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I first encountered Dan Saffer’s interest in microinteractions at a
  conference in Brazil. I was immediately captivated. Dan started his talk
  with the story of the ringing cellphone at a symphony concert that forms the
  opening pages of Chapter 1. It was very
  clear that by focusing upon the small, Dan had discovered something very
  big.
I next encountered the importance of getting the details right through
  my own frustrations with Apple’s photo cataloging and editing application,
  Aperture. I was putting together the illustrations for a book when suddenly
  my computer froze and I had to force a reboot. But when I tried to open
  Aperture, it announced that the database was corrupted and promptly shut
  down. Huh? What is the use of an error message that provides no remedy? What
  was I supposed to do?
I searched the Aperture help files. No luck. I searched Apple’s
  support website. No luck. I was annoyed and concerned: How could I
  get the photos back? The program wouldn’t even launch. I keep a
  backup on another computer, but my synchronization program was far too
  efficient: the corrupted file had been transferred to the other
  computer.
Finally, after much travail, an Internet search yielded the solution,
  described in a very nicely formatted set of instructions from Apple. I
  followed the instructions and 15 minutes later, all my photos were restored.
  (Note that I couldn’t find this from the Apple site: I found a discussion
  group where someone had posted the link to the proper location at
  Apple.)
Why am I telling you this? Because if only Apple’s programmers had
  read this book, I wouldn’t have had to go through any agony.
  Microinteraction. Get the details right.
Why didn’t that error message contain the solution as well as
  identifying the problem? After all, Apple had a very nice message explaining
  the problem and saying just what to do about it. Suppose the error message
  had said, “The database is corrupted: to correct this, follow these steps”
  (with active buttons on the message dialog box that would initiate the
  process). Why didn’t Apple do this? Was it because the programmers for this
  part of the program didn’t consider it part of their responsibility? Was it
  because these programmers came from a different group that maintained the
  database, so they only knew there was a problem but not how to fix it? Or
  was it because it is not in the culture of error-message writers to also
  provide the solution? (My best guess is that all three factors played a
  role.) Whatever the reason, the result is an inferior user experience, one
  that now has me extremely unhappy with Aperture, searching for a better
  alternative. This can’t be the response Apple wants to produce in its
  customers. If only they had been able to read this book.
Are microinteractions details? Damn right: the magic is all in the
  details.
The “micro” in “microinteractions” implies it is about the small
  things. Small? Yes. Unimportant? Absolutely not!
  Microinteractions is about those critical details that
  make the difference between a friendly experience and traumatic anxiety. As
  Dan Saffer points out in his Preface, designers love to
  get the big picture right. It’s a wonderful feeling. No problem is too
  large. But even if the big picture is done right, unless the details are
  also handled properly, the solution fails: the details are what control the
  moment-to-moment experience. It is timely details that lead to seamless
  interaction with our products. Alternatively, it is the lack of attention to
  those details that lead to frustration, irritation, and eventually an
  intense dislike of the product. Yes, the big picture matters, but so too
  does the detailed picture. It is attention to detail that creates a smooth
  feeling of accomplishment.
There are several steps to great microinteractions. The first, and for
  many developers, the hardest, is to identify the situation properly. This
  requires great observational skills: watching people interact, watching
  yourself interact, identifying the pain points, identifying logical
  sequences, and then determining which things make sense to bring together.
  Obvious candidates can be found in error messages and dialog boxes. Each
  presents some information, thus implying the next step to be performed. Why
  not make that next step part of the present step?
Great microinteraction design requires understanding the people who
  use the product, what they are trying to accomplish, and the steps they need
  to take. It requires understanding the context of those interactions. It is
  essential to develop empathy with the user, to develop the users’
  observational skills, and to instill the knowledge of how to combine
  different aspects of your product—perhaps the result of different
  programming teams or even different divisions—into a single, smooth
  microinteraction. Chapter 1 does a great job of
  introducing the principles of how to do this. The numerous examples
  throughout the book sensitize you to the opportunities that
  microinteractions provide. After that it is up to you: it is your continual
  observation that leads to discovery of new microinteraction opportunities.
  And it is essential not to be blocked, as Apple’s developers apparently
  were, if the solutions require cutting across company organizational
  structures. After all, doing things right for the user is what great
  products are all about.
The second step to great microinteraction is the implementation. There
  are lots of design issues here: triggers, rules, feedback, loops, and
  modes—all nicely described within the chapters of this book.
Are microinteractions important? Well, let me tell you of my last
  major purchase: a new automobile. When I walk up to it and put my hand
  around the door handle, the handles light up and an interior light turns on.
  The door unlocks, and as I enter the car, the seat, mirrors, and even the
  programming of the radio resets itself to my preferences. When I open the
  door, the ceiling light for the seat comes on. If my passenger opens his
  door, that light comes on. As my wife and I take turns driving, the car
  resets itself each time to the settings each of us prefers. How did the car
  designers decide upon this sequence? How did they decide which things to
  control or not control? By clever, intelligent microdesign. Are these small
  things? Yes. Could we have manually done all of this? Yes. But when the car
  does it for us, it provides a sense of delight in the car, a feeling of
  pride of ownership. Isn’t that what all product manufacturers should want
  for their customers?
Hurrah for the small, which is where we spend most of our lives.
  Hurrah for those many seconds and minutes spent seeking how to do the next
  step, the frustrations of inelegant transitions. Hurrah for Dan Saffer and
  this book, where the friendly writing style is enhanced through copious
  examples. I considered myself skilled at observing people interacting with
  technology, but after reading this book, my skills have improved. Now I look
  more closely at the details, at the missed opportunities. I also see where
  products do things right. Learning to see is the first step toward making
  thing better.
Now it is your turn: go out and conquer. Make our lives simpler, more
  enjoyable. Put microinteraction awareness into practice.
Appendix A. Testing Microinteractions



There are many who would advise you not to bother testing
  microinteractions, saying they are the equivalent of asking “What color
  should the bike shed be?” That is: unimportant.[44] Let’s assume if you’ve made it this far into the book, you
  feel microinteractions have value and can be improved by being validated,
  tested, and refined via user input.
Microinteractions can benefit from using a Lean UX–style methodology
  of Build > Measure > Learn: build the microinteraction to test it;
  measure the design with a variety of quantitative and qualitative methods;
  learn from an analysis of those findings. Then iterate.[45]
Unlike a true Lean UX process, where you’re testing a “Minimum
  Viable Product” to see if the concepts (“hypotheses”) are valuable, with
  microinteractions we can mostly assume the overall concept is valuable—or at
  least necessary to the proper functioning of the app or device. You are more
  testing the flow and structure than testing
  the concept. Also dissimilar to Lean UX is the fidelity of the
  prototype. Rather than prototyping the least you can test (often a paper
  prototype), with microinteractions, because the structure of
  microinteractions is important, you need as high a fidelity prototype as you
  can develop in order to test them effectively. The links between trigger to
  rules to feedback to loop are tight and not easily separated.
Most microinteractions probably aren’t tested alone for desktop
  software. The effort and expense of setting up and running a testing session
  (not to mention the effort of building a prototype for testing) are
  typically too great to test a microinteraction alone for desktop, so they
  are often lumped together with other items to test. This is not necessarily
  true for web applications, where prototyping is faster, A/B testing easier
  to try, and analytics more readily available. Mobile applications, too, are
  getting easier to prototype. If the microinteraction is the whole mobile
  app, testing is essential; the same is true with devices, although the
  prototyping for them can be more time-consuming as well.
If statistical relevance is your thing, the bad news is that because
  microinteractions are small (and thus most changes to them are likewise
  small), they require more test participants to be relevant. This can mean
  hundreds (if not thousands) of participants, and it definitely means more
  than the usual 5–8 participants that many testing sessions have. At the
  barest minimum, you’ll need to aim for at least 20 participants for slightly
  better data. For the best quantitative data, you need hundreds, thousands,
  even tens of thousands of users, as is typical for testing on many online
  sites. If 5% of users open a drop-down, but only 4.75% successfully make a
  selection, that’s very difficult to detect even with thousands of users—and
  yet it can make a huge difference in sales and adoption.
Unless a microinteraction is terrible or wonderful, determining the
  statistical effectiveness of its nuances is nigh impossible through
  qualitative testing. Quantitative is the only real option. For example,
  adding Google Analytics “Events” to a web microinteraction can give a
  designer insights into the precise weak points of the microinteraction in a
  way that could only be done qualitatively by tracking many users over many
  weeks. That being said, if statistical relevance isn’t important to you,
  even testing with few participants can be illuminating—as always.
As with all product testing, you want to watch out for so-called
  “scenario errors” that are caused by the test itself. Since testing is an
  artificial, constructed situation, the setup and guided path the tester
  takes the user down can cause users to make errors or reveal problems that
  normal use would not. As just one example, pausing to ask or answer a
  question can cause crucial feedback to be missed.
What to Look for During Testing



The four most important things to validate with testing are
    these:
	That you truly understand the goal of the
        microinteraction, and not just a step in the process. The
        point of setting a status message isn’t to type, it’s to communicate.
        Knowing this allows you to fix any emphasis problems, either in the
        microinteraction itself or in the overall product—how important is
        this microinteraction to the overall user experience?

	That you understand what data is important.
        This lets you know what data to bring forward and what
        behavioral-contextual information is valuable to the microinteraction
        and could be used over time.

	That any microcopy is necessary, and if so, that it’s
        clear and understood. This means both instructional copy
        and, especially, labels.

	Timing and flow. Does the microinteraction
        take too long to perform? Are the loops too long? Too short? Note that
        long loops that happen over extended periods of time are difficult to
        test, unless you are doing a longitudinal study, which most developers
        do not.



The first two are often gleaned from conversation and interviews,
    the third by observation. But there are many more things to be learned by
    observation as well, such as:
	Are there too many clicks/taps/control
        presses? In other words, is what the user’s trying to do
        requiring too much effort? This is not necessarily saying count
        clicks, although that is one measure of effort.

	Any confusion as to why. If a user ever
        says (aloud or via frowning/puzzled looks) “Why am I doing this?” then
        something is wrong. Usually a label is misnamed, or instructional copy
        is missing or too vague.

	What just happened? This is an indicator of
        unclear feedback, possibly paired with an unclear label.

	Did anything just happen? There is either
        missing feedback or else the feedback is too subtle.

	I can’t find what I’m looking for. There is
        a gap between what the user expects to find and what is there. This is
        probably a labeling problem, but it could also be that a crucial piece
        of the microinteraction is missing.

	I don’t know where I am. This can be a
        problem with transitions or modes.

	You just did what to my data/content/input?
        This is another case where expectations didn’t match the outcome.
        Either adjust the label or copy, or else this is a deeper, overall
        problem with the microinteraction in that it might not match what
        users are trying to accomplish, or else users are uncomfortable with
        what it does accomplish.

	If I click/push/tap this, what happens?
        This is a case of an unclear label or poor instructional copy.

	I didn’t see that button. This is a problem
        with visual hierarchy. The path through the microinteraction isn’t
        visually clear.

	I didn’t know I could do that. An action is
        too hidden. This often happens with any multitouch gestures or an
        invisible trigger such as a key command.

	What do I do now? This is the same problem
        as above: the path isn’t clear, especially the next step.

	What am I seeing there? This is the result
        of unclear feedback, usually on a process. Add or clarify with a
        label, perhaps on a tooltip. This could also mean the data you’re
        showing isn’t important.



These are all examples of qualitative data, but quantitative can be
    useful as well.

Using Quantitative Data



There is an adage (coined by Lord Kelvin) that what can’t be
    measured, can’t be improved, and there is some truth to it. Having a
    baseline—a starting point—and/or something to compare changes to is
    immeasurably helpful. These are some data points you can test:
	Completion rate
	What percent of users were able to complete the
          microinteraction?

	Overall duration of the microinteraction
	How long did it take to complete the microinteraction? (It’s
          often the case that the slowest users can take five to ten times
          longer to complete tasks than the fastest, so use a geometric mean
          instead of the median to lessen the effect of this type of extreme
          value.[46]

	Duration of specific steps
	

	Number of steps
	

	Number of clicks/taps/selects
	This is not always instructive but can let you know if
          something is inefficient.

