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Preface



The fact that you are reading this book means you don’t need to be told how ubiquitous mobile is, how quickly the mobile market is growing and changing, and how much mobile computing is supplanting desktop computing as well as more traditional media such as film, television, radio, newspapers, and books.
Mobile is so huge and is growing so fast that astonishing growth numbers from just a few years ago pale in comparison to growth numbers today—so much so that we won’t even bother quoting any figures, as they will be outdated long before the rest of the content loses its relevance.
One thing that has not happened yet is true standards for design. Movements are now underway to design for the mobile experience first, before focusing on other forms of computing. A good reason for this is that in many markets, many of your customers look at your website on mobile devices more than on desktops.
Yet, too much design is based on older paradigms for the desktop, or even for TV or print. Within mobile, too many design discussions are very narrowly focused. They pay special attention to applications on a single platform, or only to the mobile web—and almost always at the expense of every other platform. Certainly, almost no one discusses anything but smartphones, despite the huge market share and vast usage rates of feature phones.
Fragmentation is discussed as a bad thing for marketing, and sometimes for design, but designers themselves contribute to this fragmentation too often by focusing on pixel-based layouts and the specifics of their favorite OS. This does no one any good, and is especially pointless when you consider the user. Devices generally have many more features and methods of interaction in common than their differences might imply.
Serious mobile design now, and especially in the future, will require building for every user, and providing some solution on every platform.
This book offers a set of common patterns for interaction design on all types of mobile devices. A few patterns require specific hardware or form factors, but most are absolutely universal.
Most do not concern themselves at the top level with implementation details. The correct solution is correct even at the OS level, as an application or as a website.
Of course, there are notes to discuss alternatives, methods, and limitations to assist with decision making. And many of the specific patterns are coupled with alternatives or variations that allow similarly useful solutions to be achieved on any type of device.
Who This Book Is For



As with any good form of interactive design, we have kept a specific scope in mind from the moment we started writing this book. If this book was intended to be all things to all people, it would be much larger or we’d simply never have finished it. Our focus here has been on design. By this we mean information architecture; information, interaction, interface, and visual design; and copywriting.
If your job title, job description, or deliverables have names like those just mentioned, and you work in mobile, you need this book. Whether you are working on apps or websites for mobile (or any of many other things), this book addresses the common underlying principles in order to help you make better decisions and understand how to create better designs.
If you are moving from another field, such as desktop web design, or are switching from one narrowly focused mobile area to another, this book encompasses general patterns that can help you understand how to move from one type of device or one type of interaction to another.
If you work in a related job, this book still has something for you. Human factors engineers and HCI experts will find numerous discussions of why these solutions have become patterns, and references to cognitive psychology- and physiology-based reasons these are true.
Development is not addressed as such, but the book is organized so that you can use it to find specific solutions to any form of mobile interaction. If you don’t have a dedicated design team, you can use the patterns to find and focus on solutions, confirm they are technically possible, and avoid common implementation pitfalls.
Hardware designers, or anyone who can influence hardware design, will find specific guidelines to best practices in interactive, such as key labels and the use of sensors. Though these are included primarily for use by interaction designers—to understand how the hardware influences their on-screen behaviors—they are also specific enough to be used for design of the interactive portions of the hardware itself.


What We Mean by “Mobile”



Over the years, the reaction to my job title, “mobile interaction designer,” has migrated from blank stares to significant interest in this suddenly mainstream technology. Still, only about half the time do people have any idea what that title means. And if they do, they almost always assume my job is to design mobile phones or apps for them.
[image: Traditional media, and desktop computing, require the user to make an effort to go to where the display is; even a laptop requires creating an ad hoc workplace. When the mobile device is always with you, everywhere is a place to do work, be entertained, or consume information.]

Figure 1. Traditional media, and desktop computing, require the user to make an effort to go to where the display is; even a laptop requires creating an ad hoc workplace. When the mobile device is always with you, everywhere is a place to do work, be entertained, or consume information.

