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the cursor moves over them; in some situations, it may be helpful not to
indicate objects when the cursor is moving faster than a threshold velocity.
Note that a smaller object, as measured by the visual angle the indicated
object subtends, requires higher visual contrast of the indication, but this is
an ergonomic issue.

Indication is underused in present systems. If you use indication
aggressively in your interface design, you can eliminate a good deal of click-
ing inherent in present designs. In fact, indication can often replace clicking,
and clicking can be used, as when you follow a link in a browser by means of
a single click, in place of double clicking. For example, say that a user wants
to remove inactive windows from a display. Each window has a Close but-
ton. Both the Windows and the Macintosh operating systems require that
the user first click on a window to make it active and only then click on the
Close button to banish the window. This extra click—the one that activates
a window just so that the user can close it—is especially annoying, If, how-
ever, merely moving the cursor over a2 window made it active, a single click
on the Close button would close it. Of course, if you design a system that
exhibits activation in only certain places and under only certain conditions,
you will create a modal inconsistency that will bedevil users. Activation
should be systemic. As it becomes more familiar, consumer demand will
force its adoption.

Selecting is a process by which a user idenufies a set of one or more
objects as having a special status that can be recognized by the system,
thereby creating a selection. Usually, a user creates a selection with the
intention of applying a command to it in the near future. Unlike indication’s

.more transient highlight, the highlight that signals selection persists even
after the user has moved the cursor away from the selection. The user creates
a single-object selecton by clicking the GID button while the object 15 indi-
cated. A user can also create a selection by dragging a rectangle or other
shape across a set of contiguous objects: All objects that intersect the area of
the shape become selected. Another convenient method of selection is to
create a polygon or free-form shape; all objects completely inside the shape
are selected when the user closes the boundary of the shape. When a selec-
tion is made, the previous selection should become the old selection. (In
most present systems, the old selection is simply deselected.) This process
can be iterated so that a user can create, in addition to the first old selection,
a second old selection, a third old selection, and so on up to an nth old selec-
tion. A mathematician would be tempted to call the current selection the
zeroth old selection. The highlighting that signals selection should be dis-
tinct from and more readily apparent than that used for indication; high-
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Redo and Redo followed by Undo should cause no change to the content.
Obviously, the commands should not apply to themselves. The undo and redo
operators are_fundamental and are of sufficient importance to deserve their oun dedi-
cated key in_future systems. Redo should be Sl:g'fti Undod TT, with the key cap
clearly marked with the words Undo and Redo (Figure 5.1). This key would
be a good replacement for the problematic Caps Lock key.

Regarding the third drawback, I described the trouble with toggles in
Section 3-2, in which I suggested that toggle should not appear in a humane
interface. A simple solution is to use one command or quasimode to add an
object to a selection and a different command or quasimode to remove an
object from a selection. Trying to add an object already sclected will not
change the selection, and trying to remove an object not in the selection also
will not change the selection.

An interface usually has one point at which its designers have interac-
tion take place: the focus. For example, it you are a touch typist and your
typing appears on the display, the place where the typing appears is the focus
and, often, is colocated with your locus of attention. If you are not a touch
typist, your locus of attention will alternate between the keyboard and the
display. In interfaces that have a cursor, there is, at any moment, typically
only one cursor. Its position 1s controlled by a GID, cursor-control keys, or
commands, such as Find.

Figure 5.1. An Undo/Redo key.
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Before using the Calculate key, the 3 + 4 was ordinary text. Except
that it was selected, there was still nothing special about it; the five charac-
ters, including spaces, of which the selection was composed could have been
deleted or moved, or another typical word-processing command could have
been applied to it. But in this case, the operation caleulate was applied. The
user did not need to open a calculator window or to invoke a calculator
application.

Now consider that there was no dedicated Calculate key on the key-
board. (Although evaluation of mathematical expressions is certainly a can-
didate for a dedicated key, such a key would certainly be more valuable than
many of the keys we do have, such as F9.) What we need is a more general
mechanism for commands.

Before discussing such a mechanism, consider the requirements for
an improved method of invoking commands. They might include that

* It not be modal

¢ It accommodate any number of commands—in particular, that it
not be limited by the size of the keyboard

* You be able to invoke a command without taking your hands from
the keyboard

* You be able to invoke a command with the graphical input
device

* It not require a plethora of special keys
* The system not end up with too many quasimodes

One quite general method can best be introduced by means of an
example. (This somewhat trivial arithmetic example is chosen to demon-
strate the method; more efficient means of applying the method will be dis-
cussed later.) Assume that the text was

I want to buy 3 + 4 shirts calculate

Select the sum 3 + 4, and then select the word calculate, which makes the
sum the old selection.