	Number of system errors
	Are there places where the microinteraction fails through no
          fault of the user? (These are often found when testing on live
          microinteractions with actual data/connectivity.)

	Number of human errors
	These fall into two categories: slips and mistakes. Slips are
          when the user understands the goal of the action but does something
          improperly, such as making a typo when entering an email address. A
          mistake is when a user does not understand the rules and tries
          something the rules won’t allow, such as clicking a header that
          isn’t interactive.[47]



You can also attempt to quantify qualitative data such as by having
    users rate characteristics like:
	Satisfaction

	Difficulty

	Confidence

	Usefulness



on a rated scale (e.g., 1–7, 1 being low, 7 high). However,
    especially with a small sample size, this can be far from
    definitive.
This assumes, however, that you will be revising the
    microinteraction and testing it again to see if there have been
    improvements, or that you have an alternate version of the same
    microinteraction to compare with (A/B testing). Again: beware of sample
    size. A small number of users could make something like an error or a
    preference seem more (or less) significant than it is.
And even if there is statistical significance, it doesn’t mean there
    is practical significance. The most important lesson about using data to
    help design is this: it can’t design for you. Data requires a human being
    to interpret it, and then place it into context. Data will seldom tell you
    why something is happening.
The data needs to be made meaningful, which sometimes means ignoring
    it. Why would you ever ignore data? Here’s the simplest example: most
    online advertising isn’t clicked. If you get a 0.5% clickthrough rate,
    you’re often doing very well.[48] So should we remove all online ads, since they are so seldom
    used? 99.9% of users think so (the other 0.1% of people work for
    advertising agencies). But getting rid of advertising would essentially
    mean getting rid of the site itself, as there would be no money to operate
    it. Would you like Google to go away? You can’t listen to the data
    entirely because the data doesn’t understand the overall context: the
    business and organizational environment and the user base that are more
    than just numbers on a spreadsheet. Data should be an input to your
    decision making, not the decider alone.

A Process for Testing Microinteractions



The following is one possible process for testing
    microinteractions that could be followed. It is certainly not the only
    process, but it could be a starting point:
	Before showing participants any prototypes, ask them how they
        expect the microinteraction to work. Ask if they’ve ever used anything
        similar in the past. Ask what the one thing is that they want to
        accomplish by using this microinteraction. Check if there is anything
        they would want to know before using the microinteraction—if there is
        one piece of information that would make using the microinteraction
        unnecessary.

	Have them use the microinteraction unaided. Any quantitative
        data should be collected at this point, and/or immediately
        after.

	Go through the microinteraction with the user step by step,
        having the participant talk out loud about any impressions and
        decisions. See if participants can explain how the microinteraction
        works (the rules). Note any discrepancies.

	Ask if they came back tomorrow, what would they want the
        microinteraction to remember about them.

	End by asking what one thing should be fixed.



With this process, you should be able to uncover and diagnose any
    issues with the microinteraction, as well as validate any of the overall
    goals and needs. I recommend doing this process at least twice, with two
    sets of participants, revising the microinteraction based on user feedback
    and findings analysis between sets.



[44] “What color should the bike shed be?” is from developer lore. See
      this link for the whole
      story.

[45] See the book Lean
      UX by Jeff Gothelf (O’Reilly).

[46] See “8 Core Concepts for Quantifying The User Experience,”
              by Jeff Sauro, Measuring
              Usability, December 11, 2012.

[47] For more on slips and mistakes, see Norman, Donald,
              “Design Rules Based on Analyses of Human Error,”
              Communications of the ACM, 26, 1983, and
              Human Error by James Reason, 1990.

[48] See, for example, “So Many Ads, So Few Clicks,”
        BusinessWeek, November 11, 2007.


Chapter 5. Loops and Modes



[image: image with no caption]

On January 4, 2004, a 400-pound, six-wheeled, solar-powered
  robot landed on Mars, in the massive impact crater Gusev. The robot was the
  $400-million-dollar Spirit rover that had taken over a
  year to build. As Passport to Knowledge reported, Spirit had
  just survived the six-month journey to the Red Planet and a perilous
  landing, including bouncing as high as a four-story building on first impact
  with the surface. The Jet Propulsion Laboratory (JPL) team that built and
  commanded the rover thought the worst was behind them. They were
  wrong.
Once the (literal) dust—red—had settled, Spirit
  began its mission of taking pictures and performing scientific experiments,
  rolling toward a nearby destination (“Sleepy Hollow”). But then on January
  21, less than three weeks into the mission, something happened. NASA’s Deep
  Space Network lost contact with Spirit.
At first, the rover’s disappearance was blamed on a thunderstorm in
  Australia disrupting the network, but no, there was something wrong with
  Spirit itself. The next day, a transmission arrived from
  Spirit: a single beep that indicated the rover was
  still there, but that was all. This was seriously bad. If the problem was a
  critical hardware failure, the robot was dead and its mission was
  effectively over.
Trying a number of methods, JPL finally coaxed the rover to send
  diagnostic data, which it did on January 23. Much of the data was just
  repeated nonsense, but it did give them some insight into what was
  happening. The news wasn’t good: higher internal temperature than was
  expected, and lower battery voltage. Normally, the rover’s computer is only
  on five or six hours a day to save battery power and to prevent it from
  overheating, but the data showed the rover wasn’t going into sleep mode, and
  thus burning battery power and overheating. If this condition continued, the
  rover would destroy itself. As Mark Adler, one of the tactical mission
  managers, put it, “What we had on our hands was one sick rover.
  Spirit had insomnia, a fever, was getting weaker all
  the time, was babbling incoherently, and was largely unresponsive to
  commands.”
Note
Adler’s gripping first-person account can be read in full in
      “Spirit Sol 18 Anomaly,” by the Planetary Society Blog at this link.

Frantic, the command team sent Spirit a SHUTDWN_DMT_TIL (“shutdown dammit until”) command,
  which puts the rover to sleep. Spirit accepted the
  command and the JPL team breathed a sigh of relief. Just to make sure, they
  sent a beep to the rover; if Spirit was really asleep,
  it wouldn’t respond.
It did.
Spirit wasn’t responding to commands, and because
  the Earth was “setting” inside the crater, the JPL didn’t have another
  chance to try something else until the next day. Meanwhile,
  Spirit was overheating and running out of power. Time
  was running out.
The JPL team regrouped to figure out what exactly was happening.
  They came up with a working theory: that Spirit was in
  fault mode, meaning it was trying to reboot itself after encountering a
  problem that it couldn’t solve—basically just like all of us do with our
  gadgets when they become unresponsive. The problem was that Spirit seemed to be
  trapped in fault mode, rebooting itself over and over. It was encountering a
  problem while rebooting.
Later, it would be figured out the problem was with a software update
  that had happened while the rover was en route to Mars. During the update, a
  utility to delete the old software files was uploaded, but the upload failed
  and no one noticed—or else it was ignored. The result was that there was
  less file space available because it was being taken up by the older files.
  So when Spirit started running experiments and saving
  data, the file system overflowed. To try to fix it,
  Spirit rebooted itself. (This was what it was supposed
  to do.) The problem was that the reboot couldn’t complete due to
  insufficient available file space, which Spirit tried
  to fix by rebooting. And thus an infinite loop of reboots was
  entered.[40]
The command team didn’t know this at the time; they just guessed
  Spirit was repeatedly rebooting and had to figure out
  how to stop it before the rover was irreparably damaged. JPL suspected that,
  since the problem persisted through reboots, the issue was either the flash
  memory, the EEPROM, or a hardware fault. (If it had been hardware, the rover
  would be irreparable.) Fortunately, the rover engineers had anticipated
  problems with the flash memory and EEPROM, so they’d designed a way the
  rover could be booted without ever touching the flash memory: the radio that
  received commands from Earth could also execute a limited number of commands
  itself, one of which was telling the computer to reboot without using flash
  memory. The JPL team sent the command to the radio several times before it
  finally worked and the loop was broken. Relieved, JPL retrieved some data,
  and put Spirit into a long-overdue sleep.
Luckily, this story has a happy ending, in that
  Spirit returned to full operation on February 5, 2004,
  and continued operating for years, even though its solar panels were
  designed only to last three months and even after getting stuck in a sand
  trap for two years. The last successful communication with
  Spirit was in March 22, 2010—nearly seven years longer
  than JPL expected—and NASA officially ended Spirit’s
  mission on May 25, 2011 after “a stressful Martian winter without
  much sunlight. With inadequate energy to run its survival heaters, the rover
  likely experienced colder internal temperatures last year than in any of its
  prior six years on Mars.” As of this writing (March 2013),
  Spirit’s twin rover, Opportunity,
  which arrived three weeks after Spirit, is still
  exploring the surface of Mars.
A mode, like Spirit’s fault mode, is a special
  part of an application in which the app operates differently than usual.
  Often, this means actions like pressing a key does something else when in a
  particular mode. A loop, like the reboot one Spirit was
  stuck in, is traditionally a command or series of commands that is repeated.
  (As we’ll see, it’s defined slightly differently for microinteractions.) As
  the near disaster with Spirit reveals, loops and modes
  can be tricky things, even for the conservative, thorough NASA.
Modes



A mode is a fork in the rules, and for microinteractions,
    modes should be used very, very sparingly. Most microinteractions should
    be mode-free, but sometimes they are necessary. The best reason to have a
    mode is when there is an infrequent action that would otherwise clutter
    the microinteraction’s main purpose. One common mode is a settings mode, wherein the user specifies
    something about the microinteraction. When you’re in settings mode, you’re
    not usually performing the major task, just modifying it. It’s separate
    from the rest of the interaction. Examples of this are in weather (see
    Figure 5-1) or stock
    market apps, when you select cities or stock ticker symbols to get data on
    them. You’re not performing the main action of the microinteraction; it’s
    a deviation in the rules that takes you away to do one subtask, then
    return.
[image: An example of a mode from Apple’s Weather App for iOS.]

Figure 5-1. An example of a mode from Apple’s Weather App for iOS.

The reason to avoid modes in general is that they can cause
    errors, especially if the mode is just an invisible state the screen is
    in. Turning on an edit mode, for example, makes a once-familiar screen
    something the user has to relearn. An action, such as clicking an item,
    could do drastically different tasks: selecting the item in default mode,
    deleting it in delete mode. The fewer modes—and in microinteractions,
    there should be no more than one, and zero if possible—the less chance of
    users being confused about what mode they are in, and the less they have
    to learn about how the microinteraction works.
If you must have a mode, a good practice for microinteractions
    is to make it its own screen whenever possible (or whenever there is even
    a screen). (This is the one exception to the “don’t make a screen for
    every rule” principle discussed in Chapter 3.) This will
    help reduce errors and frustration, because it will hopefully make it
    clearer to the user they are in a different mode, not just an unfamiliar
    state. A transition to the new mode—and back to the previous (default)
    mode—can be a useful cue here as well, indicating to the user they are
    going somewhere else to do something specific.
When a user goes to one mode and comes back to the previous mode,
    they expect the original mode to be in the same state as they left it,
    although perhaps any changes performed while in the other mode will be
    reflected in the default mode. For example, in a weather app, if I add
    another city in the Add a City mode, when I return to looking at weather
    data, I should see the new city there.
Spring-Loaded and One-off Modes