Occasionally, someone asks if we also design games for the Nintendo DS, or make maps for GPS navigation, or do work for some other sort of device. Has the definition of mobile changed? This is a list of the types of things we looked at to find and validate these patterns:
	Mobile smartphones

	Mobile feature phones

	Mobile network access points (aircards)

	Mobile Internet Devices (MIDs)

	Tablets

	eReaders

	Media players

	Image viewers and digital picture frames

	Portable game systems

	Remote controls

	Handheld navigation devices (see Figure 5)

	Portable scanners

	Cameras and other capture devices

	Printers, scanners, copiers, and mopiers (multifunction devices or MFDs)

	Kiosks

	Wearable computers

	Telematics, and vehicle-mounted devices

	Industrial automation

	Portable surveying, measuring, and metering equipment



The preceding list is not exhaustive. And although the items in the list share many characteristics, many are not particularly mobile. Kiosks are, by definition, bolted to the ground, for example. And no one much thinks of a camera as being similar to a phone.
So our first answer is that mobile is not a useful word, and that this book addresses a lot of these devices. Their design can be informed by the mobile patterns in this book and elsewhere. The ubiquity of mobile devices also may mean that employing these as universal patterns is a good thing, as users may require less training when using interfaces to which they are accustomed. If you design cameras or printers, you should be paying attention to the state of the art in mobile.
[image: Always-available devices encourage use at every idle moment, with an increasingly broad definition of idle time. Law, custom, or commonsense notwithstanding, devices will be used in every conceivable environment.]

Figure 2. Always-available devices encourage use at every idle moment, with an increasingly broad definition of idle time. Law, custom, or commonsense notwithstanding, devices will be used in every conceivable environment.

We didn’t come up with this answer out of the blue or just trust our instincts. Instead, years of work, discussion, writing, and arguing led to some principles of “what is mobile.”
We like to think of the evolution of mobile telephony as having occurred in four eras:
	Voice

	Paging and text

	Pervasive network connectivity

	General computing devices



Yes, this leaves out a lot of interesting devices that are on the longer list shown earlier. The Game Boy and GPS receivers predate by several years what most of us would call mobile phones. But mobile telephony is what changed the world and ushered in all this, so it’s a good anchor point.
If you consider a current mobile phone as being a “fourth-era” device, you find that it has the following characteristics:
	Small
	It’s small enough to carry with you all the time, preferably in a pocket (see Figure 1).

	Portable
	It’s battery-powered and otherwise independent of the world, so it doesn’t have to be plugged in or attended to regularly (see Figure 2).

	Connected
	It’s wirelessly connected, not attached to the wall or connected only when the user makes special effort. Whenever possible, it is connected in multiple ways, to both voice and data networks (see Figure 3).

	Interactive
	It’s inherently interactive. Unlike a watch, or even most MP3 players, which are limited to display, playback, and a small subset of interactions, a mobile phone allows more undirected actions to be taken, such as text entry and keyword search.

	Contextually aware
	It (or services it is attached to) uses its ability to understand the network to which it is attached, and its other sensors, to help the user get things done, and preemptively gather information (see Figure 4).



With this many facets, it’s easy to disregard any one of them and still feel the device meets your needs. By strapping an iPad to a wall and calling it a kiosk, all you’ve done is simply remove its “portable” feature, so it’s still a “mobile” device.
Consider the Wii or the Xbox Kinect instead. Though the display used on these devices is not at all portable, at its core it is aware of the user’s position, it changes with the type of input being used, and the entire interface has been designed to support interaction via a game controller, or via the user simply waving his arms at the screen. These meet the interactive criteria to be a “mobile” device.
[image: This wearable scanner, attached to a Tablet PC (used for inventory control), is representative of trends in workplace computing: contextually useful so that the operator has it with her constantly, and connected so that the enterprise can use the intelligence immediately.]

