a finished document.

Showing Diagrams

All but the simplest diagrams tend to be larger than the visible screen. For this
reason, you will have to find ways of showing parts of diagrams without losing

Showing Diagrams
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context. The primary methods for doing so are filtering, panning, zooming,
and overviews.

Provide Filtering Options

For diagrams with lots of data (for example, a data-flow diagram for all of the
company’s actuarial tables), users may need to isolate one or two datasets from
the dozens or hundreds that could appear on the window.

To filter a diagram, you may be able to adapt whatever filtering interface
you already have in your system. Chapter 6, Data Retrieval: Filter and Browsing,
covers filtering.

When there are many elements or when the diagram is used to
analyze problems, it may make sense to provide a query-on-query option.
In other words, rather than asking users to run new queries each time they
have new questions, let them refine the search starting from the current set
of data.

Provide Panning

Panning is essentially a two-way scroll. Common pan methods are pan mode
and panning arrows.

Pan Mode

If you click the pan mode button and then put the pointer on the diagram and
move the mouse, the image moves left or right, up or down, under the pointer
(Figure 12-30).

Panning Arrows

Arrows on the edges of a diagram let users move the picture in various direc-
tions (see Figure 12-31 for a map example).

Note that there are two methods for presenting a pan. Some systems
send a call to the web server, which analyzes the request and then sends
back a completely new image. Other systems just change the view on the
diagram held in memory on the local machine. To decide on the right
approach for your system, work with your system administrators as well as
your users. See “Should the Diagram Be Live or Recorded?” below for more
information.

Another panning method is to move the context box around in an
overview thumbnail. See “Overviews Provide Context” for details.
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Zooming is a method for expanding or contracting the view under the pointer
or at the center of the diagram. Although zooming would seem to be straight-
forward, there are a few variations.

The most common zoom interface design is a set of zoom-in and zoom-
out buttons, usually set on the border of the diagram. When the user clicks the
zoom-in button, the picture expands so that the user sees more detail and less
of the entire diagram. (Note that some systems zoom automatically, while
others require that the user click the button and then the picture.) Zooming
out does the opposite—the view becomes wider and the user sees less detail but
more of the diagram. See Figure 12-32.

Then there is zoom mode (also called zoom box or infinite zoom). If the
diagram has a zoom mode, the user can click the zoom mode button and then
drag a square around an area on the window. When the user lets go, the picture
expands within the selected area (Figure 12-33).

Note that if you provide a zoom mode, you may also have to provide a
method for returning the picture to its original size. Most zoom modes only

385

Panning, (a) before and
(b) after clicking the pan mode

button.
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FIGURE 12-31
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2From “Workflow Monitoring: An Executive Cockpit,” © 2003 by ILOG, Inc., http://www.ilog.
com/products/jviews/demos/wf-monitor/index.cfm (accessed 17 March 2003).
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zoom in, not out. It is possible to have a zoom in and out (interactive zoom),
however, as shown in Figures 12-34, 12-35, and 12-36. When the user clicks the
zoom tool and then moves the pointer over the picture, dragging the pointer
upward zooms the diagram in. Dragging the pointer downward zooms the
diagram out.

Other zoom options are a zoom dialog box and a zoom dropdown list. If
you provide a zoom dialog box, the user can zoom to any size by typing in a per-
centage (200%, 50%) or a multiple (1:1 is full size, 2:1 is double the original size,
1:2 is half the original size). If you provide a zoom dropdown list, the user can
select from a fixed set of typical increments (10%, 50%, 100%, 200%, and so on).

Problems with Zooming

Zoom mode and zoom dialog boxes add another level of complexity to the code
and to users’ understanding, so consider avoiding them unless you know that

2“Workflow monitoring: an executive cockpit,” © 1987-2003 ILOG, Inc., http://www.ilog.com/

products/jviews/demos/wf-monitor/index.cfm (accessed 27 February 2003).

FIGURE 12-33

Zoom mode (a) before and
(b) after.? Notice the zoom
box in (a).
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FIGURE 12-34

Starting diagram with
interactive zoom tool
selected.?

FIGURE 12-35
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2From downloadable demo by Tom Sawyer Software, © 2003, http://www.tomsawyer.com/
download-soft.html.
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*  The diagrams will become very complex and detailed.
e The users will need to zoom in and out on the diagrams regularly.

Also, unless you can do most of the processing in the browser or somehow
optimize turnaround time, zooming may not be a good use of network resources.
In addition, slow connections may make zooming too time-consuming for
many users.

The zoom-in and zoom-out buttons (and the dropdown list, which is
simply a text version of the same functionality) are less troublesome because
they use a fixed set of magnifications (10 percent, 50 percent, 100 percent, 200
percent, and so on). On the web-server side, therefore, each diagram can be
magnified or reduced ahead of time to a handful of images and response time
can be shortened. Just be sure to test the set of zoom sizes with users.