It’s annoying to have to switch to a different mode to perform
      one simple action. Two variations of modes that could be used in
      microinteractions in addition to (or in place of) traditional modes are
      spring-loaded modes and one-off modes. With either of these variations,
      the user can’t get trapped in an unknown mode.
Spring-loaded modes (sometimes called
      quasimodes[41]) are only active when a physical action such as pressing a
      key or holding down a mouse button is occurring. As soon as the action
      stops, so does the mode. The classic example is pressing the Shift key
      on your keyboard, which turns on caps lock mode, but only while pressing
      the Shift key. The Alt, Option, and Command keys also often turn on a
      spring-loaded mode.
The value of a spring-loaded mode is that the user seldom forgets
      that they are in a different mode, because they are doing something
      physical to make that mode possible, and it doesn’t require switching to
      a different screen. The drawback is that it doesn’t work well for
      actions that take some time to execute or require complex input.
For microinteractions, spring-loaded modes are best used
      sparingly, and probably mostly on devices and appliances. Pressing and
      holding a Start key can cause a reboot or reset, for example.
Spring-loaded modes can also be an invisible trigger that brings
      users to a microinteraction. Autofill in a search field is an example of
      this. Autofill only appears when there is text in the field, so it’s a
      type of spring-loaded mode.
The same is mostly true with one-off modes. One-off
      modes are when a user initiates a mode that lasts for the
      duration of a single action, then the mode turns off. For example,
      double-tapping on text in iOS brings up its cut-and-paste features,
      which disappear after one command has been selected. Newer versions of
      Microsoft Office have a so-called “minibar” of formatting tools that
      appears only when a user highlights some text. And in OmniGraffle, after
      a single use, a selected tool (such as the line tool) reverts back to
      its default state (the pointer). One-off modes are most useful for rapid task switching (as in
      OmniGraffle) or for contextual use (as in Office and iOS).
One-off modes can also be helpful for gestural and voice
      microinteractions. For example, in some voice interfaces, such as on the
      Xbox with Kinect, a command word (in this case “Xbox” being it), could
      be the trigger, which initiates a one-off mode in which another command
      could be issued. “Lights! Dim!” or “TV! Off!” (A fictional version of
      this is in Star Trek: “Computer, Locate Commander
      Riker!”) Similarly, with gestural interfaces, one gesture such as a wave
      could trigger the microinteraction, putting it into one-off mode in
      which another gestural command could be issued. In both these cases,
      one-off modes prevent accidental triggering. In both these examples, the
      one-off mode would have to time out after a certain period of time, and
      for that, you need a loop.


Loops



A loop (in microinteraction parlance) is a cycle that repeats,
    usually for a set duration. The cycle can be microseconds, minutes, days,
    or even years. Loops are all about timing, determining the pace and the
    overall lifespan of the microinteraction. Although most microinteractions
    are generally short in duration, they or parts of them can repeat, and
    thus have a longer “life” than just a brief moment.
A loop is something indicated (directly or indirectly) via the
    rules. “Get data every 30 seconds” or “Run for three minutes, then stop”
    or “Send a reminder in 10 days” are all example indicators that a loop is
    involved.[42]
Styles of Loops



We’re concerned with four kinds of loops:
	Count-Controlled (For) Loop
	This repeats for a set number of
            times before ending. For example, check if there is network
            connectivity 10 times before giving an error message.

	Condition-Controlled (While) Loop
	This repeats while a certain set of
            conditions is met. If the conditions change or end, so does the
            loop. If there is a network connection, check for new Twitter
            messages every minute.

	Collection-Controlled Loop
	Similar to a Count-Controlled loop, this loop runs through
            everything in a set, then stops. Example: for each unread email,
            add one to the unread counter.

	Infinite Loop
	A loop that begins and never ends until there is an
            error or someone shuts it down. As with the story of the
            Spirit rover, these are generally to be
            avoided, but a microinteraction like turning on a light basically
            starts an infinite loop: the light doesn’t turn off again until
            the whole microinteraction is turned off or the light bulb burns
            out.



Additionally, there are two kinds of loops: open or closed.
      Microinteractions make use of both for different purposes.
      Open loops do not respond to feedback; they execute
      and end. (“Every day at 10pm, turn on a light.”) Closed
      loops have a feedback mechanism built in and are thus
      self-adjusting. For example, a closed loop could be one that, while the
      car is running, checks the engine noise level and adjusts the car stereo
      volume accordingly.
As with the algorithms we discussed in Chapter 2, defining the parameters of loops can contribute
      mightily to the user experience. Too few cycles in a loop can make the
      experience feel rushed or intrusive; too long a loop could make the
      experience sluggish and nonresponsive. Figure 5-2 shows an example of
      a timing loop.
[image: Moo starts a timing loop after an order has been placed, to show users how long they have to edit a recently placed order. (Courtesy Matt Donovan and Little Big Details.)]

Figure 5-2. Moo starts a timing loop after an order has been placed, to
        show users how long they have to edit a recently placed order.
        (Courtesy Matt Donovan and Little Big Details.)

Loops can be used to make sure an action doesn’t go on too long or
      end a process or even the entire microinteraction. This could be done
      for security reasons, for instance when a banking site automatically
      logs you out after a few minutes of inactivity. This kind of automatic
      ending can be annoying, so use with care.
[image: If a user clicks too many Add Friend buttons too quickly, Facebook gives the user a warning. (Courtesy Alfie Flores Nollora and Little Big Details.)]

Figure 5-3. If a user clicks too many Add Friend buttons too quickly,
        Facebook gives the user a warning. (Courtesy Alfie Flores Nollora and
        Little Big Details.)

Loops can be used to recognize behavior as well. For example, if a
      user has paused at one part of the microinteraction for too long, the
      microinteraction could prompt them with help (Figure 5-4).
[image: If a video has been buffering for too long, the TED site offers users the option to download it for later. (Courtesy Justin Dorfman and Little Big Details.)]

Figure 5-4. If a video has been buffering for too long, the TED site offers
        users the option to download it
        for later. (Courtesy Justin Dorfman and Little Big Details.)

Sometimes just the repeating (an open loop) is enough. But the
      most powerful loops are those that take place over long durations and/or
      are closed loops that adapt over time to behavioral feedback. These are
      long loops.

Long Loops



“Something in design has gone wrong when objects don’t mature in
        a way that makes them more desirable.”
—Deyan Sudjic

Let’s talk about hammers for a moment. Hammers, like most
      tools, are very good for a few discrete activities—just like
      microinteractions. In the case of hammers, this is pounding or removing
      nails, as well as occasionally smashing something. But microinteractions
      aren’t hammers. They can have memory. They can use data. They can loop,
      sometimes endlessly. When designing microinteractions, you can use what
      I’m calling long loops and focus not only on doing an individual task,
      but also on a longer timescale. What can be done to make the
      microinteraction better the second time it’s used? The tenth? The ten
      thousandth? Figures 5-5 and 5-6 are examples of microinteractions
      that have undergone looped modifications.
[image: The songs in the “Added” column on Spotify fade over time. (Courtesy Jorge Nohara and Little Big Details.)]

Figure 5-5. The songs in the “Added” column on Spotify fade over time.
        (Courtesy Jorge Nohara and Little Big Details.)


[image: YouTube indicates recently made searches in purple. (Courtesy Davide Dettori and Little Big Details.)]

Figure 5-6. YouTube indicates recently made searches in purple. (Courtesy
        Davide Dettori and Little Big Details.)


Loops can deliver what design strategist and CEO of design
      consultancy Adaptive Path Brandon Schauer calls The Long Wow. The Long Wow is about
      delivering new experiences or features over time instead of all at once,
      and by doing so building customer loyalty (see Figures 5-7 and 5-8). For the purpose of
      microinteractions, The Long Wow is about adapting the microinteraction
      over time so that it feels customized or even brand-new. This requires a
      long loop, perhaps one that lasts the duration of the device the
      microinteraction is contained in or even beyond, if behavioral data can
      be stored remotely or transferred to a new device.
[image: Threadless sends users an email when items in their cart are about to sell out. (Courtesy Little Big Details.)]

Figure 5-7. Threadless sends users an email when items in their cart are
        about to sell out. (Courtesy Little Big Details.)


[image: Remember Me is the great broken loop of the Internet. What even happens when you check the box? Does it automatically log you in? (Unlikely.) Most times, it doesn’t even remember you checked the box, leaving it unchecked. (Courtesy Jack Moffett.)]

Figure 5-8. Remember Me is the great broken loop of the Internet. What even
        happens when you check the box? Does it automatically log you in?
        (Unlikely.) Most times, it doesn’t even remember you checked the box,
        leaving it unchecked. (Courtesy Jack Moffett.)


One use of these long loops is to extend the microinteraction far
      beyond a single instance of use. A weekly reminder of items placed on a
      wish list is one example, or the “Remember Me” checkbox that no website
      seems to remember is another. When a user returns to the
      microinteraction, ideally there is some memory of previous use. A user
      who likes to play her music loud may have different volume settings than
      someone who doesn’t.
[image: ThinkGeek allows users to temporarily unsubscribe while the holidays are ongoing. (Courtesy Kayle Armstrong and Little Big Details.)]

Figure 5-9. ThinkGeek allows users to temporarily unsubscribe while the
        holidays are ongoing. (Courtesy Kayle Armstrong and Little Big
        Details.)

Progressive disclosure or reduction



Another use of long loops is progressive
        disclosure over long periods of time. As users become used
        to a product, they don’t need as much handholding, and instead can be
        treated as a more skilled user. For example, shortcuts could be added
        to a microinteraction after it’s been used a few times, or more
        advanced features added.
Another option is progressive reduction,
        where the microinteraction becomes simpler over time, as the user
        becomes skilled and doesn’t need items such as labels for guidance
        (see Figure 5-10 for
        an example). However, care must be taken; if the user doesn’t engage
        with the product for a while, the microinteraction might have to
        become more robust and obvious again. The benefit to users is a
        cleaner interface, one that rewards and makes use of a user’s
        familiarity with a product.
[image: An example of progressive reduction from LayerVault. The signpost button’s default is a large icon with a label. As the user becomes proficient, the label disappears. And eventually for experienced users, the button is de-emphasized altogether. (Courtesy LayerVault.)]

Figure 5-10. An example of progressive reduction from LayerVault. The
          signpost button’s default is a large icon with a label. As the user
          becomes proficient, the label disappears. And eventually for
          experienced users, the button is de-emphasized altogether. (Courtesy
          LayerVault.)

As the near-disastrous story of the Spirit
        rover on Mars reminds us, loops and modes can be tricky to implement
        and maintain. However, their use can make a microinteraction cleaner
        (by moving infrequent actions like settings to a mode) and richer, by
        having the microinteraction adapt to use over time.
This completes the structure of microinteractions. Now it’s time
        to put everything together that we’ve learned.



Summary



Only have a mode when there is an infrequent action that might
    otherwise clutter the microinteraction.
If you must have a mode, make it its own screen when
    possible.
For rapid actions, consider using a spring-loaded or one-off mode
    instead of a traditional mode.
Use loops to extend the life of a microinteraction.
Carefully consider the parameters of loops to ensure the best user
    experience.
Use long loops to give the microinteraction memory or to
    progressively disclose or reduce aspects of the microinteraction over
    time.



[40] For the full details, see “The trouble with rover is revealed” by
      Ronald Wilson, EE Times, February 20, 2004.

[41] Quasimodes were introduced in the late Jef Raskin’s seminal
          book The Humane Interface (Addison-Wesley
          Professional).

[42] Developers may take issue with this definition, as a traditional
        loop (in computer science terms) would not be employed to make this
        possible. Instead something like a “Wait” or “Sleep” command would
        likely be used.
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Chapter 3. Rules



[image: image with no caption]

In October of 2010 at Apple’s “Back to the Mac” event, Apple
  announced the then-latest version of its desktop operating system, Mac OS X
  Lion (version 10.7), which was released nine months later in July 2011. It
  sold one million copies on its first day, and over six million copies
  afterwards. In it, Apple unveiled new versions of Calendar, Mail, and
  Address Book apps. But there was one microinteraction that garnered a lot of
  attention, mostly because Apple deemed it unnecessary and removed it. That
  microinteraction? Save As.
In the early 1980s, Save used to be Save and Put Away (Xerox Star), or
  Save and Continue alongside Save and Put Away (Apple Lisa). (Put Away
  meaning close.) Save and Continue eventually just became Save, while Save
  and Put Away vanished, probably once more RAM allowed for multiple documents
  to be open at the same time without processor issues. Save As seems to have
  begun in the 1980s as Save a Copy as, which let users save a version as a
  new file without renaming. Eventually some applications had all three: Save,
  Save As, and Save a Copy as. Over time, as people understood the Save As
  paradigm, and with the broad adoption of the Undo command, Save a Copy as
  has mostly vanished.
At the time Apple decided to get rid of Save As, the rules of the
  microinteraction had been fairly stable for about 30 years:
	Make changes to a file.