In an alternative method, one that gives the power of a command
line interface to the user, a tap of the Command key can be used to invoke
the selected command. If the command requires an argument, the old selec-
tion is used. In this method, the command itself s deleted, and the result of
the evaluation is left selected.

I want to buy 7 shirts
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Another use for a grab feature on a GID is as a replacement for
scrolling. You can grab anywhere in the document and start it moving up
and down: exclusively up and down for narrow documents; in any direction
for wider documents. When the grab cursor—cleverly indicated by the
image of a hand in some present systems—reaches a border of the display,
scrolling continues in the present direction until the grab function is released
or the cursor is moved back into the window. The customary method of
scrolling via scroll bars is confusing. For example, pressing on the down-
pointing scroll arrow makes the content of the screen scroll up; designing
the arrows the other way around 1s only slightly more confusing, In addition,
scroll-bar arrows are small features and therefore time consuming to use;
being able to grab anywhere on the document 1s much faster, as a Fitts” law
analysis readily shows.

The example of the need for a grab function on a2 mouse incidentally
demonstrates that working on software interface design often generates ideas
for improved hardware, just as hardware considerations can inspire improve-
ments in the software design. It is always better to design hardware and soft-
ware together, although opportunities to do so are rare. Trying to shoehorn
a pure software interface into hardware designed for another interface is sel-
dom completely satisfactory. Nonetheless, for most projects, that is what we
must do.

5-2-3 Display States of Objects

A humane-interface feature must be both accessible to the naive and
efficient for the expert, and the transition from one to the other should not
demand retraining; a good interface should provide the user with one men-
tal model that works for both classes of user—recalling, of course, that we
are beginners or experts for different parts of a system independently. In the
previous section, it was proposed that a key that executes text as commands
can be used with selected text, whatever its source, to cause a command to
be executed, assuming that the selected text is the name of a command; oth-
erwise, there s no effect on the content. It 1s convenient to also allow the
Command key to be held to create a quasimode during which a command
can be typed. The convenience is highly dependent on the ergonomics of
the Command keys. This last feature is an improvement on command line
systems, which are much loved for their speed and convenience of operation
and much hated for the difficulty with which they are learned. The
improvements are two: You can issue the commands anywhere and at any
time, and the commands are identical to those appearing on menus, so that
the transition from menu to direct command is trivial.
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Figure 5.2. A transparent error message over background text has an
efficiency of 1.

could specify whether an object hides or is hidden by or is viewed through
another object. A transparent message box can fade gradually instead of
abruptly, giving you time to notice it. A document that stores all messages
for later review is essential.

Because you can click through a transparent dialog box, removing
it requires no keystrokes; it is modeless and highly efficient, with an effi-
ciency of 1. As with any method, this idea has its limitations and can be
overused; a deluge of unnecessary messages is still distracting, even if they
disappear when the user proceeds. In accord with the principle of visibility, a
visible distinction should be provided to allow a user to determine whether
text 1s locked, screen locked, locked with a password, and so forth.

A humane-interface principle is that the system itself should be built
out of the same kind of pieces with which you are familiar from your
everyday use of the system. This makes your product less forbidding.

5-3 File Names and Structures

Mankind are more disposed to suffer, while evils are sufferable, than to right
themselves by abolishing the fornis to which they are accustomed.

—Thomas Jefferson, Declaration of Independence of the United States of America

Because the restriction of file name length to 8 characters in earlier
systems was truly dreadful, the 31-character maximum length offered by the
Macintosh looked like heaven to many users. But this modification was just a
different-size straitjacket. Aside from the real limits of the hardware, an
interface should have few, if any, fixed-length limits. An interface should use
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successful features. Users experienced at conventional computer systems
sometimes found it difficult to make the transition to content-based organi-
zation, but once they had made the transition, the conventional methods
soon began to seem cumbersome. Users who started on the Cat were not
amused at having to learn the more complex and difficult methods of con-
ventional file systems when they moved to a PC or a Macintosh.

To users accustomed to standard GUI practices, the methods outlined
here may seem complex by comparison. But the apparent complexity is due
to the new paradigm’s lack of familiarity and to our having become habitu-
ated to the many steps we must take and to the problems we have with the
current system. The learning curve has been long surmounted. But when
you compare the progress of beginners with the two systems or compare the
performance of experienced users, the advantages of the simpler system
become apparent.

Consider that you have n documents that you want to copy to an
external medium, such as a hard drive. With, for example, the Macintosh
operating system (OS), you drag the icon of each document to the icon of
the drive, and 1t is copied. In the new paradigm, it seems at first more com-
plicated: You have to find the beginning and the end of each document,
select the document, move the cursor to a place on the drive, and then move
each document.