Zooming as a Way to Open Aggregates

Zooming in is not the same as opening an aggregate, unless your display rules
are set up that way. In other words, say that you have a diagram with hidden
elements; the elements are hidden because there are just too many of them to
show on the full-size diagram. When you zoom in, should you expect to see
these aggregates open up and display their contents, or should they just get
larger like everything else around them?

Showing Diagrams 389

FIGURE 12-36

Zoomed-out picture, still using
interactive zoom.
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What happens depends on the rules that are set up for the diagram. You
can design the software so that zooming in shows more detail (like zooming in
on a CAD drawing or a map) or so that it actually opens the aggregated
element into its constituent parts. Or it might do nothing. The choice should
depend on your user requirements—how often or how quickly do the users
need to see inside an element? Do they need to see a text description at this
point or do they expect a picture?

Overviews Provide Context

There are many visual design guidelines but the basic principle might be
summarized as the Visual Information Seeking Mantra:

Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand

Overview first, zoom and filter, then details-on-demand

Each line represents one project in which I found myself rediscovering this
principle and therefore wrote it down it as a reminder. It proved to be only a
starting point in trying to characterize the multiple information-visualization
innovations occurring at university, government, and industry research labs
(Shneiderman 1996, p. 2).

Giving users overviews of complex diagrams, graphs, and maps helps
them orient themselves in the picture, especially when they’ve zoomed in to
details and can no longer see the whole picture.

The most common methods for providing an overview are:

e Providing a floating thumbnail containing a miniature of the whole
picture.

e Showing a miniature of the whole diagram in a navigation frame.
Using Thumbnails for Overviews

Figures 12-37 and 12-38 show examples of overview thumbnails. In Figure
12-37, the thumbnail is the small square in the middle of the picture; in
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Figure 12-38, the thumbnail floats over the main diagram. In either case, the
black outline in the thumbnail shows what proportion of the entire diagram is
visible in the main container.

The black box can also be used for panning. By putting the mouse pointer
on the box, you can move around in the main diagram by dragging the box
around with the mouse.

Using Navigation Frames for Overviews

Another way to provide context is to use the left-hand navigation frame for
a visual thumbnail (see Figure 12-39, for example) or for a tree or textual
hierarchy (see Figure 12-40).

2“Thin Client Executive Cockpit,” © 2003 ILOG, Inc., http://demo.ilog.com:8888/wfthc/
index.html (accessed 19 March 2003).

FIGURE 12-37

Zoomed-in diagram with
overview box (center, below
the ILOG logo).®
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FIGURE 12-38

Diagram with floating overview
thumbnail 2

Other Methods for Providing Overviews

Other methods for fulfilling Shneiderman’s mantra, “overview first, zoom and
filter, then details-on-demand,” include progressive disclosure and fish-eye lenses.

Progressive Disclosure: Progressive disclosure means hiding details until
the user asks for or is ready to see them. The system starts by displaying an
entire picture on the screen, except that this picture includes elements that
contain other elements (in Figure 12-41, for example, the yellow file folders
contain graphs).

When a user wants to see what’s inside an aggregated element, he or
she opens it using whatever rules and methods are available. For example,
to open the subgraphs in Figure 12-41, the user clicks the “Expand or collapse
subgraphs” button and then clicks the file folders (Figure 12-42).

2“Workflow monitoring: an executive cockpit,” © 1987-2003 ILOG, Inc., http://www.ilog.com/
products/jviews/demos/wf-monitor/index.cfm (accessed 27 February 2003).
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FIGURE 12-39
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See “PhotoMesa Image Browser” for a downloadable demo from the Human-Computer

Interaction Lab, University of Maryland, at http://www.cs.umd.edu/hcil/photomesa/ (accessed 19
March 2003).
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FIGURE 12-41

The starting diagram.2

FIGURE 12-42

The same diagram with opened
subcharts.

J2va fopiet Window

2From “More smart diagramming,” © 2003 by ILOG, Inc., http://www.ilog.com/products/jviews/
demos/nestedlayout/index.cfm (accessed 20 March 2003).



Other forms of progressive disclosure include providing summaries and
keywords that users can open (Buyukkokten et al. 2002, pp. 87-88) and pro-
viding miniatures of pictures that users can expand.

Fish-Eye Lenses: A fish-eye lens (also called hyperbolic browser) magnifies
whatever is under the pointer. As the user moves the pointer or clicks on an
item, the area under the pointer expands, the items farthest from the pointer
become smaller, and the tree adjusts to fill the available space (see Figures 12-43
to 12-45 for an organization chart using a fish-eye lens).

The two advantages of this method are that, first, users can get an
overall view of the structure and, second, all of the elements are visible, no
matter where you focus the lens. The lens doesn’t obscure the rest of the
information—the elements that are out of focus get smaller but don’t
disappear. Although fish-eye lenses require manual dexterity and are unfamil-
iar to many users, the lenses may be good in small spaces, like PDA and web
phone screens (Bederson et al. 2002).

e | Inxight Star Tree - Microsoft Internet Explorer

Inscight Star Tree

Star Treetw created with Inxight VizServerta

HNDAMEE A 2 inxight*‘
£ © Internet
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FIGURE 12-43

YFrom “Inxight VizServer, Demos and More,” © 2002 Inxight Software, Inc., http://www.inxight.com/
products/vizserver/demos.php (accessed 21 March 2003).