Figure 3. This wearable scanner, attached to a Tablet PC (used for inventory control), is representative of trends in workplace computing: contextually useful so that the operator has it with her constantly, and connected so that the enterprise can use the intelligence immediately.

Now take a Windows Tablet PC. It has pen and touch input, can be quite small and portable, is networked, and has sensors. But we argue that it is not mobile. It’s not really connected, because it connects like a desktop, so you have to open dialog boxes and press buttons. It isn’t usefully interactive, because you cannot use it on the go, but rather have to stop to use it. It’s not contextually aware, because the GPS, or camera, or accelerometers don’t do much of anything by themselves.
[image: A few years ago, I used this combination of a GPS and Windows Mobile device to record and track my location (in a snowstorm, no less). Today, the results of sensors in mobile devices can be seamless, automatic, and so intelligent as to risk violating privacy.]

Figure 4. A few years ago, I used this combination of a GPS and Windows Mobile device to record and track my location (in a snowstorm, no less). Today, the results of sensors in mobile devices can be seamless, automatic, and so intelligent as to risk violating privacy.

What Type of Patterns We Will Cover



So, although this book does still focus on the mobile phone and, in particular, the smartphone, similar interactions from kiosks to game stations to telematics are also considered. In some cases, we’ll even refer to these devices directly in the patterns.
The patterns are guidelines for implementing interaction design on these devices. So they talk about page-level components such as scroll bars, display components such as pop ups, widgets such as buttons, and input methods such as keyboards.
But they also talk about things such as the labels and lights for hardware keyboards. These are covered because you can influence them. You can fail to implement the keyboard correctly, and cause keyboard entry to fail. You can change scroll bar behavior, if there’s a special case for your application. Increasingly, as HTML5 technologies roll out, mobile websites can take advantage of interesting interactive features.
Also, you might be working on a device operating system—likely the GUI layer on top of an existing OS. There are many, many devices, and new classes are still emerging. Overlays have migrated down to the point that end users may change the basic behavior of their handsets. You may have to work in this space sooner than you think.
If not, you still need to understand why certain OS-level behaviors are standard, or should not be, so that you can make informed decisions about your design.


What Is a Pattern?



There has always been a concept of reusing and reapplying known best cases in graphic design. There has always been a culture of sharing, borrowing, and building on the work of others. As graphic design (and designers) moved into and influenced interactive design, this philosophy of repurposing the best ideas, coupled with the principles of object-oriented development—which also develops by modules and reuses components—led naturally to the evolution of design patterns.
Patterns as applied to interactive design are much like patterns in software development. This has led to a conflict between design managers who push for repeatability and the use of templates, stencils, and patterns, and designers who want to be free to explore solutions. However, this is an artificial mismatch, arising from a misunderstanding of how patterns should be used.
The concept of a pattern was actually developed by the architect Christopher Alexander in the late 1970s. He argues that patterns are components of a language, and can be used to conduct a dialogue about building and organizing, and the nature of human existence in space. Although architecture and engineering are only so analogous to the fields of software and interactive design, the concepts did translate well.
Object-oriented software development applied the concept directly from Alexander’s early work starting in the late 1980s. This was applied as a straightforward problem/solution statement; select the pattern whose problem statement most closely matches the implementation technology problem. There is room to design the specific solution, and to modify it to meet the needs of the specific system, but they are still very plug-and-play.
While Alexander’s arguments may be hard to follow—especially when he talks of concepts such as the “life” in spaces, or underlying “morphogenesis”—the core of his process is at the core of all design processes. Patterns are simply well-defined, well-researched best practices, but fundamental principles of design must always be followed, the user must always be kept in mind, and the purpose of the design must always be considered.
In mobile interactive design, we might summarize these core principles as user-centered design, context, and other principles. A set of more specific principles are listed at the end of this introductory section. You must always consider these principles—or others you may be more comfortable with—to ensure that the proper pattern for the situation is determined, and the correct application is created from the user’s needs, his context, and by integrating the solution into the whole system.