Recall that in the GUI, you start in the generating application. Your
first step is to get to the desktop. You must also know which icons corre-
spond to the desired documents, and you or someone else had to have gone
through the steps of naming those documents. You also will have to know in
which folder they are stored. So the apparent simplicity is arrived at only
after considerable work has been done and the user has shouldered a number
of mental burdens. A more efficient method involves an interface invention
called LEAP. Assume, as we did for the GUI, that the cursor 1s in one of the
documents you wish to move. With LEAP, the user can select the document
with six keystrokes, and without having to look at the screen or recall the
document’s name. To type six keystrokes takes less time than to drag an icon.

LEAP works like this: There are two LEAP keys which lie under the
thumbs. LEAP-Up searches forward and LEAP-Down searches backwards
from the cursor position. Pressing and holding a LEAP key puts you into a
quasimode during which whatever you type 1s used as a search pattern. To
select the document you'd LEAP-Up to a document character (LEAP-Upl
Docl TT). This puts the cursor ac the beginning of the document. Then
you'd LEAP-Down to a document character (the search will find the docu-
ment character at the end of the document). A tap of both LEAP keys
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together selects the text, (This is probably most easily done when the LEAP
keys are operated by the thumbs, which are otherwise underutilized in typ-
ing. See Figure 2.1 for a typical keyboard designed for this use of LEAP.
A dedicated Select key is another alternative.) In order that the function
be visible, a legend adjacent to the LEAP keys is needed. The legend could,
for example, read “Press both LEAP keys together to make a selection.”
Note that you do not have to watch the display while you select the docu-
ment. Once a document is selected, the cursor is LEAPed to wherever you
want to place the document. When the drive was plugged into the com-
puter, its contents became part of the contents of the system, so no special
mechanism is required to find it. A Copy command completes the opera-
tion. When selected this way, the document includes its separators. Thus, if
the document is moved, it retains its character as a document because the
document separators move with it.

The same technique used to copy a document—or a selection of any
length from a character to a set of documents or the entire contents of the
system!—from here to there is used to move a selection; the only difference
is that a Move command rather than a Copy command is given. The process
is functionally no more complex than that needed in the GUL It is often
faster, and the number of methods, concepts, and structures that an individ-
ual must understand 1s lower.

Consider how you would use the LEAP-based paradigm to put a few
selections from different documents together onto a drive, and then consider
how you would perform the same task using a GUL With LEAP, the
method is the same as that just described for moving documents to the drive:
The selections are found—and once found, do not have to be opened,
because the concept of opening a document is superfluous—selected, as
described previously, except using the text rather than document characters
at the beginning and end of the selection; and copied into place. In a GUI,
the user must first open a new destination document, possibly by using the
New command in the File menu of the application; find a document that
contains a selection the user needs; open the document; find the selection
within the document; select it; nse the Copy command; activate the destina-
tion document; paste the selection in; activate the desktop; find the next doc-
ument that has a desired selection; and repeat until all of the selections have
been pasted into the destination document. Then you must save the result to
the drive by using a dialog box.

Even if the complexity of doing any task was the same in either para-
digm, the conceptual simplicity of the methods outlined here would be
preferable. In most cases, the work required is also far less.
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5-4 String Searches and Find Mechanisms
One giant leap for mankind.

—Neil Armistrong (1969)

Before gong further into LEAR, it is useful to treat the subject of the
interface to searches with somewhat more precision. A string is a sequence”
of characters; ordinary English words and sentences are examples of strings.
String searches look through a (usually lengthy) string, called the text, for
an instance of a (usually brief) string that the user specifies, called the pattern.
Each occurrence of a substring of the text that matches the pattern is called a
target. For example, if you were trying to find where you had written of a cat
called “little Tatsu” in a long letter, little Tatsu is a good choice of target, and
you might choose the briefer string Tatsu as the pattern to use in the search.
The match may be exact, may be case-independent, or may represent another
relationship between the pattern and the target; they might rhyme, for ex-
ample. A commonly used matching eriterion, one that tests well, is that lower-
case letters in the pattern match either uppercase or lowercase letters in the text

[ ==——————————Find and Replace %E
/Find \/ Replace \/GoTo \
Find what: | pattern 13 ,,
Options: Search Down

Less £

Search: Down | % [ Match case
] Find whole words only
] Use wildcards
[ sounds tike
[ Find all word forms

Find

| Ho Formatting | Formatw | Specialv |

Figure 5.3. A modal-search dialog box with modal-search types and
direction settings.

6. | use the term sequence as mathematicians do, to mean a set of objects having a first
object, a second, and so forth,
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but that uppercase characters in the pattern match only uppercase characters in
the text. Searches usually start from the current cursor location and continue
forward through the text. In most systems, a modal user preference setting can
direct the search to proceed backward through the text (Figure 5.3).