Organization chart displayed
using a fish-eye lens.?
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FIGURE 12-44

Group of employees under
“Rich Mann” selected.

FIGURE 12-45

Employees reporting to
Rich Mann.
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Make Diagrams Come Alive

In our opinion, the promise of the web is fulfilled when diagrams show
changes in real time (or close to it) and those changes are available on
computers all over the company—or the world.

Here are some examples of live diagrams.

e A workflow diagram that shows changing levels of activity in a call center
(Figure 12-46).

e A flowchart that shows how a telecommunications network is to be put
together. As installers plug pieces of equipment together and the pieces
start to come online (many of them automatically), the pieces’ colors
change from dull to bright.

e A telecommunications diagram that shows trouble spots (Figure 12-47).
As problems occur and are resolved, the elements change color and
messages are added and removed, almost in real time.
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FIGURE 12-46
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From “A Thin Client Executive Cockpit,” © 2003 by ILOG, Inc., http://demo.ilog.com:8888/
wfthc/index.html (accessed 25 March 2003).
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(a)

FIGURE 12-47

A telecommunications network
(a) with alarms appearing and
(b) being cleared.

To make diagrams live, your team needs to decide:

e What colors, patterns, and symbols the software will use to indicate
different states (errors, alarms, active versus inactive, and so on).

e Whether the software waits for the user to click a “Refresh” button (pull)
or shows changes automatically (push).

e Whether the diagram is live or a screenshot.

All three of these decisions require research, team analysis and negotiation,
and a long phase of iterative development as the programmers and quality assur-
ance testers discover what their software tools and networks can and cannot
support. The solutions are specific to your situation, hardware, and users’ needs.

What follows, therefore, are the issues to consider while you design the
software. The choices you make depend on your situation.

Use the Right Colors, Patterns, and Symbols

A live diagram shows state changes: Something on the screen changes when
something in the real world changes. For example, when a stock drops by 20
basis points, its line on a live graph might slope down and turn red. Or say that
an Internet service provider has software that tracks the health of the high-
capacity phone lines they lease. When a problem occurs, the failing line or
piece of equipment might turn orange or yellow on the screen.

The three most common methods for showing state changes are color,
pattern, and symbols. So that the shape or line changes correctly to match the



change in state, you also need a rule editor (see “Provide a Rule Editor” for
more information).

Color: The use of color is both culturally bound and business- or indus-
try-specific. For example, in the United States, red means danger or stop,
whereas in China (and wherever Chinese people live in large numbers),
it means good fortune and life. However, in the international businesses of air
traffic control and shipping, red means danger no matter what the captain’s
nationality.

So if there is a first rule in using color, it is to choose the colors mandated
by the business domain if you’re creating a business application and to choose
culturally defined colors if you're defining a game or an application to be used
by the general public. For this rule and more, see Table 12-1.

Pattern and Shape: Color isn’t the only way to make similar states look
similar and dissimilar states appear different. Changes in pattern, shape, texture,
and so on will also make states (and elements) look distinct. See Table 12-2
for details.

Symbols: If the business or industry for which youre designing the soft-
ware has a standard set of symbols (or other conventional ways to show state
changes), use them. Otherwise, make the symbols distinctive via the variables
in Table 12-2.

Should You Pull or Push?

Live diagrams, graphs, and maps can be updated two ways: When the user asks
for an update and automatically.

If the diagram is updated only when the user asks for it, the data are being
pulled. Pulling data is desirable when connections are slow, the interface
(a PDA or a web-enabled phone, for example) is relatively difficult to use, or
the information is not critical.

If the diagram is updated automatically, either according to a timer
(for example, every 60 seconds) or whenever something changes, the data are
being pushed. Pushing data is desirable when the information is mission
critical (in other words, the users’ job is to watch for problems); the connec-
tions are fast, possibly internal to the company; and the interface is relatively
easy to use.

What if the characteristics are mixed? For example, the diagram might be
mission critical but the viewer is a PDA or web phone with a tiny screen. In this
case, you'd probably want to abandon the diagram and show only the text
messages (these may be the same as the labels, as described in “Where Labels
Come From”).

Showing Diagrams
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TABLE 12-1

Rules for the use of color.

Be sensitive to the conventions of the domain: Adopt industry-standard
colors in business applications and culturally appropriate colors in
games and applications used by the general public.

Don't assign arbitrary, unconventional, or multiple meanings to the
same color or pattern. Rather, use color and pattern to indicate
similarities and differences—humans will assume that things that look
similar are similar, and things that look different are different.