Where Did These Patterns Come From?



Another way to think about patterns is that they are simply all the heuristics available, shoved together and placed into a form where you can simply look at the end result. In many ways, that is how this book was created. For years, we have been collecting implementations, trying to tease out behaviors and patterns, and gathering them up. In other formats, and at conferences, we’ve been distributing these to the mobile design community.
And when we went to write a book on them, we had a pretty good handle on the categories of information that had to be created, and the patterns that would occupy each one. And then almost immediately we ran into trouble. At this level of detail, gut checks and common practice and simply knowing how it works was not good enough. So we did research. A lot of it was simply observing devices.
[image: A selection of the devices surveyed to discover, confirm, and understand the patterns that ended up in this book. This is just a small sampling. Add another 30 or more handsets, 10 tablets, 10 eReaders, numerous game controllers and portable game units, a handful of GPS navigation devices, and many others to the list. These devices are not just for show; many work, and are readily available to refer to during design (and when we were writing this book). Many have Velcro on the back, and are stuck to the wall of the design studio, to be in our faces every day when we come to work.]

Figure 5. A selection of the devices surveyed to discover, confirm, and understand the patterns that ended up in this book. This is just a small sampling. Add another 30 or more handsets, 10 tablets, 10 eReaders, numerous game controllers and portable game units, a handful of GPS navigation devices, and many others to the list. These devices are not just for show; many work, and are readily available to refer to during design (and when we were writing this book). Many have Velcro on the back, and are stuck to the wall of the design studio, to be in our faces every day when we come to work.

Many are those we gathered over time, but we also acquired new ones, and asked people we know, work with, met at parties, or ran into at conferences to let us see their devices. We hit up stores when new devices came out. We noticed, and took photos of, the way PIN pads and kiosks work. We skulked around electronics recyclers to get old devices on the cheap and begged friends to let us have their dusty old phones. Figure 5 shows a sample of these devices.
And then we compared the implementations. In many cases, the all-new, super-cool best practice was just a very minor change (or no change at all) to something on a 10-year-old PDA, or on many feature phones. In all too many cases, the newest technologies had lost common and best practices from the well-established methods of scroll-and-select devices.
We engaged with the users, too, in any environment. Whether at an airport, in a coffee shop, on a busy street, in the office, or in our family room, we recorded behavior. We observed these individual, social, and cultural interactions in varying contexts, paying close attention to how people use these devices in their everyday lives. We also interviewed them to gain rich, insightful, qualitative data about their needs, motivations, and attitudes about using mobile devices. All of this ethnography and contextual inquiry—whether formal research or ad hoc discovery—further validate the design recommendations presented throughout this book.
As a result of this research, we hope we have provided balanced and interlocking coverage of emerging technologies, the common practice of the most buzz-worthy current devices, and the best practice of the well-established “low-end” devices.
And whenever possible, we performed literature surveys to determine why those activities work the way they do, and to explain them—not just stating that they represent the right way, but why they do so. This sort of work helped us, and will help you, to understand the relationships among the different implementations of a pattern. Only understanding why lets us explore the edges without wasteful trial and error. Understanding human cognition, perception, and physiology lets you predict what will work and what will not before building it.
Art, Graphic Design, and Experience



We needed these patterns and heuristics before writing this book because we design mobile applications, websites, services, and OSes. Besides being paid to gather this information, we also have gained access to a lot of other information, such as user research and user behaviors with products in production. In addition, we have been able to perform our own research, and we have gotten firsthand experience with many of these device classes.
We also have other experience, in graphic design, art, human factors, industrial design, engineering, and education. And when working on real projects, to launch with real products, we also have to work with many other individuals, with dozens of other job functions. So these patterns are also grounded in the knowledge base of those skills, often backed by well-documented scientific research again.