Interfaces to searches are typically based on either of two search inter-
face strategies. The most common strategy is the delimited search, found in
most word processors. In a typical delimited search, the user enters a mode in
which typing or other method of text input is regarded not as text but as a pat-
tern. This is usually accomplished by using a dialog box containing a field into
which the user can enter characters. After summoning the dialog box, the user
types the pattern, followed by a delimiter, which is usually a character, such as
Return, that is not permitted to occur in the pattern. In most dialog boxes, the
user may also limit the pattern by using the GID to click a button with a label
such as OK, Search, Find, or Find Next. When it is found in the text, a target
is selected, and the cursor 1s placed immediately at the end of the selection.

This traditional method is rather punishing to the user, although
most computer aficionados have become so accustomed to it that they no
longer feel the pain. For example, an individual can type in a search string,
make a typo—unnoticed until too late, of course, because he pressed Return
by habit—and sit there, waiting for a search that he knows will fail. Most
searches are not interruptible: a serious design error. Because the computer
waits until the user has finished the pattern before beginning its search,
delimited searches often keep him waiting unnecessarily.

The less common strategy is the incremental search, a popular
example of which 1s found in EMACS, an editor used with the UNIX oper-
ating system (Stallman 1993). In most implementations of incremental
searches, as with the delimited search, the user first summons a dialog box
that contains a field in which the user can enter the pattern. When he types
the first character of the pattern, however, the system uses this character
alone as a complete pattern and immediately begins to search for the first
instance of that character in the chosen search direction. If an instance of
that first character is found before the next character of the pattern is typed,
the instance is selected and the cursor placed immediately after the end of
the selection. If the next character of the pattern is typed before an instance
is found, that character is added to the pattern and the search continues, now
looking for an instance of the now extended pattern. This method is
repeated as each character is added to the pattern.

Using the Backspace or Delete key to delete a character from an incre-
mental search pattern should return the search to the previously found
instance that matched the pattern, as it was before the deleted character had
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been added to the pattern. The user can then add to the pattern, and the search
continues without his losing the search already accomplished on the partial
pattern. Many implementations do not have this desirable characteristic.

Incremental searching has a number of other advantages over delim-
ited searching. Incremental searching wastes less of a user’s time: The search
begins when the first character of the pattern is typed; the system does not
wait until the pattern is complete. With a delimited scarch, the computer
waits for the user to type the pattern and delimit it, after which it is the user
who waits while the computer does the search. When using a delimited
search, the user must guess, beforehand, at how much of a pattern the com-
puter needs to disanguish the desired target from other, similar targets; with
an incremental search, he can tell when he has typed enough to disambiguate
the desired instance, because the target has appeared on the display. Thus, as
soon as he sees that he has reached the point desired, he can stop entering the
pattern. If he types too many letters of the pattern—if the hand is quicker
than the search—the pattern will still match, and the cursor will stay approxi-
mately where he wanted it. If he mistypes a pattern in a delimited search, he
must wait until the search for the incorrect pattern is complete—or, at best,
he can operate a mechanism for stopping the search—before he can correct
his error. In a large text, the search can take a considerable period of time. In
a well-implemented incremental search, the user can backspace at any time
and be returned to the last match found. Because backspacing after an error is
habitual, the process of correcting an error is very fast, and the search stops
immediately. He can also resume the search by typing the correct character.

Another advantage of incremental search is that, as the user enters the
pattern, it provides constant feedback as to the results of the search. With a
delimited search, he does not find out whether his pattern is suitable or even
if it was typed correctly until it is fully entered and a search attempt has been
made. From the point of view of interface engineering, the advantages of
incremental searching are so numerous and the advantages of delimited
searches so few that [ can sce almost no occasions when a delimited search
would be preferred.” In spite of near universal agreement about the desir-
ability of incremental searches on the part of both designers and users,
almost all interface-building tools make it easy to implement delimited
searches and difficult or impossible to implement incremental searches.
JavaScript and Visual BASIC are two examples of such.

Building a pattern incrementally allows the user to adjust the pattern
interactively during the search, which leads the user to improve his scarch

7. A search is ¢ither incremental or excremental,
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Figure 5.4. The Word search box opened to show the list of characters
that can be inserted. With a better search design, the user could put,
say, a tab in a search string just by tapping the Tab key. Note the two
codes for tab characters inserted into the pattern (the Find What box).

another method there. Another way of saying this is that there should be noth-
ing special about special characters.”

Although incremental searches are better than delimited searches,
further interface improvement over the EMACS style of incremental search
is possible. For example, the search should leave the cursor on the first char-
acter of the target rather than on the last. In general, you have little control
over what will be the last character in your pattern, because you type just
enough pattern to find your target. Thus, you do not know exactly where
the cursor will be when you are finished. If the cursor lands on the first char-
acter of the pattern, you can predict how the target will appear. This also

8. A parallel problem is the use of reserved words in programming languages.
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smallest meaningful unit of input. Interaction with input from a keyboard
should be on a character-by-character basis, not on a line-by-line basis. Voice
mput should interact on a word-by-word basis; for some applications, inter-
action could be on a morpheme-by-morpheme basis, and so on.