So, for example, if you use red to indicate “severe alert,” don’t use it on
the same graphic to mean “high temperature” (the same color should
not have two meanings).

Never use color as the only signal. Color-blind individuals may miss
important information, and low-light situations may make colors difficult
to see for nearly everyone. Use pattern, symbols, and/or significantly
different grayscales in addition to color (see the box “Technical Note:
How to Create a Grayscale Chart”).

Don’t use hue (red, yellow, etc.) to rank information. Although the order
of colors seen through a prism is always the same (red, orange, yellow,
green, blue, indigo, violet), people don’t rank red, say, higher than blue
(Cleveland 1994, p. 232). You can, however, use saturation—from pale
blue to deep blue, for example—and brightness (or grayscale)—from
dull yellow to bright yellow—to show order.

Although hue can’t be used to rank information, it can serve to code
categories—for example, on maps, metamorphic rocks can be shown as
blue, sedimentary rocks as red, igneous rocks as brown, and so on. On
graphs, you could use red for cats, blue for dogs, yellow for ferrets, etc.
Ware recommends using these 12 colors for coding:

1: red; 2: green; 3: yellow; 4: blue; 5: black; 6: white;
7: pink; 8: cyan; 9: gray; 10: orange; 11: brown; 12: purple

His reasons are that they are reasonably distinct in terms of hue and
grayscale and that they are the most common color names, except for
cyan, across cultures (different cultures recognize different numbers of
colors). Ware suggests using colors from the first set of six before
choosing any from the second set of six (Ware 2000, pp. 135-136).
However, note that this grouping ignores the problem of red-green color
confusions. Again, make sure that color is not the primary signal.

Use blues for backgrounds, reds for foregrounds, and yellow, green, and
black and white for elements carrying meaning (like text). Because of the
physiology of our eyes and the physics of light waves, blue recedes in our
visual fields and red pops out; the human eye can focus on neither red nor
blue. Yellow, green, black, and white, however, come into focus at the retina,
making them suitable for reading (Fowler and Stanwick 1994, pp. 322-323).




Visual
Variable Dimensions lllustration
Blinking On and off (Note: blinking i 1
can be very irritating, so -/O‘- » . » —Q—
don’t overuse)® [ l
Color Hue (color), saturation .
(depth of color), and .
brightness (light or dark) .
Dimension Two-dimensional (flat) or o
three-dimensional 0
(visually, if not actually) .
O
Fill Filled or empty O -
Location in X,Y,and Z @
space Q
Motion Orientation, timing O
(Note: Use movement
to get viewers’ attention Q
quickly, but sparingly —
it can be irritating)
Rotation Around X,Y, and Z axes , I

Continued

2Blinking, depending on the intensity and frequency, can also cause migraines and even epileptic

seizures.
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TABLE 12-2

Dimensions for indicating
similarities and
differences—cont'd

Visual
Variable Dimensions lllustration
Shape Any number of shapes D
Size Any number of sizes U
O
. . an
Texture Orientation of the texture L4
elements, size of the @ -
elements, and contrast &3

Should the Diagram Be Live or Recorded?
There are basically two ways to show state changes to users.

1. The picture on the browser is refreshed whenever a change occurs.
(A variation is that only the parts of the picture that need to be changed
are changed; other elements are not changed or refreshed.)

2. A state changes and the server receives and processes it and then
generates a new picture, which is sent to the browser. In other words, the
diagram is constructed on the server and only a picture is sent to the
browser.

Picking the right method depends more on technical than design issues.
For an analysis, see the box “Technical Note: Watch Out for the Programming
and Networking Aspects of Graphical Displays.”

Provide a Rule Editor

When a state changes, you want (a) to show the change and (b) to match the
type of visual change to the type of state change. For this, you need rules. Even
if an item will just be on or off, you still have to have a rule that says something
like, “If ON, turn shape YELLOW” and “If OFF, turn shape GRAY.”
Rule-editing software can range from strictly internal to completely open
(see Table 12-3). Nota bene: Although developers and managers will argue that



TECHNICAL NOTE
Watch Out for the Programming and Networking Aspects of
Graphical Displays

Developers, network administrators, and systems analysts are painfully
aware of the trade-offs inherent in displaying complex, multidimensional,
real-time graphic analyses and tools on a web browser.

To show changes in real time or near real time, the server has to push
information to the various browsers or the client software has to pull it from
the server. Either process can cause major data bottlenecks and slow down
displays to the point that the system is unusable.

Developers have come up with a variety of solutions.

o Install all of the analysis and display code on the client machine, and
just send upgrades and data changes over the Internet. The program is
essentially a desktop application with some links to a web server.

° Do all the processing on the server and send only a picture (GIF or
JPEG) to the client browser. When the client (or user) asks for an
update, send a new picture. If timeliness is not an issue, this solution
works fine.