Common Practice Versus Best Practice



A key overriding principle behind much of this work is the differentiation between common practice and best practice. Although not always explicitly stated, this is what drove activities such as the inclusion of antipatterns (or “worst practices”) for each pattern. There are many, many design patterns that do not work, or do not work as well as alternatives.
This is a key reason so much effort went into researching the patterns. We didn’t include something just because it was heavily used, or is a much-lauded feature of a new and well-covered device; if it was common or well known, but bad, we included it, but with warnings.
This also means, again, that we had some serious discussions about what qualified as a pattern. In general, a pattern must be a best practice, and common enough to be recognized or encountered.
Therefore, there may be some odd cases where an antipattern has general solutions listed, but no specific solutions in the body of the pattern. Though the problem is known, no single solution has emerged.
A best practice that is not implemented anywhere (or only very rarely) is not described, as it does not rise to the level of a pattern. Only real-world items are patterns by our thinking, not clever concepts, demonstrations, or videos of how the future might work. These are, however, sometimes mentioned as future technologies or options to look forward to.

Reading the Patterns



Almost before we even started to figure out which patterns we wanted, we started talking about how they should be internally arranged. There’s a surprising amount of variation here, but primarily we decided that a single, totally consistent method was most important. That way, you have a fighting chance of taking two competing patterns and comparing them.
The most important section ended up being the one on variations. Something like 15 to 20 patterns disappeared over the course of writing this book, and ended up being better described as variations of existing patterns. And a few patterns we split into two or more patterns instead: after we started writing, the variations for some of the patterns were a bit too severe, so we split those patterns into two or more patterns, instead of just one with variations.
Names



Names are as short as practical while still being clear, and whenever possible they do not conflict with an existing concept. Some ended up being a bit of a mouthful as a result, but we did our best. In far more cases than expected, there was no name at all for a well-used design element, and we had to make something up.
We always used title case for the actual pattern names. If you run across a name that is capitalized and blue for no apparent reason while reading a sentence (e.g., Input Method Indicator), that means it is in reference to another pattern in the book, which you can refer to in order to make a comparison. Whenever possible, this is also made clear in the text, such as “see the Input Method Indicator pattern for an alternative method.”

Problem



Some people get nervous when the word problem is used in a project or design sense. But problems foster solutions, so try not to worry about any history or bad implications that term may have to your organization.
The “Problem” section of each pattern is just a summary of why you’d want to use the pattern. Ideally, patterns are grouped with similar problems, and you can get to the right section and then compare the problem statements as a way to help identify which one you really have.

Solution



The “Solution” section provides a definition of what the pattern involves, which other patterns are key overlaps or provide key components, and (when relevant) the important technologies required to make it operate.
This is one of the sections that can vary widely, from a very brief introduction to comprising half of the pattern. If it is difficult to explain, difficult to implement, or often poorly implemented, this will get longer. Simple patterns are shorter.

Variations



Our patterns aren’t stencils, so they aren’t restrictive. All of these have variations that you can choose and that are defined so that you can choose the correct one based on the content to be delivered and the context in which you will use the pattern.
The length of this section varies widely depending on the number of and differences among the variations. Some have multifaceted variations, so more than one list may be encountered. In some cases, the variations are so pronounced that much of the interaction and presentation is covered in this section as well.

Interaction Details



This section explains how the user interacts with the item being described—including pressing buttons (or swiping the screen) and what the screen displays that the user can click on or type inside.

Presentation Details



This section explains things on the screen that you cannot click on, or details about the manner in which displayable items are presented which do not directly influence the interaction. A shadow on an interactive item might help with visibility, so this would matter but would not directly influence interaction, for example.
The difference between interaction and presentation can be a bit difficult to fathom sometimes, but breaking them up helps a lot when trying to seek the core truths of a function and separating what must be present and what is optional or additional.