	Save the file with a new name.

	Subsequent changes happen to the newly created file. The previous
      file remains as it was the last time it was saved.



With Lion, Apple seemed to feel that Autosave, which allows users to
  return to previous versions, would obviate the need for Save As. Lion’s
  rules for saving go something like this:
	Make changes to a file.

	Those changes are autosaved every five minutes.

	Subsequent changes happen to the latest version of the
      file.

	You can rewind to earlier version of the file using the Revert to
      Last command.

	You can also Browse All Versions, which triggers another
      microinteraction: the versions browser.

	After two weeks, the file becomes locked and no changes can be
      made to it without first unlocking it or duplicating it.



If you want to create a separate file, you have to access Duplicate,
  an entirely different microinteraction:
	Use the Duplicate command to make another (cloned) file.

	The new file appears alongside the current file.



	Rename the new (duplicated) file.

	Subsequent changes happen to the newly created file. The previous
      file remains as it was the last time it was (auto)saved.



The new rules were practically the inverse of the previous rules:
  users had to decide before they made changes if they
  wanted the changes to be in a different file. Unfortunately, this is not how
  most people work (or, more precisely, not how we’ve been trained to work
  over the last 30 years). This change severely broke an established mental
  model and replaced it, not with a better microinteraction but with two
  microinteractions that together were difficult to understand and misaligned
  with how most users work. Most people don’t need the previous version of
  their document open at the same time as the altered version. Versioning is
  what programmers do, not what most people do. When users (infrequently) need
  an earlier version of a document, they’ll manually open it.
Response to the change ranged from puzzlement to outright anger: “The
  elimination of the Save As... command in applications such as Pages ’09 and
  TextEdit is, in my view, a downright stupid move. It completely breaks a
  very common workflow for creating a new file, which consists of opening an
  existing file and saving it under a new name,” fumed Macintosh blogger
  Pierre Igot in “Mac OS X 10.7 (Lion): Why
  ditch the ‘Save As’ command?”. “I really tried to make myself
  believe that was an OK decision, but after several months, it was clear that
  it wasn’t,” wrote web developer Chris Shiflett in his article “Apple botches ‘Save As’”.
Apple responded by quietly returning Save As in the 10.8 version of
  their OS, Mountain Lion, in 2012—although not to the menu, it should be
  noted, but as a hidden command—an invisible trigger. But it still didn’t
  work as before: the rules changed again. Lloyd Chambers, author of the
  Mac Performance
  Guide, summed up the changes and problems in “OS X Mountain Lion: Data Loss via ‘Save
  As’”:
If one edits a document, then chooses Save As, then BOTH the edited
    original document and the copy are saved, thus not only saving a new copy,
    but silently saving the original with the same changes, thus overwriting
    the original. If you notice this auto-whack, you can “Revert To” the older
    version (manually), but if you don’t notice, then at some later date
    you’ll be in for a confusing surprise. And maybe an OMG-what-happened
    (consider a customer invoice that was overwritten).


So in Mountain Lion, the rules for Save As work like this:
	Make changes to a file.

	Save the file with a new name.



	Subsequent changes happen to the newly created file. Any changes
      made to the original file are also saved.

	You can rewind to an earlier version of the original file using
      the “Revert to Last” command.



This is in addition to the rules for Saving and Duplicating above. So
  a simple, well-understood microinteraction was replaced by three
  difficult-to-understand microinteractions, with no feedback as to what the
  rules are doing in the background. Finally, in an update to Mountain Lion,
  Apple added a “Keep changes in original document” checkbox in the Save
  dialog. What a mess.
There are some lessons to be learned. If you can’t easily write out or
  diagram the rules of a microinteraction, users are going to have difficulty
  figuring out the mental model of the microinteraction, unless you provide
  feedback to create a “false” model that nonetheless allows users to figure
  out what is going on. Secondly, unless it’s radically new, users likely come
  to a microinteraction with a set of expectations about how it will work. You
  can violate those expectations (and in fact the best microinteractions do so
  by offering an unexpected moment of delight, often by subverting those very
  expectations), but only if the microinteraction is offering something
  significantly better, where the value to the user is
  apparent—and, ideally, instantly apparent. Apple is often amazing at this:
  just as one example, changing the iOS keyboard based on context, so that @
  symbols are available on the main keyboard when filling in an email address
  field. But if the value isn’t instantly apparent, your microinteraction
  could come off as needlessly different, a gimmick. “Things which are
  different in order simply to be different are seldom better, but that which
  is made to be better is almost always different,” said Dieter Rams.[18]
Designing Rules



At the heart of every microinteraction—just as at the center
    of every game—are a set of rules that govern how the microinteraction can
    be used (“played”). What you’re trying to create with rules is a
    simplified, nontechnical model of how the microinteraction
    operates.
Perhaps the most important part of the rules is the goal. Before
    designing the rules, you need to determine in the simplest, clearest terms
    what the goal of the microinteraction is. The best goals are those that
    are understandable (I know why I’m doing this) and achievable (I know I
    can do this). Make sure the goal you’re defining isn’t just a step in the
    process; it’s the end state. For example, the goal of a login
    microinteraction isn’t to get users to enter their password; the goal is
    to get them logged in and into the application. The more the
    microinteraction is focused on the goal rather than the steps, the more
    successful the microinteraction is likely to be. The goal is the engine of
    the rules; everything must be in service toward it (Figure 3-1).
[image: The goal of this microinteraction on Amazon is to prevent users from buying something off their wish list that someone may have purchased already—to prevent a situation...without spoiling the surprise (sort of). (Courtesy Artur Pokusin and Little Big Details.)]

Figure 3-1. The goal of this microinteraction on Amazon is to prevent users
      from buying something off their wish list that someone may have
      purchased already—to prevent a situation...without spoiling the surprise
      (sort of). (Courtesy Artur Pokusin and Little Big Details.)

While the purpose of rules is to limit user actions, it’s important
    that the rules not feel like, well, rules. Users shouldn’t feel like they
    have to follow—or worse, memorize—a strict set of instructions to achieve
    the goal. Instead, what you’re striving for is a feeling of naturalness,
    an inevitability, a flow. The rules should gently guide users through the
    “interaction” of the microinteraction.
[image: In Apple’s Mountain Lion OS, when you turn on Speech and Dictation, the fans in the machine slow down so the background noise doesn’t interfere. (Courtesy Artur Pokusin and Little Big Details.)]

Figure 3-2. In Apple’s Mountain Lion OS, when you turn on Speech and
      Dictation, the fans in the machine slow down so the background noise
      doesn’t interfere. (Courtesy Artur Pokusin and Little Big
      Details.)

The rules determine:
	How the microinteraction responds to the trigger being
        activated. What happens when the icon is clicked? (See
        Don’t Start from Zero later in the
        chapter.)

	What control the user has (if any) over a
        microinteraction in process. Can the user cancel a
        download, change the volume, or manually initiate what is usually an
        automatic process like checking for email?

	The sequence in which actions take place and the
        timing thereof. For example, before the Search button
        becomes active, users have to enter text into the search field.

	What data is being used and from where.
        Does the microinteraction rely on geolocation? The weather? The time
        of day? A stock price? And if so, where is this information coming
        from?

	The configuration and parameters of any
        algorithms. While the rules in their entirety can be
        thought of algorithmically, often certain parts of a microinteraction
        are driven by algorithms. (See the section on Algorithms later in the chapter.)

	What feedback is delivered and when. The rules
        could indicate which “steps” should get feedback and which operate
        behind the scenes.

	What mode the microinteraction is in. A mode is a
        fork in the rules that, when possible, should be avoided. But
        sometimes it’s necessary. For example, in many weather apps, entering
        the cities you want to know the weather for is a separate entry mode
        from the default mode of viewing the weather. See Chapter 5 for more on modes.

	If the microinteraction repeats and how often.
        Is the microinteraction a one-time activity, or does it loop? See
        Chapter 5 for more on loops.

	What happens when the microinteraction
        ends. Does the microinteraction switch to another
        microinteraction? Does it vanish? Or does it never end?



The set of rules may or may not be entirely known to the user,
    and they reveal themselves in two ways: by what can be done and by what
    cannot (see Figure 3-3).
    Both of these can be an occasion for feedback (see Chapter 4), although as the story of Patron X in Chapter 1 demonstrates, sometimes the
    user’s mental model does not match up with the conceptual model that the
    rules create.
[image: MailChimp shows you what can’t be done, by having the poor chimp’s arm stretch so far that it pops off when you try to make an email too wide. (Courtesy Little Big Details.)]

Figure 3-3. MailChimp shows you what can’t be done, by having the poor
      chimp’s arm stretch so far that it pops off when you try to make an
      email too wide. (Courtesy Little Big Details.)

Let’s take perhaps the simplest microinteraction there is: turning
    on a light. The rules are these:
	When the switch is thrown, the light turns on and stays
        on.

	If the switch is thrown again, turn the light off.



Very simple.[19] But if we put a motion sensor on that light, the rules
    become a lot more complicated:
	Check for motion every three seconds.

	If anything is moving, is it human sized? (You don’t want the
        light to go on because a cat ran by.)

	If so, turn on the light.

	Check for motion every three seconds.

	Is anything moving?

	If no, wait for 10 seconds, then turn off the lights.



Of course, all of these rules are debatable. Is three seconds too
    long to check? Or too much: will it use too much power checking that
    often? Maybe you want the light to turn on when a cat runs by. And I think
    many of us have a story about being in a bathroom stall and having the
    lights go out because the sensor didn’t detect any motion—maybe 10 seconds
    is too brief. Needless to say, the rules affect user experience by
    determining what happens and in what order.
Generating Rules



The easiest way to get started with rules is to simply write
      down all the general rules you know. These are usually the main actions
      the microinteraction has to perform, in order. For example for adding an
      item to a shopping cart, the initial rules might be:
	On an item page, user clicks Add to Cart button.

	The item is added to the Shopping Cart.



Very straightforward. But as you continue designing, nuance gets
      added to the rules. For example:
	On an item page, check to see if the user has purchased this
          item before. If so, change the button label from Add to Cart to Add
          Again to Cart.

	Does the user already have this item in the cart? If so,
          change Add to Cart to Add Another to Cart.

	The user clicks button.

	The item is added to the Shopping Cart.



And so on. And that’s just for a button like the one shown in
      Figure 3-4. There could
      be many more rules here.
[image: A simple button rule. If someone is already following you in Mixcloud, the Follow button becomes Follow back. (Courtesy Murat Mutlu and Little Big Details.)]

Figure 3-4. A simple button rule. If someone is already following you in
        Mixcloud, the Follow button becomes Follow back. (Courtesy Murat Mutlu
        and Little Big Details.)

Of course, rules can also benefit from being visualized.
      Sometimes a logic diagram can be useful (see Figure 3-5).
[image: An example of a rules logic diagram.]

Figure 3-5. An example of a rules logic diagram.


A rules diagram can help you see the rules in a visual way, which
      can allow you to notice where actions get (overly) complex. It can also
      show errors in logic that might be hidden by text alone. You can see the
      effect of nuanced rules in Figure 3-6.
[image: Apple’s Pages will automatically add smaller heading styles, but only after you’ve used the smallest displayed style. Heading 3 will only appear as an option once you’ve used Heading 2. (Courtesy Little Big Details.)]

Figure 3-6. Apple’s Pages will automatically add smaller heading styles,
        but only after you’ve used the smallest displayed style. Heading 3
        will only appear as an option once you’ve used Heading 2. (Courtesy
        Little Big Details.)