. Send a data file that, once it gets to the client browser, is interpreted
and turned into a picture or a map. Users can manipulate and drill in
and out on the map as much as they want with no delays, since the
data are all there in memory or cached temporarily on the computer.
There is another download hit only if they want to change the map or
picture. If elements must change to show real-time updates (status
changes to equipment, for example), only the affected elements
change, not the entire picture.

e Send an interpretable data file with the picture or map, plus a first
download of any real-time data, and then update the real-time data
only if the users request it via a ping or by setting a timer.

Your design will be affected by the capabilities of your servers and
networks. To avoid unpleasant surprises and wasted effort, make sure you
include your system, data, and network administrators and analysts in all
planning meetings.

rulemaking cannot be made available to the unwashed masses, experience
shows that the developers and managers get tired of keeping the rules up-to
date themselves. Eventually, the developers find a way to make the rule editors
more friendly, and managers agree to edit, verify, and post the rules their
employees make rather than build all the rules themselves. As a designer, you
will do well to anticipate this natural progression.

Internal/Support: The windows in Figures 12-48 to 12-51 are from a three-
tab rule editor of intermediate difficulty. To use it effectively, the individual

Showing Diagrams
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TABLE 12-3

Progression from private to Degree of Openness Audience

Public Rule Editors.
Internal/private Developers only.

Rule editor uses a cryptic language or
program code.

Internal/support Account representatives use it to customize
rules for their customers.

Rule editor may use anything from a some what
cryptic language to natural language.

External/management Managers or subject matter experts set up rules
for their teams.

Rule editor may use anything from a somewhat
cryptic language to natural language.

External/public Anyone can write rules.

Rule editor uses a more or less natural language.

FIGURE 12-48

First tab, defining a new
mortgage application rule.%

3Screen © 2003 by Palisades Technology Partners, Inc., Englewood Cliffs, NJ.
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FIGURE 12-49

i Refer Rule Set Second tab, defining the
if-then contents of the rule.
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would have to be a subject matter expert (SME) and have some training with
the tool.
External/Public: Some development packages provide rule editors that can
be used by people without programming backgrounds—for example, Figures =~ FIGURE 12-50
12-52 and 12-53. A developer can use the same window, but a different tab, to  The actual Boolean expression
look at the underlying code. that might be created on tab 2.

| Bule Expression Yiewer

(ChannelCode = 'RETL') and (Loandmount <= 225000.00)




FIGURE 12-51

Third tab—what to do when
conditions are met.

0

select max(DATE_STMP) from LOANS

FIGURE 12-52

A rule editor with an
easy-to-understand display.®'
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3From “ILOG Business Rules,” © 2003 by ILOG, Inc., http://www.ilog.com/products/rules/kit/

index.cfm (accessed 3 April 2003).



“Real Programmers, Usability Engineers, Systems Analysts,
et cetera, Don’t Do Graphics”

Some people in the software industry say that diagrams are the cat’s meow.
Others say that diagrams make their skin crawl. Who's right?

Well, both. In 1983, Harvard University professor Howard Gardner
published Frames of Mind, The Theory of Multiple Intelligences. In this and
subsequent books, he described his findings that people have not one type of
intelligence (or talent) but seven: linguistic, musical, logical-mathematical,
spatial, bodily-kinesthetic, intrapersonal, and interpersonal (an eighth,
naturalist, was added later).%?

Most people have a mix of intelligences, and many learn how to
develop latent intelligences over time. Some, however, tilt strongly toward
one intelligence or another and have trouble recognizing that other people
don’t see the world as they do.

In software design meetings, then, this means that some people will
depend heavily on diagrams and may ignore any associated text, while
others will ignore the diagrams and use only the text. Rather than force a
team to use one style or the other, it is better to assume that some people
will be strongly visual and others strongly textual and make sure that your
designs and specifications accommodate both.3?

However, note that the internationalization of software development
has changed the equation somewhat. Whatever their intelligences,
developers and analysts working with specifications that are not in their
native languages tend to focus on the pictures. If you're using an offshore
team, this means that you must be as careful about your pictures as
bout your text—the developers are more likely to program to your screen
mockups than to your descriptions of these mockups.

Of course, a database of web page templates and code fragments
would be better than written specifications. But that's a different book.

3For a quick overview, see Project SUMIT, Theory of Multiple Intelligences, at http://www.pz.
harvard.edu/sumit/MISUMIT.HTM.

*Note that “agile” or “extreme” programming methods play down detailed analyses, saying that
there is no point in designing a feature today that might only be needed tomorrow. Wait until
tomorrow to add it, they say; you might never have to develop it, so why waste all that time and
money up front? For the pros and cons of this approach, see Martin Fowler’s essay, “Is Design
Dead?” online at http://martinfowler.com/articles/designDead.html (posted February 2001,
accessed 23 April 2003).
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FIGURE 12-53
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TECHNICAL NOTE
How to Print Large Graphics

Graphics can be big. They can easily become larger than one standard sheet
of paper (A4, or 8.5 x 11 inches) or any single sheet of any size of paper.
Unless your customers have plotters with big rolls of paper, you will have to
offer some method for printing on multiple sheets.®*

Some solutions are:
e Shrinking.
e Tiling.
e Layering.