Antipatterns



Specifics of the implementation you should watch out for are always listed. These cover both antivariations (methods that should never be used) and more minor pitfalls or edge case uses of proper variations to watch out for. These are not speculative, but are known to be bad because they violate heuristics, and often are verified by research.
These do not encompass all the possible antipatterns, but the key and most likely problems. Rest assured that there are many other ways to break a good pattern. Use design principles and heuristics, and carefully read the rest of the pattern to prevent poor implementations.
If you cannot avoid an antipattern for technical reasons, you should not use the pattern and instead you should find a technically feasible replacement. This is a common occurrence, and is a key reason the antipatterns are explicitly listed.

Examples and Illustrations



We deliberately chose not to include a lot of screenshots. In fact, we include hardly any. We did not arrive at this decision lightly; we gathered and extensively annotated screenshots for the first several patterns. But we decided to take this route for the purpose of practicality. It’s very hard to find enough adequate examples, and often the best one is on a device that is difficult or impossible to capture. Some of the clearest examples are on feature phones, old PDAs, GPSes, and the like.
This leads to the key problem we encountered with screenshots: clarity. Patterns are the pure essence of an implementation. And almost every implementation layers its own style on top—or buries a pattern alongside others. Screenshots required explanation, and very often caveats about what not to do.
To solve the problems with screenshots, we used illustrations almost exclusively throughout the book. These are all of the same basic style, but vary widely in the detail level used, sometimes in adjacent drawings in the same pattern.
In each case, only the required amount of detail is used. Sometimes that detail is just boxes and lines, and the words and images are implied. Sometimes words and so on have to be in there to communicate the point. Sometimes actual raster icons or websites, drop shadows, and other effects are used.
As a general rule, large blank areas on a page do not mean there’s nothing there. It just means we’re not discussing that component, so we removed placeholder information for clarity. The Annunciator Row is almost always assumed, so space is provided, but is not displayed—again, for clarity and to reduce clutter.
Color, especially when clearly not naturalistic, generally has a meaning:
	Yellow usually refers to the displayed, interactive elements.

	Blue is for images, and graphical displays such as information visualizations. A different color is used so that it is clear that it’s not just a box.

	Grays represent nonselectable items, like the parent when a child has popped up over it.

	Orange is used when the item is in focus, as when scrolling in a list, or to indicate the primary button that is going to be selected for a process.



This is not always adhered to, especially in the higher-fidelity drawings, but it is a good guideline.
That being said, there are a few photos and screenshots in the book. We used these when creating an illustration of sufficiently high fidelity would have been pointless, for clarity when describing certain hardware details, and as example implementations when introducing new categories of patterns.


Successfully Designing with Patterns and Heuristics



As we just discussed, patterns are often misapplied and used as rote answers to problems. Or they are specifically rejected because they are perceived as having to work in a certain way, and so stifle creativity.
While neither of these statements is true, the next problem with best practices is more insidious.
Avoiding the Heuristic Solution



Good, well-intentioned practitioners of interactive design, like you, apply well-established principles, procedures, and processes in an attempt to seek the right solution.
We all perform heuristic evaluations, apply patterns, copy best practices (or at least “common practices”), and—whenever possible—perform user research to confirm the design is good. Without inspiration or luck, all too often the end design is what could be called the “heuristic solution”—the rote, safe answer is the default result.
And very often this is fine, strictly speaking. There are no serious errors, and satisfaction is within norms. But have you ever found a design to be boring? Or that it only solves that specific issue, so you end up redesigning it for the next version?
A lot of demands are (and should be) placed on interactive designers to meet the brand, to find and meet the users’ greater goals, and to differentiate from an ocean of interactive products competing for attention. Mobile especially is very competitive and has strong drivers for differentiation of your products in the market.
To develop interfaces that delight like this—or must entice users to revisit or share—requires using patterns and best practices as just one input into the design process. The product must be understood holistically, and design options must be developed tangentially in order to discover the multiple ways to approach the solution.
While there is no single method or movement to achieve better results, here are a few concepts that lead in that direction and are worth considering for your design process:
	Conduct validation exercises
	Before you even start, perform user interviews, ask the business what they want, and gather any other information about current and expected usage that you can gather. Develop measurable objectives, stick to them during design, and be sure to measure them after the product launches. Without feedback, you cannot learn.