Verbs and Nouns



It can be helpful to think of your entire microinteraction as
      a sentence. The verbs are the actions that a user can engage in, while
      the nouns are the objects that enable those actions. For example, a
      slider enables the raising or lowering of volume. Verbs are what the
      users can do (raise or lower the volume), and nouns are what they do
      them with (the slider).
[image: When friends Like your run on Facebook, you hear cheers in your headphones while using the Nike+ app. (Courtesy Little Big Details.)]

Figure 3-7. When friends Like your run on Facebook, you hear cheers in your
        headphones while using the Nike+ app. (Courtesy Little Big
        Details.)

Every object in your microinteraction—every piece of UI chrome,
      every form element, every control, every LED—is a noun with
      characteristics and states. The rules define what those characteristics
      and states are. Take a simple drop-down menu. It generally has two
      states: open and closed. When open, it reveals its options, which are
      some of its characteristics. It could have other characteristics, such
      as the maximum number of options and the maximum length of any option
      label. It could also have other states, such as opened with hovers,
      wherein tool tips appear when a user hovers over options. All of these
      details should be defined by the rules. (Verbs, too, have
      characteristics; for example, how fast something is accomplished and how
      long an action takes. These too should be defined in rules.)
Every noun in your microinteraction should be unique. If you have
      two of the same nouns, consider combining them. Also make sure that any
      two (or more) nouns that look the same also behave the same. Don’t have
      two similar buttons that act completely different. Objects that behave
      differently should look differently. Likewise, don’t have the same noun
      work differently in different places. The Back button in Android is
      famous for being seemingly arbitrary about where it takes the user back
      to: sometimes previous modes, sometimes entirely different applications
      [see Ron Amadeo’s article, “Stock
      Android Isn’t Perfect”].
[image: When changing your Apple ID password, must-have items are checked off as the user enters them. It reveals the constraints of the microinteraction in a very literal way. (Courtesy Stephen Lewis and Little Big Details.)]

Figure 3-8. When changing your Apple ID password, must-have items are
        checked off as the user enters them. It reveals the constraints of the
        microinteraction in a very literal way. (Courtesy Stephen Lewis and
        Little Big Details.)


[image: GitHub doesn’t make users select a credit card. Instead it automatically selects it for them by using the number they type into the field to detect what card type it is. (Courtesy of Little Big Details.)]

Figure 3-9. GitHub doesn’t make users select a credit card. Instead it
        automatically selects it for them by using the number they type into
        the field to detect what card type it is. (Courtesy of Little Big
        Details.)


The best, most elegant microinteractions are often those that
      allow users a variety of verbs with the fewest possible nouns.

Screens and States



It might be tempting to turn each step of the rules into its
      own screen; that is, to turn every microinteraction into a wizard-like
      UI. This works for specific kinds of microinteractions—namely those with
      defined, discrete steps that are not done often, or are done only once.
      But for most microinteractions, this would be disruptive and
      unnecessarily break up the flow of the activity. It’s much better to
      make use of state changes instead. In this way, we use progressive
      disclosure to reveal only what is necessary at that moment to make a
      decision or manipulate a control without loading an entirely new screen
      (see Figure 3-10 for an
      example).
[image: When it comes time to enter the CVV number on the Square iOS app, the image of the credit card flips over so that you can immediately see where the number would be. (Courtesy Dion Almaer.)]

Figure 3-10. When it comes time to enter the CVV number on the Square iOS
        app, the image of the credit card flips over so that you can
        immediately see where the number would be. (Courtesy Dion
        Almaer.)

As the user steps through the rules, the objects (nouns) inside
      the microinteraction can (and likely will) change to reflect those
      changes in time. Each of these is a state that should be
      designed.
[image: If multiple friends have their birthdays on the same day, Facebook’s birthday microinteraction lets you write on both of their walls at the same time. (Courtesy Marina Janeiko and Little Big Details.)]

Figure 3-11. If multiple friends have their birthdays on the same day,
        Facebook’s birthday microinteraction lets you write on both of their
        walls at the same time. (Courtesy Marina Janeiko and Little Big
        Details.)

Any objects the user can interact with can have (at least) three
      states:
	An invitation/default state
	This is when the user first finds the object. This is
            also where prepopulated data can be deployed.

	Activated state
	What is the object doing while the user is interacting
            with it?

	Updated state
	What happens when the user stops interacting with the
            object?



Let’s take a simple drag-and-drop as an example. An object’s
      initial/default state should look draggable. Or, barring that, the
      object (and/or the cursor) should have a hover state that indicates the
      object can be dragged. Then the object should likely have another state
      while being dragged. (It’s also possible the screen itself [another
      noun] at this point has a different state, indicating where the object
      could be dropped.) And finally, a state when it is at last dropped,
      which might be simply to return to the default state.
[image: On Twitter, the button to share a link has two idle states: signed in and not signed in. If not signed in, the button allows users to do both at once. (Courtesy Rich Dooley and Little Big Details.)]

Figure 3-12. On Twitter, the button to share a link has two idle states:
        signed in and not signed in. If not signed in, the button allows users
        to do both at once. (Courtesy Rich Dooley and Little Big
        Details.)

A designer of microinteractions pays attention to each state,
      namely because each state can convey information to the user about what
      is happening—even if what is happening is nothing.

Constraints



The rules have to take into account business, environmental,
      and technical constraints. These can include, but certainly aren’t
      limited to:
[image: Yahoo! has a sign up microinteraction that won’t let you put in a future date. Making that field a drop-down with only acceptable years would prevent this error entirely. (Courtesy Little Big Details.)]

Figure 3-13. Yahoo! has a sign up microinteraction that won’t let you put in
        a future date. Making that field a drop-down with only acceptable
        years would prevent this error entirely. (Courtesy Little Big
        Details.)

	What input and output methods are
          available. Is there a keyboard? A speaker?

	What is the type or range of any input.
          For example, the number of characters allowed in a password, or the
          maximum volume a user can turn the sound up to.

	What is expensive. Not just what costs
          money (such as access to certain data services, as in Figure 3-14), but also
          what is expensive from a resources standpoint. Perhaps doing a call
          to the server every 10 seconds would be a massive hit to the server
          load and drain the device battery too quickly.

	What kind of data is available. What
          can be collected from sensors? What services/APIs can
          we access to get information about location, news, weather, time,
          etc.

	What kind of data can be collected. What
          personal (behavioral) data can be collected and used?



[image: When trying to add a free item to a Wish List, iTunes lets you know you can just download it for free instead. (Courtesy Little Big Details.)]

Figure 3-14. When trying to add a free item to a Wish List, iTunes lets you
        know you can just download it for free instead. (Courtesy Little Big
        Details.)

These last two constraints allow you to not start from zero.

Don’t Start from Zero



After the trigger has been initiated, the first question for
      any microinteraction should be: what do I know about the user and the
      context? You almost always know something, and that something can be
      used to improve the microinteraction (Figure 3-15).
[image: The Eventbrite iOS app increases the brightness of the Mobile Ticket screen for easier scanning of the QR code. Useful for the context. The alert is probably unnecessary, however. (Courtesy Phil Metcalfe and Little Big Details.)]

Figure 3-15. The Eventbrite iOS app increases the brightness of the Mobile
        Ticket screen for easier scanning of the QR code. Useful for the
        context. The alert is probably unnecessary, however. (Courtesy Phil
        Metcalfe and Little Big Details.)

Some examples of data that could be used:
	What platform/device is being used

	The time of day

	The noise in the room

	How long since the microinteraction was last used

	Is the user in a meeting

	Is the user alone

	The battery life

	The location and/or direction

	What the user has done in the past



Data can even be useful when it doesn’t come directly from the
      user (Figure 3-16).
[image: Google+ guesses where you work based on your friends’ employment. (Courtesy Artem Gassan and Little Big Details.)]

Figure 3-16. Google+ guesses where you work based on your friends’
        employment. (Courtesy Artem Gassan and Little Big Details.)

That last piece of data—which may be the most important
      one—relies on collecting information about user behavior, but we’re long
      since past the point where this should be an issue from a system
      resources point of view; even low-powered appliances have enough memory
      and processing power to do it. It’s just whether or not human resources
      (developers) can be convinced it’s worthwhile. (It is.) Of course,
      designers should be cognizant of privacy; if the microinteraction deals
      with sensitive subject matter such as medical information, you might
      reconsider collecting personal behavior. Ask: could the information that
      the microinteraction collects be used to embarrass, shame, or endanger
      users? If so, don’t collect it. It’s better to have a depersonalized
      experience than one that is fraught with fear of exposure.
[image: Pro Flowers uses the date to show you the next big holiday when selecting a delivery date. (Courtesy Gabriel Henrique and Little Big Details.)]

Figure 3-17. Pro Flowers uses the date to show you the next big holiday when
        selecting a delivery date. (Courtesy Gabriel Henrique and Little Big
        Details.)

Many of these pieces of data can be used in combination: at 10:00
      every day, the user does X, so perhaps when the microinteraction is
      triggered at that time, offer her X. Or every time the user is in a
      particular location that he hasn’t been to in a while, he does X. Or
      every time the user logs in from her mobile device, she’s interested in
      seeing Y. You can see an example of this in Figure 3-18.
[image: Threadless lets you know when you first land on the site whether it can ship to the country you’re in or not. (Courtesy Little Big Details.)]

Figure 3-18. Threadless lets you know when you first land on the site
        whether it can ship to the country you’re in or not. (Courtesy Little
        Big Details.)

The point is to use the context and previous behavior (if any) to
      predict or enhance the microinteraction (Figure 3-19). This data collection can be thought of as ongoing user
      research; with some analysis you can see how people are using the
      microinteraction and adjust accordingly. For example, by collecting
      behavioral data, you might discover that power users could employ an
      invisible trigger to get them to a certain point in the rules.
      Navigation app Waze lets power users slide (instead of push) a button to
      get directly to Navigation, saving two taps.
[image: Dropbox changes the download instructions based on which browser you’re using. (Courtesy Mikko Leino and Little Big Details.)]

Figure 3-19. Dropbox changes the download instructions based on which
        browser you’re using. (Courtesy Mikko Leino and Little Big
        Details.)


Absorb Complexity



Larry Tesler, the inventor of cut and paste whom we met back in
      Chapter 1, came up with an axiom
      that is important to keep in mind when designing rules: Tesler’s Law of
      the Conservation of Complexity. Tesler’s Law, briefly stated, says that
      all activities have an inherent complexity; there is a point beyond
      which you cannot simplify a process any further. The only question then
      becomes what to do with that complexity. Either the system handles it
      and thus removes control from the user, or else the user handles it,
      pushing more decisions—yet more control—onto the user.
[image: Even in the clunky iCal, there is a nice rule in the selection of a time microinteraction. Rather than have you do the math to figure out how long an event would be, iCal shows you event duration when selecting the end time. It’s an effective use of microcopy. (Courtesy Jack Moffett.)]

Figure 3-20. Even in the clunky iCal, there is a nice rule in the selection
        of a time microinteraction. Rather than have you do the math to figure
        out how long an event would be, iCal shows you event duration when
        selecting the end time. It’s an effective use of microcopy. (Courtesy
        Jack Moffett.)

For microinteractions, you’re going to want to err on the side of
      removing control and having the microinteraction handle most of the
      decision making. One caveat to this is that some microinteractions are
      completely about giving control to the user, but even then there is
      likely to be complexity that the system should handle (Figure 3-21).
[image: When you add a new family member on Facebook, Facebook automatically recognizes the chosen family member’s gender and adjusts the list of possible familial relationships in the list box accordingly. (Courtesy Stefan Asemota and Little Big Details.)]

Figure 3-21. When you add a new family member on Facebook, Facebook
        automatically recognizes the chosen family member’s gender and adjusts
        the list of possible familial relationships in the list box
        accordingly. (Courtesy Stefan Asemota and Little Big Details.)

Start by figuring out where the core complexity lies, then decide
      which parts of that the user might like to have, and when in the overall
      process. Then, if control is absolutely necessary, provide it at that
      time (Figure 3-22).
[image: When hovering over the translation in Google Translate, it highlights the translated phrase in the original text. You can get alternate translations, but only by clicking on the translated text. (Courtesy Shruti Ramiah and Little Big Details.)]