Interaction by means of entering an entire line of text, that is, text
delimited by a Return, at a time is a holdover from the days of the Teletype
and should be relegated to a museum alongside the hardware of that time.’
Today, we can and should have interfaces able to react to each character as
you enter it, whenever such a reaction could improve the quality of the
nteraction. As always, designers must be considerate: Character-at-a-time
interaction should not be used to deliver spelling-error messages in the mid-
dle of typing a word, correctly judged a nuisance by touch typists.

In the small texts for which string searches were originally designed,
searching usually proceeded from the current cursor position to the end of
the text. In larger texts, it is generally a good 1dea to continue the search, if it
has not found a target by the time it has reached the end, circularly from the
beginning back to the cursor location, in case the user has forgotten that the
desired target 1s farther back in the text. Unpublished testing at Information
Appliance demonstrated that, if the search is fast, the circular search is espe-
cially favored by users. Fast means here that there is not enough time for a
user action between the time the search is launched and the time it succeeds
or fails: as usual, about 250 msec. In many systems, the user can also choose
to have the search stop at the end of the file or search circularly. This causes a
typical mode problem: If the search is set to noncircular and the user is not
aware of the setting, a “string not found”™ message can give the misimpres-
sion that there is no mnstance of the pattern in the text. Or, what I have seen
happen on many occasions, the user repeats the search a number of tmes
because he distunctly recalls that there was an instance of the pattern in the
text, and he is puzzled and frustrated by the search’s repeated failure. It can
be many seconds or even minutes before he either figures out the problem or
gives up in frustration. If it is necessary to have different kinds of searches,
this can be accomplished modelessly by using a different command or on-
screen button to launch each kind of search.

In many circumstances, modality can be avoided by having a set of
launch buttons, one for each variety of an operation, instead of having
means for setting up the desired variety and providing only one launch but-

9. There is an ever increasing need for a museum of interaction (MOI), as we have museums
for hardware and software. The Internet might be an appropriate home.
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ton to initiate the operation under conditions you have established. This
improvement not only eliminates a mode but also saves keystrokes. Also, the
user’s locus of attention is the task that he wants done, not the setting up for
the task. Figure 5.5, a typical set-up-then-launch dialog box found in
Microsoft Word, exhibits a second interface problem: Should the radio but-
tons be always in the state shown when the user opens the box? Should they
be in the state that he last left them, or should there be a preference setting as
to which is the default?

All three interface options are wrong, If the user is always updating
the entire table, the first option forces two clicks—or a click and a Return—
every time. If the box is left in the last-used position, the user cannot use the
box habitually, because he has to stop and check on its state each tume. If
there is a user preference (see Section 3-2-2), then a mode has been set up.

The dialog box of Figure 5.6 solves all of these problems at once, and
the larger buttons have a Fitts’ law advantage over the radio buttons. The
Cancel button could be eliminarted if this box were transparent, as discussed
in Section 5-2-3. The two buttons would not be transparent, showing that
they are active.

———— Update Table of Contents =——"—

Word is updating the table of contents, Selectone
of the following options:

& Update page numbers only
2 Update entire table

=

Figure 5.5. Dialog box with check boxes for different kinds of
searches, and one launch button,

=———"Update Table of Contents =———

Clickonone of the buttons to update the
table of contents:

ﬁdeie page numbers om
[ Undate entiretable |

Figure 5.6. Move efficient dialog box with different launch buttons.
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Delimited-search dialog boxes usually provide a facility that allows
you to reuse the current pattern in a search that begins just after the last
instance was found. This can be thought of as a “look again™ or “find next™
facility; in some implementations, it is invoked by operating the same button
used to launch the initial search. With an incremental search facility, a com-
mand dedicated to searching again for the same target is required, because no
command was necessary to launch the original search. It is dangerous to use
a tap of the Search quasimode key to repeat the search, as a user might intend
to do a search, press the key, and then change his mind and release it. Under
such circumstances, an unwanted search would be started, and he could lose
his place as a result. Although a complete undo facility can ameliorate the
danger, it is better not to create the problem. A specific method for repeated
searches 1s discussed in Section 5-6.

In larger texts, a scarch can proceed cirenlarly not only through the local docu-
ment but also afterward in automatically expanding domains, up to and including
the entire Internet." After the local document has been completely searched,
the search then proceeds through the following documents unul the end of
the folder is reached, when the search continues from the beginning of the
first document in the folder until the current, already searched document is
reached. After cycling through the folder, the next larger domain is treated
similarly, and so forth. When, during an incremental search, a user sees that
his search has gone too far afield, he can stop searching, confident that any
nearer instance of the pattern does not exist. It 1s usually easy to tell in what
domain you are searching, because you see the results in context; what you
see is not just a list of file names, as with many present search systems.