Continued

30r displaying them on multiple screens. For a description of an OpenGL mural-sized graphics
display, see “A Distributed Graphics System for Large Tiled Displays” (Humphreys and Hanrahan
1999).



TECHNICAL NOTE—cont'd

Always Allow Shrinking

Shrinking the diagram (“fit to page”) is the minimum requirement for print-
ing graphics. Fit-to-page is fine for graphics that are a third to a half larger
than the selected type of paper. If the graphic is much larger than that, how-
ever, labels and fine detail become unreadable.

Tile: Break Up Large Pictures and Print Them in Pieces

Professional graphics programs usually offer tiling, in which the picture is
broken into parts, each the size of a piece of paper. Once the users print the
parts, they can then reconstitute the graphic by gluing or taping the edges
together.

If you want to put tiling in your software design, make sure that users
can (a) preview how the graphic will be broken up before they print it; (b)
switch between portrait and landscape orientations and different kinds of
paper; and (c) move the break lines vertically and horizontally so that they
can avoid cutting up shapes or other important features. Otherwise, they
could end up with badly broken graphics like the one in Figure 12-54.

Geographic atlases often provide a sort of virtual tiling—each map has
pointers to the adjoining area’s map on the edges of the page (Figure 12-55).

Any large graphic could be divided the same way, with pointers to the
adjacent parts printed in the margins. The sheets could also be bound into
an atlas.

Malpighian
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FIGURE 12-54

An (inelegantly) tiled graphic.
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TECHNICAL NOTE—cont'd

However you decide to do the tiling, remember to print information
about the graphic in the margins. At a minimum, you need to include the
name of the graphic and information that lets users know how to put the
graphic back together. For example, you could number the graphic with row
and column coordinates—row 1, column 1; row 2, column 2; and so on, as
shown in Figure 12-56.

You might also include the print date, the file name and location, the
creator’s name, and whatever other information the task analysis suggests.

Try Layering (Drilling Down)
Layering in this context means breaking a large graphic into layers or levels of
self-contained subgraphics, starting from a master sheet, map, or diagram
(Figure 12-57). (This can be done online, with drill-downs, as well as on paper.)
The top-level graphic, sometimes called the master or context diagram
or map, shows the entire graphic with very little detail.
However, each major component on the master is given a number
(1.0, 2.0, etc.), and then each component gets its own sheet. The subsheets
themselves can have subsheets, which are numbered accordingly—1.1, 1.1.1,
and so on through the layers.

Helpful Hint: Is Your Diagram Not Printing?

Don’t be tempted to use a diagram as a background on a web page. Most
browsers are set by default not to print backgrounds. If users try to print the
diagram, they’ll get a blank page.

FIGURE 12-55

Pointers to adjoining maps.®

Go to Map 4

Adapted from “Formats and Examples, Hagstrom Map,” © 2001 Langenscheidt Publishing
Group, http://www.hagstrommap.com (accessed 7 May 2003 ).
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*From “9, Dataflow Diagrams,” Just Enough Structured Analysis, May 21, 2001, © 2001 by Edward
Yourdon, http://www.yourdon.com/books/msa2e/CH09/CH09.html (accessed 7 May 2003).

FIGURE 12-56

Row and column numbers for
tiled sections.

FIGURE 12-57

Levels of diagrams.®
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TECHNICAL NOTE
How to Create a Grayscale Chart

If you want to see how gray a color is, create a grayscale chart.

1.  Pick a program with a color or palette editor. Open the editor, and
either find or create a set of nine grays and one black separated by
10 percent differences in darkness. Use white for the background.
The values for each gray are:

Gray RGB Values HSV Values Hex Values
10% 229, 229, 229 0, 0%, 10% E5E5ES
20% 204, 204, 204 0, 0%, 20% cceece
30% 178, 178, 178 0, 0%, 30% B2B2B2
40% 153, 153, 153 0, 0%, 40% 999999
127,127,127 0, 0%, 50% 7F7F7F
60% 102, 102, 102 0, 0%, 60% 666666
70% 76, 76, 76 0, 0%, 70% 4cacac
80% 51, 51, 51 0, 0%, 80% 333333
90% 25, 25, 25 0, 0%, 90% 191919
100% (black) [EORIN] 0, 0%, 100% 000000

2. Draw a set of gray boxes on a white background, one color of gray per
box, ranging from 10 percent to 100 percent (black).

3. Draw diamonds of all the colors you want to test.

4. Drag each color sample over the chart, squinting as you drag it. When the
color and a gray box seem to match, you've found its grayscale value.