Figure 3-22. When hovering over the translation in Google Translate, it
        highlights the translated phrase in the original text. You can get
        alternate translations, but only by clicking on the translated text.
        (Courtesy Shruti Ramiah and Little Big Details.)

Computers are simply much better at handling some kinds of
      complexity than humans. If any of these are in your microinteraction,
      have the system handle it:
	Rapidly performing computation and calculations

	Doing multiple tasks simultaneously

	Unfailingly remembering things

	Detecting complicated patterns

	Searching through large datasets for particular item(s)



Of course, removing complexity means you must be smart about the
      choices you do offer and the defaults you have.


Limited Options and Smart Defaults



The more options that you give a user, the more rules a
    microinteraction has to have, and in general, fewer rules make for better,
    more understandable microinteractions. This means limiting the choices you
    give to the user and instead presenting smart defaults.
With microinteractions, a good practice is to emphasize (or
    perform automatically) the next action the user is most likely to take.
    This emphasis can be can be done by removing any other options, or just by
    visual means (making the button large, for instance). As game designer
    Jesse Schell put it in his book The Art of Game
    Design (CRC Press), “If you can control where someone is going
    to look, you can control where they are going to go.”
Knowing the next likely step is also valuable in that you can
    perform or present that step automatically, without the user having to do
    anything else (see Figures 3-23 and 3-24). This is one way to link
    microinteractions together (see the section Orchestrating Microinteractions in Chapter 6).
[image: Clicking the Report button on YouTube automatically stops the video you’re about to report. It performs the next likely action for you. (Courtesy Aaron Laibson and Little Big Details.)]

Figure 3-23. Clicking the Report button on YouTube automatically stops the
      video you’re about to report. It performs the next likely action for
      you. (Courtesy Aaron Laibson and Little Big Details.)


[image: Any selected text on a page will prepopulate the caption field when adding it to Pinterest. (Courtesy Louisa Fosco and Little Big Details.)]

Figure 3-24. Any selected text on a page will prepopulate the caption field
      when adding it to Pinterest. (Courtesy Louisa Fosco and Little Big
      Details.)

Every option a user has is at least another rule, so the
    best way to keep your rules to a minimum is to limit options.
    In short, be ruthless in eliminating options. Microinteractions do one
    thing well, so ideally the user would have no options, just smart defaults
    throughout the entire microinteraction. Everyone does one action, and that
    action plays out: from Rule 1 to Rule 2 to Rule 3. This is what made
    Google’s search box the most effective (or at least the most used online)
    microinteraction of the early 21st century.
    Everyone followed the same rules:
	Enter text and press (the emphasized) search button.

	Show search results.



Of course, even here Google added an option: the I’m Feeling Lucky
    button, which took you directly to the top search result. I’m Feeling
    Lucky was only used by 1% of users...and reportedly cost Google $100
    million a year in lost ad revenues. In 2010, Google effectively killed I’m
    Feeling Lucky when it introduced Google Instant, which immediately started
    showing search results as you type, so there is no chance to press the I’m
    Feeling Lucky button.[20] Now the rules look like this:
	Enter text.

	Show search results.



It literally cannot get any simpler, unless at some point in the
    future Google is able to guess what you want to search on and immediately
    shows you results.
For microinteractions, more than one major option is probably too
    many. This is not to say you cannot have choices, such as a temperature
    setting (hot, warm, cold), but rather more than one option that radically
    changes the rules is ill advised. It’s likely that this kind of change
    puts the microinteraction into a different mode (see Chapter 5). One common example of this is the Forgot
    Your Password? Mode that many login microinteractions have. Clicking that
    link takes the user into a different mode that hopefully, eventually takes
    the user back to the main mode to enter the remembered password.
If you are going to make a default decision for a user, in some
    instances there should be some indication of what that decision is. One
    example is Apple’s Calendar notifications. When a calendar notification
    appears (e.g., “Meeting in 15 minutes”) there is a Snooze button the user
    can press. However, there is no indication of the duration of that snooze
    (as it turns out, it’s, in my opinion, an overly long 15-minute snooze)
    and there’s no way to change this default. “Snooze 15 Minutes” would be a
    better button label: one that indicates what the rule is.
The most prominent default should be the action that most
    people do most of the time. Even if you decide that this
    shouldn’t be automatically done for the user, it should be visually
    prominent. The most common example of this are OK/Cancel buttons. Cancel
    is likely pressed considerably less often than OK, so OK should be more
    easily seen (larger and/or colored). And don’t forget the Return key (if
    there is one). Pressing Return should perform the default action.
If you have to present a choice to the user, remember that how you
    present that choice can affect what is chosen. Items at the top and bottom
    of a list are better recalled than those in the middle. A highlighted
    option is more often selected than one that is not. And if the user has to
    make a series of decisions, start with simpler, broader decisions, and
    move toward more detailed options. Colleen Roller, Vice President of
    Usability for Bank of America Merrill Lynch, rightly says that, “People
    feel most confident in their decisions when they understand the available
    options and can comfortably compare and evaluate each one. It’s easiest to
    evaluate the options when there are only a few of them, and they are
    easily distinguishable from each other.”[21]
Since every option means (at least) one other rule (and remember
    we’re trying to keep rules to as few as possible), the options you present
    to a user have to be meaningful. Meaningful choices
    affect how the user achieves the goal of the microinteraction—or even what
    the goal is. An example of a meaningful choice might be to sign in via
    Facebook or to enter a username/password. Nonmeaningful choices are those
    that don’t affect the outcome no matter what is chosen. Amazon’s Kindle
    app makes users select what color highlight they want to highlight
    passages in, even though you can’t search or export by highlight color;
    it’s only marginally meaningful and should probably have been left out of
    the default microinteraction of highlighting. Ask: is giving this choice
    to a user going to make the experience more interesting, valuable, or
    pleasurable? If the answer is no, leave it out.
The elimination of choice should have one beneficial side
    effect: the removal of many possible edge cases. Edges cases are those
    challenging-to-resolve problems that occur only occasionally, typically
    for a small minority of (power) users. Edge cases can cause your
    microinteraction to warp so that you are designing to accommodate unusual
    use cases, not the most common. Edge cases are kryptonite for
    microinteractions, and everything possible should be done to avoid them,
    including revising rules to make them impossible. For example, if a Year of Birth form field is a
    text box, it’s easy to put in invalid dates, such as those in the future.
    Remove this edge case by making the field a drop-down menu.
Controls and User Input



Most microinteractions have some place for manual user input.
      What has to be decided is which controls, and how they manifest. Take
      something as simple as a volume microinteraction. Volume can have three
      states: louder, quieter, and muted. These could appear as three buttons,
      a slider, a dial, two buttons, a scroll wheel, a slider and a button,
      and probably several other variations as well.
With controls, the choice is between operational simplicity and
      perceived simplicity. Operational simplicity gives every command its own
      control. In our volume example, this is the three-button solution: one
      button for Make Louder, one button to Make Quieter, one button for Mute.
      With perceived simplicity, a single control does multiple actions. For
      volume, this would mean selecting the slider or scroll-wheel options.
[image: Google Drive’s Insert Table microinteraction has an expanding hover window that lets users visually determine the size of the table. (Courtesy Kjetil Holmefjord and Little Big Details.)]

Figure 3-25. Google Drive’s Insert Table microinteraction has an expanding
        hover window that lets users visually determine the size of the table.
        (Courtesy Kjetil Holmefjord and Little Big Details.)

For microinteractions that will be done repeatedly, err on the
      side of perceived simplicity, unless it is an action that needs to be
      done quickly and with no chance of error—for example, the Mute button on
      a conference phone; combining it with the Make Quieter action would
      probably be a disaster. For microinteractions that will only be done
      once or occasionally, err on the side of operational simplicity; display
      all the options so that little to no foreknowledge is required.
Text fields should be forgiving of what is placed in them and
      assume that the text could be coming from any number of places,
      particularly from the clipboard or the user’s memory. For example, a
      form for a telephone number should support users putting in any of the
      following: (415) 555-1212, 4155551212, or 415-555-1212. Text fields in
      particular need what system designers call requisite variety—the ability
      to survive under varied conditions. Often this means “fixing” input
      behind the scenes in code so that all the varied inputs conform to the
      format that the code/database needs (see Figure 3-26 for a poor example
      and Figure 3-27 for a
      positive one).
[image: Adobe Photoshop’s Color Picker microinteraction has a place to enter a hex value. However, it’s not smart enough to strip out the # if one is pasted into it. (Courtesy Jack Moffett.)]

Figure 3-26. Adobe Photoshop’s Color Picker microinteraction has a place to
        enter a hex value. However, it’s not smart enough to strip out the #
        if one is pasted into it. (Courtesy Jack Moffett.)

[image: 37signals’ Basecamp gets it right. When you paste an email ID like “Jane Smith <myemail@gmail.com>,” it automatically strips out everything extraneous and leaves just the email address. (Courtesy Harpal Singe and Little Big Details.)]

Figure 3-27. 37signals’ Basecamp gets it right. When you paste an email ID
        like “Jane Smith <myemail@gmail.com>,” it
        automatically strips out everything extraneous and leaves just the
        email address. (Courtesy Harpal Singe and Little Big Details.)

Ordering of lists, such as in a drop-down menu, should be
      carefully thought out. Sometimes it makes sense to have a predetermined
      scheme, such as alphabetical or last used. Other times, it might make
      more sense to be seemingly illogical. For example, if most of your users
      come from the United States, it makes no sense to have them scroll
      through the previous 20 letters of the alphabet to reach the U
      countries—be seemingly irrational and put it at the top of the list or
      else just make it the default.
Sometimes it makes sense to have redundant controls. Particularly
      if your microinteraction is going to be used frequently by the same
      user, it may be wise to design in shortcuts. In desktop software, these
      have traditionally been keyboard shortcuts such as Command-Q for Quit, while on
      touchscreen devices and trackpads they have been a gesture (usually
      multitouch). Just make sure that no significant (to the activity flow)
      control is buried under a shortcut. For any important action, there
      should be a visible, manual way to engage with it.

Preventing Errors



One of the main tasks for rules should be error prevention
      (see Figures 3-28 and 3-29). Microinteractions should follow the Poka-Yoke (“mistake proofing”)
      Principle, which was created in the 1960s by Toyota’s legendary
      industrial engineer Shigeo Shingo. Poka-Yoke says that products and
      processes should be designed so that it’s impossible for users to commit
      an error because the product/process simply won’t allow one. One quick
      example of Poka-Yoke in action is Apple’s Lightning cable. Unlike their
      previous 30-pin connector (and every USB cord), the Lightning cable can
      be plugged into the iPhone’s or iPad’s port facing up or down. Unlike
      with a USB cable, you can’t try to put it in upside down (where it won’t
      fit) because it fits either way.
[image: Gmail gives you a notification before sending the mail to see if you’ve forgotten to attach a file. (Courtesy Little Big Details.)]

Figure 3-28. Gmail gives you a notification before sending the mail to see
        if you’ve forgotten to attach a file. (Courtesy Little Big
        Details.)

[image: If you press the search button on Make Me a Cocktail with nothing in the search field, instead of displaying an error message or nothing, it shows a random cocktail. (Courtesy Nick Wilkins and Little Big Details.)]

Figure 3-29. If you press the search button on Make Me a Cocktail with
        nothing in the search field, instead of displaying an error message or
        nothing, it shows a random cocktail. (Courtesy Nick Wilkins and Little
        Big Details.)

Similarly, you want to design your microinteraction so that the
      rules don’t allow for mistakes to be made (Figure 3-30). This may mean
      reducing user control and input, but for microinteractions reducing
      choice is seldom a bad practice.
[image: Dropbox for iOS pauses uploads when there is a low battery. (Courtesy Little Big Details.)]

Figure 3-30. Dropbox for iOS pauses uploads when there is a low battery.
        (Courtesy Little Big Details.)