Generally, people will use more efficient strategies than simply rely-
ing on this expanding sweep of the hierarchy. For example, if you are look-
ing for a particular document in the current folder, you would be likely to
do a repeated search for document characters and would thus quickly be able
to review the beginning of, and any heading on, each document. When the
desired document is found, an incremental scarch for the target is initiated.
This guarantees that the chosen document 1s searched first; the advantage of
this is that you can typically use a shorter pattern if the area to be searched is
smaller. If you did not know 1 what document the target resided or if you
did not want to look for the document, you could perform a specific search
from the beginning, which would find the target anyway.

10. It is entirely possible, by such techniques as lookahead and indexing, to maintain the 250
NISeC response time.
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Moving a cursor to a target with a GID is an iterative process; the user
visually acquires the target first and then moves the cursor toward the target.
If she does not remember where the cursor is, she may have to search visu-
ally to find it as well. She then reacquires the target, and so on, until both tar-
get and cursor are in the same, approximately 5 degree, foveal field of vision,
This amounts to several time-consuming processes the human must under-
take in cursor moves using a GID. Nonetheless, a GID is required for point-
ing to graphical objects or when working in a totally graphic environment.

The sloth of the GID in text pointing is exacerbated in the case of
having to point to off-page locations. In these cases, exclusive use of a GID
forces you to use scroll bars, page number selectors, or other mechanisms to
view the content to which you wish to point. Each of these methods has to
be learned, and many of them are slow.

LEAP offers the user the cognitive advantage of not having to
choose, depending on the remoteness of the target, between different strate-
gies (Alzofon et al. 1987). Having both LEAP and a GID does mean that
there are two basic cursor-moving methods; however, instead of choosing
your method depending on the distance between the cursor and your target,
you choose your method depending on the content of the target. As is usu-
ally the case, the content is your locus of attention, which makes a
LEAP/GID split cognitively simpler.

LEAP is useful in voice-controlled systems and for users with motor
impairments or repetitive stress injuries, for whom the minimization of key-
strokes is of especial value. A button, perhaps placed on the microphone,
establishes the LEAP quasimode. The target of a LEAP is always a particular
character in the text, and that character—whether the user is seeing it or
thinking about it—is usually the locus of attention during the LEAP. Unlike
using a GID, the user does not have to visually find the target before being
able to move the cursor to it. This property is so strong that LEAP can be
effectively used by the blind. This was tested at the Veterans Administration
Hospital in Palo Alto (unpublished).

What is most important, however, is that LEAP is used so widely in
systems designed around it that its use soon becomes automatic, and there is
nothing in the design of LEAP that prevents beneficial habit formation or
that causes problems after habitual use is established. For LEAP to work
propetly, it must be fast, always finding the next instance of the current pat-
tern within human reaction time, thus not giving the user any motivation or
time to act during the search. The necessary speed can be achieved by the
methods discussed in Section 5-4.
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(a) ,
(b) Bt
(c)  splat

Figure 5.9. (1) The cursor has been placed by a GID move or a LEAP
to the letter | in slat. (b) If you backspace, you get sat. (c) But if you
had typed a p, you'd get splat. Note that in (a), the insert and delete
portions of the cursor are both on the 1, indicating that you can either
insert or delete there. After deleting (b) or inserting (c), the insert and
delete portions of the cursor have separated, still indicating where
insertion and deletion will take place. Using a cursor-moving (arrow)
key also causes the cursor to separate.

=~

This solution engenders another problem: Suppose you had the word
tongs, with the cursor on the o, and you type the letter h. You get thongs. But
where should the cursor go? Again, you seem to need to know the intent of
the user: If the cursor is on the &, does it indicate whether that letter will be
the insertion point or the deletion point? Deletion should be the inverse of
insertion, so that a tap of the Backspace key should delete the I, returning
the word to tongs, but if you type another letter, say 5, it should displace the o
to the right of the /i to make the word throngs. It would seem that an on-
character cursor also has to have precognition to be in the right place.

The solution to the problem is this: When you move the cursor, it
lands on a single character. As soon as you type or delete, the cursor splits
into two parts that are associated with two consecutive characters, as shown
in Figure 5.9: The first character has the delete cursor on 1t, the second has
the insertion pointer wrapped partially under it. One part of the trick is to
have a two-part cursor designed so that when the parts coalesce—as they
must, after a LEAP or other cursor movement—it 1s graphically clear that
they both reside on the same character independently. This may all seem
complicated when written out in detail, but the LEAP cursor 15 easier for a
newcomer to learn than is the conventional cursor of Figure 5.7. All that
you have to tell a learner is what the selection and nsertion markers look
like, that the Delete key deletes the selection, and that what you type appears
at the insertion marker.