5. Save the colors that are either 20 or 30 percent apart (separated by two
or three boxes) and discard the rest.

Note: Some colors, because of their brightness, maintain high contrast no
matter where you put them on the grayscale. However, check the size. Small
areas of yellow disappear against white. Red, if used for small dots or thin
lines, shrinks away to nothing against a dark background. At the other end
of the spectrum, avoid thin blue lines and text. Because of the structure of
the eye and blue’s wavelength, it is hard to focus on small blue objects.
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Diagram Types

This chapter contains examples of the types of diagrams often seen in software
applications, both desktop and web.

e Cause-and-effect diagrams.

e Engineering and scientific diagrams.
e  Flowcharts.

e Network diagrams.

e Organization charts.

e  Software design diagrams.

e Time-and-activity charts.

e  Treemaps.

This list isn’t exhaustive, however. For more information about diagrams,
see the books listed in Resources.

Cause-and-Effect Diagrams

Also known as Ishikawa, fishbone, or characteristic diagrams, cause-and-effect
diagrams are good for documenting the factors that contribute to or lead to a
certain effect (Figure 13-1). They are often used when looking for solutions to
problems and can be helpful during online brainstorming sessions with geo-
graphically dispersed team members.

13
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People Program heads not
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“-] Poor Learning
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used by other organizations
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FIGURE 13-1
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Fishbone diagram.

Cause

Subcause
=]] Effect

Categories are business-specific areas of interest. Arrowed lines (bones or
branches) tie causes to the category lines; other arrowed lines tie secondary
causes to the cause lines. Category lines point to the spine, which points to the
effect.

Engineering and Scientific Diagrams

Each engineering and scientific discipline has its own symbols and require-
ments for drawings. Therefore, rather than trying to cover all of the many types
of diagrams and illustrations used in science and engineering, this section con-
centrates on some of the most common types and explains why certain types
are more suitable for certain purposes than for others.



Engineering and Scientific Diagrams

Cross Section

Cross sections are good for showing internal structures that you would normally
never see, as well as how different parts relate to each other in an assembled unit.

Cross-sectional views show the object as if it had been cut straight
through. For example, Figure 13-2 is a cross-sectional view of mammal skin
showing sweat glands, ducts, receptors, skin layers, and other pieces of which
skin is made.

Do not confuse cross-sectional views with cutaway views. A cross section
is cut straight through the subject in a line from one point to another. A cut-
away view has some of the parts removed or cut open to show the inside parts.

Cutaway View

The cutaway view is good for showing how parts are connected to the whole.
For example, Figure 13-3 shows the relationship of a car’s engine, transmission,
and axles. Because these parts do not line up, a cross-sectional view would miss
several connections.

high
temperature
receptor

gland duct capillary receptor adipose (fat) tissue

FIGURE 13-2

415

Cross-sectional view of
mammalian skin.
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FIGURE 13-3

Cutaway view of the relation-
ships between parts of a car.!

By cutting out only the material that hides the important details, the rela-
tionship between the structure and the details becomes clear.

Elevation View

Also known as the front or side view, the elevation view is good for showing the
height or length of an object. Elevation views are often used in documents to iden-
tify a product or object (Figure 13-4) or to show the front, sides, and back of build-
ings in architectural drawings (Figure 13-5). An elevation can be a drawing or a
photograph. Drawings are commonly used in technical documents to control
clutter and noise. Architects use elevation views to show how their buildings will
fit into their surroundings and also to show what surface materials will look like.

Exploded View

Good for showing the orderly relationship of parts to each other, exploded
views, such as the one in Figure 13-6, are almost always line drawings, although
there are occasional photographic exploded views.

"From “Corvair Corsa Cutaway View and Production Figures,” © 2003 by Gary Aube, http://
corvaircorsa.com/cutaway.html (accessed 23 April 2003).
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Guide
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When using photos in exploded views, make sure the photo is well lit, that
the objects in the photo are easily recognizable, and that there are no distract-
ing shadows or unnecessary details cluttering the picture. You may also have to
add callouts to the picture to identify the parts.

The problem with photographic exploded views is that the parts
cannot always be aligned exactly as they would fit in real life. For example, in
Figure 13-7 the parts are not lined up in the positions they would normally

FIGURE 13-4
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Elevation view.
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FIGURE 13-5

An architect’s elevation view of
a proposed building.2

FIGURE 13-6 T
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Exploded view of a plutonium 403 a10
Q32 explosive space TS g

modulator.?
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’From the “Downloads, Research Institute for Networks and Communications Engineering,’
© 2000 by Dublin City University http://www.eeng.dcu.ie/util/servlet/page?url=/general/
download.html (accessed 9 May 2003).

*Martin the Martian’s device in the 1948 Bugs Bunny cartoon “Haredevil Hare.”
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occupy. They are lying flat next to the housing, and it is not clear exactly how
they fit together.

To line components up as they would actually fit in an assembly, the parts
would have to float. The photograph would then have to be retouched to
remove the wires or platforms used to show the parts in the correct alignment.