Ideally, your microinteraction should be designed so that it does
      not present an error message when the user has done everything right
      (because the user shouldn’t be able to do anything wrong), and only
      presents an error message when the system itself cannot respond
      properly. Pop-up error alerts are the tool of the lazy. If an error does
      occur, the microinteraction should do everything in its power to fix it
      first (see Figure 3-31).
[image: Meetup.com adjusts your search results to attempt to correct the error of no found results. (Courtesy Michael J. Morgan and Little Big Details.)]

Figure 3-31. Meetup.com adjusts your search results to attempt to correct
        the error of no found results. (Courtesy Michael J. Morgan and Little
        Big Details.)

Using the rules, you can also prevent people from using your
      microinteraction in ways it wasn’t intended to be used (see Figures
      3-32 and 3-33). For example, you could disallow
      expletives in comments.
[image: What do you love? won’t let you enter expletives. It just changes the word to “kittens” and shows those results instead. (Courtesy Zachary Reese.)]

Figure 3-32. What do you love? won’t let you enter expletives. It just
        changes the word to “kittens” and shows those results instead.
        (Courtesy Zachary Reese.)

[image: Twitter won’t let you tweet the same message twice, mostly to protect its service from abuse. Detecting a duplicate before the user presses Send would be better, although more system-resource intense. (Courtesy Sindre Sorhus and Little Big Details.)]

Figure 3-33. Twitter won’t let you tweet the same message twice, mostly to
        protect its service from abuse. Detecting a duplicate before the user
        presses Send would be better, although more system-resource intense.
        (Courtesy Sindre Sorhus and Little Big Details.)



Microcopy



Microcopy—labels, instructions, and other tiny pieces of text—is part of
    understanding the rules. Microcopy is a kind of fixed feedback or
    feedforward. The entirety of a microinteraction can be a single piece of
    microcopy: look at Facebook’s Like “button,” which is based entirely on
    the word Like in blue text.
A system trigger could cause an essential piece of microcopy to
    appear when it would be most helpful. For example, on a store’s Contact
    page, a “Sorry, we’re closed” message could appear beside the phone number
    during off hours. And that would be the entire microinteraction right
    there!
With almost all microinteractions, you want to first make sure any
    text is absolutely necessary for understanding; instructional copy for
    microinteractions often isn’t. You don’t usually have to put “Please log
    in” at the top of a login form for users to understand that is what they
    should do. If you do need to include text, make sure it is as short as
    possible. As Winston Churchill so aptly put it, “The short words are the
    best, and the old words best of all.”
Never use instructional copy when a label will suffice.
    Tap Next to Continue is unnecessary if there is a button labeled Next or
    Continue. If a label, such as the name of an album, has to be truncated
    (for space), there should be a way to see the full title on hover or
    rollover (desktop/web apps) or tap/click (mobile). Sometimes, particularly
    with physical buttons, there isn’t enough space for a word and
    manufacturers try to put part of the word on the control, ending up with a
    letter jumble that resembles a customized license plate. This is not
    recommended. If a word doesn’t fit, consider an icon instead.
Avoid labels that could be misinterpreted. On photo-sharing service
    Flickr, for instance, the two choices to navigate photos are ← Previous
    and Next →. However, Previous takes you to the next newer photo, while
    Next takes you to the next older photo (Figure 3-34).
[image: Microsoft’s Powerpoint transparency slider in the Ribbon. There is no label to indicate if you’re making it more or less transparent, and the change doesn’t occur until after you release the slider. (Courtesy Jack Moffett.)]

Figure 3-34. Microsoft’s Powerpoint transparency slider in the Ribbon. There
      is no label to indicate if you’re making it more or less transparent,
      and the change doesn’t occur until after you release the slider.
      (Courtesy Jack Moffett.)


The best place for most labels is above what is going to be
    manipulated. The second best place is on or in the object to be
    manipulated, as Luke Wroblewski notes in “Top, Right, or Left-Aligned Form
    Labels” and “Web Form Design:
    Labels Within Inputs” . This is because it only requires a
    single-eye fixation to take in both the label and the object. In other
    words, the eye doesn’t have to spend time moving between two objects,
    which the mind then has to connect.[22] However, the tradition with icons is the label goes below
    the icon.
Be careful putting a label inside a text form field. When it
    disappears (as it must because the user clicks into it to put text there),
    the user can forget what the field is for, and there is no easy way of
    going back short of clicking out of the text field. It’s better in some
    cases to put the label above (Toy Search) or on a button (Search for Toys)
    alongside, with examples (e.g., “board games, Lego, or dolls”) in the text
    form field itself.
Be sure that any instructional copy matches the control exactly. For
    example, don’t have the instructions read, “Add items to your shopping
    cart,” then have the button say, Purchase Objects instead of Add
    Items.
When possible, make text relational instead of exact, particularly
    dates and times. “Three hours ago” is much easier to understand than
    showing a date and time stamp, which causes users to make translations and
    calculations in their head as to when that was. (Of course, sometimes an
    exact date or time is necessary and shouldn’t be obscured.)
[image: Budge’s setting screen for To Do Reminders uses clear copy and choices to make what could have been a boring form interesting. (Courtesy Paula Te and Little Big Details.)]

Figure 3-35. Budge’s setting screen for To Do Reminders uses clear copy and
      choices to make what could have been a boring form interesting.
      (Courtesy Paula Te and Little Big Details.)

Avoid double (or more!) negatives, unless your intention is to
    confuse or deliberately mislead people. “If you don’t want to unsubscribe
    to our email newsletter, don’t uncheck this box.”

Algorithms



In 1832, a 17-year-old self-taught son of a shoemaker had a
    vision of how “a mind most readily accumulates knowledge ... that man’s
    mind works by means of some mechanism.” Twenty-two years later, as a
    university professor, this former child prodigy published his masterpiece:
    An Investigation of the Laws of Thought, On Which Are Founded
    the Mathematical Theories of Logic and Probability. (Like many
    masterpieces, it was criticized, dismissed, or simply ignored when it was
    first published.) That professor’s name was George Boole, and he was the father of
    what we now know of as Boolean logic.
Boole devised a kind of linguistic algebra, in which the three basic
    operations are AND, OR, and NOT. These operations form the basis for
    generating algorithms. Algorithms are, in the words of Christopher Steiner
    in Automate This: How Algorithms Came to Rule Our
    World (Portfolio Hardcover):
Giant decision trees composed of one binary decision after
      another. Almost everything we do, from driving a car to trading a stock
      to picking a spouse, can be broken down to a string of binary decisions
      based on binary input.
[...]
At its core, an algorithm is a set of instructions to be carried
      out perfunctorily to achieve an ideal result. Information goes into a
      given algorithm, answers come out.


Although the rules could, in a meta fashion, be thought of
    algorithmically, some microinteractions depend on algorithms to run. For
    example, take search. What appears in autofill—not to mention the order of
    the results themselves—is all generated by an algorithm (Figure 3-36). Recommendations,
    driving directions, and most emailed/read are all generated
    algorithmically. Some branded elements, such as Nike FuelBand’s NikeFuel points, are based on an algorithm,
    as is the custom color picker in FiftyThree’s outstanding iPad app,
    Paper.[23]
Traditionally, these algorithms have all been generated by
    engineers, but as more and more products come to rely on algorithms, it
    behooves designers to get involved in their design. After all, a beautiful
    search microinteraction is meaningless without valuable search
    results.
[image: If you’re watching a music video on YouTube, it algorithmically matches your location to the artist’s touring schedule. (Courtesy of Nanakoe and Little Big Details.)]

Figure 3-36. If you’re watching a music video on YouTube, it algorithmically
      matches your location to the artist’s touring schedule. (Courtesy of
      Nanakoe and Little Big Details.)

While the code behind algorithms is far too complex to get into
    here, defining the algorithm is. There are four major parts to any
    algorithm:
	Sequence
	What are the steps in the process? What item comes before
          what? Are there any conditionals, where an action is dependent on a
          particular condition? For a device like the Nike FuelBand, this
          might be something like: for every two steps (as measured by an
          accelerometer in the hardware), add one to NikeFuel.

	Decisions
	These are usually in the form of if ... then statements. For
          example, if the time is 00:00, then reset.

	Repetitions
	How does the algorithm loop? This can be the whole algorithm,
          or just a particular sequence. For example, while the user is typing
          in the search field, update search results every time there is a new
          letter.

	Variables
	Variables are containers for the data that powers algorithms.
          Defining these will allow you to tweak the algorithm without having
          to rewrite it entirely. Number of Search Results could be a
          variable, as could Number of Steps Taken. Variables are numeric,
          alphabetic (text), or logical (true/false).



To put this all together, let’s say a microinteraction involves
    displaying music recommendations. The steps in the sequence are the kinds
    of music you want to show, and in what order. Are they all from one genre?
    Does new music take priority over old? Decisions might include: has the
    user ever listened to this artist before? If so, do not recommend. The
    algorithm might loop until all the recommendations are filled. And
    variables could be genre, artist, album, listened to, similar to, tempo,
    and a whole host of possible characteristics one could use to match music.
    Variables could also include values such as the percentage of new music to
    old, and the total number of recommendations to show.
It can be helpful for users to know what data/variables are being
    acted upon in an algorithm, so that they can manually adjust them if
    possible. For example, knowing how your FuelBand adds FuelPoints would be
    valuable so that users could increase their activity appropriately. As it
    is now, it’s a bit of a mystery. Of course, some algorithms, such as
    Google’s search algorithm, are deeply complex and could not be easily
    explained, especially in microcopy.
What is important to keep in mind from a microinteraction design
    standpoint is what the user is intending to do, and what data/content is
    going to be the most valuable, then ensure that those human values get
    baked into the algorithm. Too often, and too easily, algorithms can be
    designed solely for efficiency, not for value.
The trouble with rules is that, in the end, they are invisible.
    Users can only figure them out when something drastic happens, like
    Apple’s change to Save As, or from the feedback the system provides, which
    is the subject of Chapter 4.

Summary



Rules create a nontechnical model of the microinteraction. They
    define what can and cannot be done, and in what order.
Rules must reflect constraints. Business, contextual, and technical
    constraints must be handled.
Don’t start from zero. Use what you know about the user, the
    platform, or the environment to improve the microinteraction.
Remove complexity. Reduce controls to a minimum.
Reduce options and make smart defaults. More options means more
    rules.
Define states for each object. How do the items change over time or
    with interactivity?
Err on the side of perceived simplicity. Do more with less.
Use the rules to prevent errors. Make human errors
    impossible.
Keep copy short. Never use instructional text where a label will
    suffice.
Help define algorithms. Keep human values in coded decision
    making.



[18] Supposedly said in 1993, and quoted by Klaus Kemp in
      Dieter Rams: As Little Design as Possible, Phaidon
      Press, 2011. Rams may have unknowingly been paraphrasing 18th century
      German philosopher Georg Christoph Lichtenberg, who said, “Ich weiss
      nicht, ob es besser wird, wenn es anders wird. Aber es muss anders
      werden, wenn es besser werden soll.” (“I do not know if it is better if
      it is different. But it has to be different if it is to be
      better.”)

[19] Of course, this isn’t exactly physically how a light switch
        works. Flipping the switch completes an electric circuit—a circular
        path—which allows electrons to flow to the lightbulb. Flipping the
        switch again breaks the circuit. But users don’t need to know this;
        they only need to understand the rule.

[20] Nicholas Carlson, “Google Just Killed The ‘I’m Feeling Lucky
        Button,’” Business Insider, September 8,
        2010.

[21] “Abundance of Choice and Its Effect on Decision Making,”
        UX Matters, December 6, 2010.

[22] For more on eye fixations, see J. Edward Russo, “Eye Fixations
        Can Save the World: A Critical Evaluation” and “A Comparison Between
        Eye Fixations and Other Information Processing Methodologies,” in
        Advances in Consumer Research Volume 05. 561–570
        (1978).

[23] See “The Magical Tech Behind Paper For iPad’s Color-Mixing
        Perfection,” by Chris Dannen in Fast Company,
        November 8, 2012.