The characters are consecutive rather than adjacent, for although two
consecutive characters are usually adjacent, they are not when the first of the
two 1s at the end of a line. For left-to-right languages, the delete cursor is
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table and a spreadsheet may look identical, but one operates acco;ding to the
rules of the word processing program, and the other operates according to
the rules of the spreadsheet program. This is modality with a vengeance. The
only warning you get as you click here and there is that the menus, which
are usually positioned far from the locus of attention, change. As we have
seen, this is an ineffective means of alerting a user as to system state; there is,
of course, no completely effective means.

The original approach to eliminating the modes inherent in applica-
tions was to create the windowing paradigm. At Xerox PARC, Alan Kay
proposed overlapping windows, in part to eliminate the modality of applica-
tions. He also wanted to eliminate the distinction between operating system
and applications but succeeded primarily in making the functioning of the
operating system visible in the form of the desktop. This was a true advance,
but as PARC’s Larry Tesler put it, “windows are, in a sense, modes in sheep’s
clothing” (Tesler 1981, p. 94). That 15, windows do not eliminate the modal-
ity of applications but instead make multiple applications simultaneously vis-
ible and accessible. Kay’s insight, and the other ideas developed around
windowing, formed an important step forward that has benefited users for
more than a decade, but the problem of modes and the preemption dilemma
posed by the existence of applications had not been solved. Since that time,
the sheep disguise has worn thin, and the wolf bites us all too often. Section
5-8 presents one way of dispatching the wolf completely.

Calculator or Computer?

It’s true. Many of us keep a calculator beside our computers. Why do
you need this simple-minded device when you have a whole com-
puter in front of you? You need it because you have to go through
contortions worthy of a circus sideshow in order to do simple arith-
metic with the computer. There you are, tapping away at your word
processor, when you want to do a division: 375 packages of Phu-
muxx cost $§248.93; what is the price for one package? On my com-
puter, I have to open up a calculator window. To do this, I move my
hand from the keyboard to the mouse, which I use to do a click-
and-drag to open the calculator. Transferring my hands back to the
keyboard, I type in the numbers I need or tediously cut and paste
them from my document. Then [ have to press a few more keys and
finally copy the results from the calculator window into my docu-
ment. Sometimes, the calculator window opens right on top of the
very numbers | need, just to add insult to injury. In that case, I must
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sequence of characters (text), but what it finds is a photograph (a bitmap).
Among the computer’s capabilities 1s the ability to transform content from
one data type to another.'? In this case, the data type is bitmap and the com-
mand expects text, so the computer sees whether any transformer has
bitmaps as inputs and text as output. Such transformers exist; they are called
optical character recognition (OCR) programs. OCR programs are usually
employed to convert input from scanners into editable text. (Some of the
quotes in this book were obtained by scanning the article that contained the
quote and then using an OCR program to convert the resultant bitmap into
text.) Assume that the computer has an OCR program available. The OCR
program is automatically invoked and inspects the bitmap. If it finds some
characters it recognizes—say, a stop sign and a partly obscured sign with the
characters North First Stree, then these texts are presented to the spelling
checker, which reports finding one unknown word (stree) and suggests that
perhaps tree, strew, or street was meant.

Instead of a computer’s software being viewed as an operating system
and a set of applications, the humane interface views the software as a set of
commands, some of which are transformers that can be invoked automat-
cally when the data type expected by the command does not match the data
type of the object selected. More than one transformer may have to be
invoked. For example, suppose that a computer with one transformer con-
verts A to B and another that converts B to C; if the command expects data
type C but the data type of the selection 15 A, both transformers will have to
be applied before the command can be carried out. If no transformers are
available to do the job, no change is made to the selection; the user is
mformed, if necessary, and the selection is left unmodified.

Instead of providing application programs, software vendors will provide
command sets that offer a collection of related operations. For example, instead
of a program for doing photographic manipulation, a vendor would provide a
number of independent commands that, collectively, provide exactly the same
range of operations. The user would install as many or as few as she finds useful
rather than having to install a huge application, of which only a fraction would
be used. By means of Internet sales of software, a forward-thinking vendor
could sell software on a command-by-command basis, perhaps with significant
discounts for buying certain sets or certain numbers of commands.

12. This class of abilities is sometimes called filters, but the term filter implies selectivity rather
than a general transformational ability. Thus, | prefer the term transformer, which is seldom
used 11 computer science, outside of circuit descriptions, whereas filfer has many uses, such as
a digital filter program.
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When users complain about the absurd complexity of applications
and ask for simpler programs without what are perceived to be unnecessary
bells and whistles, industry observers respond that “lite” versions of software
packages tend not to succeed in the marketplace. There is good reason for
the failure of lite packages. Because the user never knows which of the facil-
ities offered by the complete package he might some day need, he purchases
the whole package because that is the only way he can obtain these facilities.
If he buys a limited, lower-cost version, the only way he can upgrade is by
buying the complete package, even if it is only one small feature from the
larger program that he would need to add to the lite version. Therefore, it is
safer to purchase the full version from the beginning and to put up with the
complexity. No wonder we feel trapped. Commands that could be pur-
chased as needed are a more humane option.