However, animation could solve this problem—for example, if the user
clicked the exploded view, the components could assemble themselves in the
right order. Or you could provide drill-downs into individual parts and show
tooltips with part numbers. Or you could let users print out a single part with
its specifications via clicking it and then clicking “Print with Details.”*

Line Drawing

The line drawing, also known as the cartoon, is good for illustrating complex
material without extraneous detail. Even the best photographs are often too

“Excellent ideas courtesy of Chauncey Wilson, director of the Design and Usability Testing Center,
Bentley College.

*From “Prototype II Polarimeter Archive” by David J. Tedeschi, © 1999, the Board of Trustees
of the University of South Carolina, http://solomon.physics.sc.edu/~tedeschi/research/strips/
proto2-pics.html (accessed 9 May 2003).

FIGURE 13-7

Photographic exploded views
almost never show true
alignment.’
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FIGURE 13-8

Ink and grey wash line drawing
of an artificial hip joint.

cluttered to be as helpful as a good line drawing. For example, medical
publications often use high-quality renderings to help doctors and students
identify organs, muscles, and other tissue without the mess of the real thing
(see Figure 13-8).

Cutaway, cross-sectional, plan, elevation, and exploded views are usually
line drawings.

Consider providing methods to animate and rotate drawings and to add
tooltips (text) and rollovers (other pictures) containing details.

Photographs

Photographs are not usually thought of as diagrams, but they are sometimes
used in the same ways—to provide information—and therefore follow some of
the same rules.

Photographs are good for showing objects realistically. For example, one
photograph can take the place of many paragraphs when describing a process
or the differences between items. Figure 13-9 is a photograph of a flexible drill
bit that electricians use to drill through floors and between walls to fish wires
from one floor to another. It sounds confusing (flexible drill bit?) and would
require several paragraphs to explain. But the photograph shows immediately
how it works.
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Photographs and other images created from real objects can also be ani-
mated to good effect. For example, at the University of Texas, Austin, Digital
Morphology site, photographs, scans, and X-rays of many species are available
as animations (see Figures 13-10, 13-11, and 13-12).

Surgeons use three-dimensional models from MRIs, angiograms, CT
scans, and other radiographs before surgery to plan and practice a procedure
and during surgery to guide their scalpels. The computerized information can
also be used to generate transparent plastic models (Davis 2003).

However, although photographs are considered to be the most realistic type
of graphic, they often suffer from background clutter. For example, at first
glance Figure 13-13 appears to be a photograph of a church. But if you look at
Figure 13-14 and its callout, you see what appears to be a 200-foot-tall professor
waving her arms over the church. Once you know she’s there, it’s pretty obvious.
But the background clutter makes it hard to pick her out initially.

Besides adding callouts, you can clarify photographs by turning them into
photo-realistic drawings. For example, the photograph in Figure 13-15 is badly
lit and cluttered. The drawing in Figure 13-16, on the other hand, is much
clearer.

®From “D’versiBIT System,” © 2001 by Greenlee Textron, http://www.greenlee.textron.com/
download/archive/69-71.pdf (accessed 14 May 2003).

FIGURE 13-9
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Flexible drill bit.®



422 CHAPTER 13 Diagram Types

FIGURE 13-10

oft Internet Explorer

One frame of a QuickTime
animation of a common mud
puppy.

Necturus maculosus - Surface Roll Movie Those Wondow

FIGURE 13-11

Internet Explorer
Another frame of the common
mud puppy.

Necturus maculosus - Surface Roll Movie Those Wondow

"From “Necturus maculosus, Common Mudpuppy, with Skin/Matrix, Roll,” Dr. Susan Evans,
University of London, © 2002 by UTCT/DigiMorph, http://digimorph.org/specimens/
Necturus_maculosus/whole/ (accessed 4 October 2003).
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3 DigiMorph - Hecturus maculosus - Surface Roll Movie - Microsoft Internet Explorer

Necturus maculosus - Surface Roll Movie Dloss Wingow

Plan View

The plan view, also known as the top view or map, is good for showing rela-
tionships between objects on a flat or horizontal plane. The view is looking
down on an object from directly above.

Plan views are often used for architect’s renderings, floor plans, and land-
scaping layouts (see Figure 13-17). Plan views are also used to show layouts,
distances, directions, and sizes (see Figure 13-18).

There is no perspective in plan views—views into the distance stay
the same from one end of the plan to the other. This is an artificial view:
If you were actually standing on top of a ladder or building looking down on
an object, the object would seem distorted because of your visual acuity. In
other words, the center of the object would be in clear focus, but the edges
would become distorted by distance. In a plan view, however, everything is in
focus.

Schematic

The schematic is good for simplifying complex objects like the wiring in a piece
of equipment or complex processes like the brewing of beer.

423

A third frame.
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FIGURE 13-13

Clutter distracts.

FIGURE 13-14

Now you see what's up.?

Attack of the
amazing stupendous
professor.

80r maybe not. This photo was taken in Madurodam, the Hague, in the Netherlands. See “Architecture
of Madurodam,” http://glasssteelandstone.com/NL/H