Praise for Microinteractions



“Dan Saffer’s book, Microinteractions, is the
    best book I’ve read about design in ages. I’ve been working in design for
    20 years and often have younger designers ask me for advice, or how to
    achieve their grand design dreams. Most books about design are similarly
    grand and presume that everyone knows the basics well enough to do the
    little things well. The world proves this not to be true. Spend an
    afternoon strolling around town with a gaggle of caffeinated interaction
    designers and you’ll hear an endless commentary on the details the
    designers of the world have gotten wrong.
The book itself is wonderfully self-consistent: it’s short, concise,
    well designed and brilliant. The fun and salient examples nail Saffer’s
    points, and his writing is sharp, incisive, and with just enough comedic
    curmudgeonry to keep you smiling most of the way through.”
—Scott Berkun



“Microinteractions is a book I’ve wanted for a
    very long time. I’ve needed a thoughtful, insightful, and concise
    understanding of how to look at interaction design at the atomic level.
    Dan’s delivered that in spades.”
—Jared Spool, User Interface Engineering



“Microinteractions is an essential guide to
    designing in today’s world where a typical person touches a hundred
    different user experiences each day, and only the clearest interactions
    will turn a new user experience into a cherished product.
“In this book, Dan Saffer turns the Cognitive Walkthrough on its
    head and takes it to the next level, creating a new model for defining
    interactions and illustrating the strength of designing for moments rather
    than systems.
“An easy, jargon-free read and an invaluable reference,
    Microinteractions is packed with vital principles
    backed up by a wide spectrum of useful real-world examples of what to do
    and what not to do. You’ll get something out of reading any two pages and
    even more out of reading them again. The book is an example of its own
    teachings. Approachable, but with deeper insights as needed.”
—Kevin Fox, designer, Gmail



“Saffer has written an excellent, compact, and eminently readable
    volume on a subject under-valued and under-discussed in our industry: the
    art and science of creating small, delightful moments in our daily
    interactions with technology. I recommend it to any designer or programmer
    looking to enhance the desirability and polish the utility of their apps,
    sites, or services, one interaction at a time.”
—Robert Reimann, Founding President, Interaction Design
    Association (IxDA); Principal Interaction Designer, PatientsLikeMe;
    co-author, About Face 3 (Wiley)



“Dariel Fitzkee, the famous magician’s magician, once stated, ‘Magic
    is both in the details and in the performance.’ Interaction design is just
    like that. It is in reality creating a user illusion out of many tiny,
    nuanced, interesting moments. Dan’s book,
    Microinteractions, shines a magnifying glass on these
    moments and teases out how to go from a good to a great ‘user illusion.’ I
    highly recommend this book to every designer and implementer of user
    experiences in any medium.”
—Bill Scott, Senior Director UIE, Paypal



“I have never before seen a book drill down to this level of detail
    into how interactions (let alone microinteractions) actually work. It is
    one of the better books on interaction design I’ve read. I’m going to give
    copies to my designers and product managers and require that they read it
    and explain it back to me.”
—Christian Crumlish, Director of Product,
    CloudOn
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Preface

Dan Saffer




What Is This Book About?



Microinteractions are all around us, from the turning on of an
    appliance to logging in to an online service to getting the weather in a
    mobile app. They are the single use-case features that do one thing only.
    They can be stand-alone apps or parts of larger features. The best of them
    perform with efficiency, humor, style, and an understanding of user needs
    and goals. The difference between a product we love and a product we just
    tolerate are often the microinteractions we have with it.
This book dissects microinteractions in order to help readers design
    their own. Starting with a model of microinteractions, each chapter
    closely examines each part of the model, and provides guiding principles
    to get the most out of every microinteraction. By doing so, your products
    will improve and your users will enjoy using them more, building customer
    (and brand) loyalty.

Who Should Read This Book



This book is for anyone who cares about making better products,
    particularly digital products. Designers of all stripes, developers,
    researchers, product managers, critics, and entrepreneurs will hopefully
    find much to think about, use, and emulate here.
This book is especially for anyone who has struggled to convince
    their client, developers, the product or project managers that
    this small thing is really worth doing, that it’ll
    make the product so much better. Now that small thing
    has a name—microinteractions—and can be argued for more
    effectively.

How This Book Is Organized



This is a small book about a small but important topic.
	Chapter 1, Designing Microinteractions
	Introduces microinteractions and discusses why something
          seemingly so insignificant is so important. The structure of
          microinteractions is discussed, laying out the overall pattern that
          all microinteractions follow. Lastly, this chapter looks at how
          microinteractions can be incorporated into projects.

	Chapter 2, Triggers
	Introduces triggers, the moment that microinteractions begin.
          Both manual (user-initiated) and system triggers are reviewed. The
          principle of Bring the Data Forward is discussed.

	Chapter 3, Rules
	Presents a discussion of rules, the hidden parameters and
          characteristics that define a microinteraction: how rules are
          created and what they should encompass, including the principle of
          Don’t Start from Zero.

	Chapter 4, Feedback
	Discusses feedback, or how the rules are understood by the
          user. When to use feedback, as well as the three major types of
          feedback: visual, audio, and haptic. The principles of Thinking
          Human and Using What Is Often Overlooked are introduced.

	Chapter 5, Loops and Modes
	Discusses loops and modes, the “meta” parts of
          microinteractions. The types of modes and loops are discussed, as
          well as how to use long loops.

	Chapter 6, Putting It All Together
	Puts together all the pieces of the microinteractions model to
          design three sample microinteractions: one for a mobile app, another
          for an online app, and the third for an appliance. This is also
          where we’ll discuss linking microinteractions together to form
          features.

	Appendix A
	Touches on the process of testing microinteractions.




Why Write a Book About Microinteractions?



Over the last decade, designers have been encouraged to think big,
    to solve “wicked problems,” to use “design thinking” to tackle massive,
    systemic issues in business and in government. No problem is too large to
    not apply the tools of design to, and design engagements can involve
    everything from organizational restructuring to urban planning.
The results of this refocusing of design efforts are unclear. But by
    working at such a macro scale, an important part of design is often lost:
    the details that delight. Products that we love show an attention to
    detail: the beautiful curve, the satisfying click, the understandable
    mental model.
This is another way to work: not through grand, top-down design
    projects, but from the bottom up, by crafting—lovingly, with care—small
    things. This is something designers can do quite well, with immediate,
    tangible results. This is another way to change the world: by making
    seemingly inconsequential moments into instances of pleasure.
There is a joy in tiny things that are beautiful and work well. This
    joy is both on the part of the user and in the creator, even though it
    certainly takes skill, time, and thought to make it so. It’s hard work,
    and as admirable in its own way as tackling the Big Problems. After all,
    who doesn’t need more joy in their life?

Conventions Used in This Book



The following typographical convention is used in this
    book:
	Italic
	Indicates new terms, URLs, email addresses, filenames, and
          file extensions.



Tip
This icon signifies a tip, suggestion, or general note.

Caution
This icon indicates a warning or caution.


Using Code Examples



This book is here to help you get your job done. In general, if
    this book includes code examples, you may use the code in your programs
    and documentation. You do not need to contact us for permission unless
    you’re reproducing a significant portion of the code. For example, writing
    a program that uses several chunks of code from this book does not require
    permission. Selling or distributing a CD-ROM of examples from O’Reilly
    books does require permission. Answering a question by citing this book
    and quoting example code does not require permission. Incorporating a
    significant amount of example code from this book into your product’s
    documentation does require permission.
We appreciate, but do not require, attribution. An attribution
    usually includes the title, author, publisher, and ISBN. For example:
    “Microinteractions by Dan Saffer (O’Reilly).
    Copyright 2014 Dan Saffer, 978-1-491-94592-6.”
If you feel your use of code examples falls outside fair use or the
    permission given above, feel free to contact us at
    permissions@oreilly.com.

Safari® Books Online



Note
Safari Books Online (www.safaribooksonline.com)
      is an on-demand digital library that delivers expert content in both
      book and video form from the world’s leading authors in technology and
      business.

Technology professionals, software developers, web designers, and
    business and creative professionals use Safari Books Online as their
    primary resource for research, problem solving, learning, and
    certification training.
Safari Books Online offers a range of product mixes
    and pricing programs for organizations,
    government
    agencies, and individuals.
    Subscribers have access to thousands of books, training videos, and
    prepublication manuscripts in one fully searchable database from
    publishers like O’Reilly Media, Prentice Hall Professional, Addison-Wesley
    Professional, Microsoft Press, Sams, Que, Peachpit Press, Focal Press,
    Cisco Press, John Wiley & Sons, Syngress, Morgan Kaufmann, IBM
    Redbooks, Packt, Adobe Press, FT Press, Apress, Manning, New Riders,
    McGraw-Hill, Jones & Bartlett, Course Technology, and dozens more. For more
    information about Safari Books Online, please visit us online.

How to Contact Us



Please address comments and questions concerning this book to the
    publisher:
	O’Reilly Media, Inc.
	1005 Gravenstein Highway North
	Sebastopol, CA 95472
	800-998-9938 (in the United States or Canada)
	707-829-0515 (international or local)
	707-829-0104 (fax)

We have a web page for this book, where we list errata,
    examples, and any additional information. You can access this page at
    http://bit.ly/Microinteractions_full_color.
To comment or ask technical questions about this book, send email to
    bookquestions@oreilly.com.
For more information about our books, courses, conferences, and
    news, see our website at http://www.oreilly.com.
Find us on Facebook: http://facebook.com/oreilly
Follow us on Twitter: http://twitter.com/oreillymedia
Watch us on YouTube: http://www.youtube.com/oreillymedia

Content Updates
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	Changed Windows Mobile to Windows Phone

	Fixed grammatical errors

	Removed extraneous figure callouts
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Chapter 4. Feedback
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A 56-year-old man punched his fist through the glass and into
  the electronics of the machine. “Yes, I broke the machine and I’d do it
  again,” he told the security guards. (He was sentenced to 90 days in jail.)
  Another man, 59-year-old Douglas Batiste, was also arrested for assaulting a
  machine—by urinating on it. A woman caused $1,800 in damages to another
  machine by slapping it three times.[24] And 67-year-old Albert Lee Clark, after complaining to an
  employee and getting no satisfaction, went to his car and got his gun. He
  came back inside and shot the machine several times.[25]
What device is causing so much rage? Slot machines.
Slot machines are a multi-billion-dollar business. Slot machines take
  in $7 out of every $10 spent on gambling. Collectively, the money they
  generate is in the tens of billions, far surpassing the revenue of other
  forms of entertainment, such as movies, video games, and even
  pornography.[26] The reason that slot machines—microinteraction devices for
  sure—work so well at taking money from people is because of the feedback
  they provide. Most (read: all) of this feedback is insidious, designed
  specifically to keep people playing for as long as possible.
If you are the statistical anomaly who has never seen or played a slot
  machine, they work like this: you put coins, bills, or (in newer machines)
  paper tickets with barcodes into the machine. Pushing a button, tapping the
  touchscreen, or pulling a lever (the trigger) causes three (or more)
  seemingly independent “tumblers” to spin. When they stop spinning after a
  few seconds, if they are aligned in particular ways (if the symbols are the
  same on all three tumblers, for example), the player is a winner and money
  drops out of the slot machine. A committed player can do a few hundred (!)
  spins in an hour.
What really happens is that the rules are rigged in the slot
  machine’s favor; statistically, the slot machine will never pay out more
  than 90%, so the tumblers never “randomly” do anything, although the
  feedback makes it seem that way. If the tumblers actually worked the way
  they appear to work, the payback percentage would be 185% to 297%—obviously
  an undesirable outcome for casino owners. The outcome is “random but
  weighted.” Blank spaces and low-paying symbols appear more frequently than
  jackpot symbols—that is, less frequently than they would if the tumbler were
  actually (instead of just seemingly) random. Thanks to the feedback they
  get, players have no idea what the actual weighting is; an identical model
  can be weighted differently than the machine next to it. Since modern slot
  machines are networked devices, the