Various surveys report a range for the amount of typical software
application features that are never used. The numbers have tended to rise
over the last decade and have increased over that time from about 15 percent
to the latest surveys nearing 50 percent. That is a lot of clutter. By providing
command sets, each command of which can be installed independently,
instead of applications, individual users can drive that statstic to nearly (.
Other advantages for vendors in this methodology are the ability to refine
their products incrementally and to more easily and frequently provide (and
selll) new features, because they do not have to rerelease the whole package
in order to do so. The web is an ideal medium for such repeated, piecemeal
sales.

Vendors, not necessarily the vendors of application command sets,
will supply transformers. These, too, can be sold individually. If a majority of
users regularly employ most of the word processing commands from vendor
A, and vendor B thinks of a useful command that A4 does not provide, then
B can sell that command to A’s customers. However, B might use a different
data structure. In that case, B would be wise to provide a pair of inverse
transformers that go from A's data structure to B's data structure, and back
again. If A’ product has a very large customer base, then B might be wise to
create a version of the command that works directly with A’s data structure.
Besides, another vendor, C, might be a specialist at providing transformers. It
may become common practice for users to purchase transformers from such
vendors and for command vendors to license the transformers they need.
This commercial structure exists, in part, at present: Companies such as
DataViz specialize in providing transformers.

The pieces needed for a commands-plus-transformers computer
environment also exist. It will not be difficult to put them together into a
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working system. Users will find such systems both easier to use and more
flexible than today’s application-bound designs. It is a solution that can
decrease excessive feature bloat and complexity, incompatibility among
applications, and the need to learn multiple solutions to the same problem.
In the process, the operating system can disappear from the user’s view
entirely. If this program is carried out properly, not even the present, wool-
coated version of the operating system—the desktop—will remain.

Of course, not all programs require all this mechanism. A game, for
example, would simply be launched and would run independently: This is
done in the usual way by clicking on, or selecting, the desired game’s name,
probably from a text consisting of a list of names of games, and then using
the Execute command. Section 6-2 discusses an alternative method.

Considerate Programming: Applications as Visitors

Consider that you have been invited to stay at the house of your
good friends, the Grimbles. You even like their dog. The only prob-
lem is their beloved portrait of Aunt Ashtabula that hangs over the
bed. It gives you and your wife the willies, and you can’t possibly
sleep in a room with Aunt Ashtabula looking on. You dare not tell
the Grimbles how you feel, so how do you handle this situation
when you visit?

1. Take down the picture and burn it.

2. Hide the picture in the wine cellar, where it will take the
Grimbles a month to find it.

3. Put the picture in the closet, where they will find it sooner.

4. Put the picture in the closet and restore it to its original position
just before you leave.

Any considerate guest knows that option 4 1s the best of those pre-
sented. The ethical principle is: Make a change in someone else’s
environment if you must, so long as you leave things just as they
were before the host returns.

Today’s computers have many environmental parameters that can be
set: speaker loudness, screen resolution and depth, menu behavior,
and default system font. A Macintosh computer has hundreds of set-
tings. In an IBM-compatible computer running Windows and
Microsoft Office, the number is over 1,000. The parallel with the

n
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8. Change the screen settings and run the program without com-
ment and reset the settings when exiting.

In other words, you’d launch the program, and it would simply run:
doing just what you expected and wanted, and no other program
would be affected. That is my definition of a well-behaved com-
puter systermn. But what if two programs requiring different screen
settings are displaying pictures at the same time? That is a horse of a
different color or a fish of a different resolution, perhaps.

Item 7, which might seem acceptable and is in common use, fails us
by giving us a “dialog” box that is no dialog. This is user abuse: The
information imparted cannot be acted on, and it only wastes your
time. (The transparent-message method of Scction 5-2-3 solves this
problem.)

Application programs per se are an imposition, as this book argues,
but so long as we are still saddled with them, let us make sure that
they are well behaved (also see Raskin 1993), To summarize, a pro-
gram or, in the future, a command should automatically reset what-
ever 1t needs in order to run; it should execute properly; and when
the user dismisses it or when it is done, it should restore all parame-
ters to the state they had when 1t was launched. If resetting is irre-
versible or could have an undesirable side effect, a warning
explaining what damage might be caused can be given, so long as
that message gives the user a choice as to proceed or not.

Right now, you cannot run different resolutions on the same screen
at the same time. But that’s another kind of problem. In the mean-
while, I think that users would be happier if every user interface
guideline added item 8.


