	Use studio methods
	The best ideas come from individuals or small teams working independently. To get the greatest number of good, unique ideas, task those individuals or small teams to develop quick, independent designs and regularly share and regroup, iterating to a final solution.

	Realize that every idea is unworthy
	When working with design concepts, from competitors to the design teams just mentioned, remember to approach the design from a modular point of view, and evaluate the suitability of each element to the overall goals and process. Do not just accept (or reject) whole designs.

	Embrace your constraints
	Whether in conceptual exercises, during workshops, or as individual designers, only work within the domain, set preconditions, and remind everyone that the goals and objectives define the desired end state.

	Collaborate
	Design teams will, ideally, have a variety of individual skill sets, or at least multiple individuals that each has her own background and opinions. Use the individual skills of the team members to find solutions and explore concepts.

	Seek outside opinions
	Not everyone has all knowledge of the arbitrarily complex systems we work on all too much, so cross-functional collaboration can have great value in confirming concepts, getting input on the viability of concepts, and discovering tangential solutions already considered or in progress somewhere else.




Using User-Centric Execution Principles



The other key problem with interactive design is actually getting the product built. To us, this is the new, more critical “gulf of execution” and the most important problem across the practices of user experience and interactive design.
What are needed are principles of what we can call user-centric execution. They are not yet a process, or a series of fixed procedures. It is possible that they may never be. But like the principles, heuristics, and patterns of design, the idea should be followed and there are best practices. First, let’s discuss the principles.
To encourage successful execution or implementation, UX teams should:
	Never walk away
	Always stick with the project through development, at least making yourself available for questions, rework, changes, and testing. Ideally, become integrated into the team, and attend daily meetings, test planning, and so on. Plan to do this from the start so that your budget accounts for it.

	Ensure that goals are for everyone
	The business and user goals you should have developed at the beginning of the project must be translated into actual, measurable metrics. Make sure the whole organization has these goals as their top drivers, instead of cost savings, efficiency of developers, or other internal measures. While “we’re building for the end user” may not resonate, remind the team that they work for the larger company, not just their department. You may also have to push to include the analytical tools to make sure they get built and are not forgotten.

	Use object-oriented principles when discussing and delivering
	The efficiencies and enforcement of consistency that componentized, object-oriented practice emphasizes in design are just as valuable to software developers and the development process. Sometimes this is just called “modular reuse” or something similar, as “object-oriented” is a larger set of principles. But the core concept is the same. Instead of designing every detail for every state, and building by state or building hundreds of items to bolt together, a few dozen modules are built and reused over and over in common templates.

	Design with polymorphism
	This is a subset of the preceding item in the list, but it is harder for some organizations and designers to grasp, so we’ve broken it out. If there are several variations of an on-screen module you design, make sure you express them as variations of one another so that they are clear. Of course, if there is only one variant (omnimorphism), it should be explicitly stated as well. Always keep efficiency and reuse in mind.



You should not find any of these processes to be burdensome. They should instead make for a much more efficient method in which to develop, and ensure that everyone on the team works hand in hand, at every level.
It is also important to keep this in mind even if you are a developer. Make sure you do not fall into developer traps, and keep yourself true to the design principles.
Patterns are a reference, and a starting point for design. Use them carefully to avoid being overly constrained, and use the principles of modular design to efficiently communicate and build the end product.


Principles of Mobile Design



Principles exist at a higher level than any pattern. They can be considered patterns for the patterns, if you will. Each pattern, and each detail of interactive or presentational design, should adhere to each of these principles at all times.
Each section and chapter in the book will begin with a discussion of the core principles for their sections, as well as other helpful guidelines that apply to those patterns.
Each of these principles could be discussed in great detail, and in fact we could have organized the book differently so that each of them was a chapter, with patterns associated to it. In the interest of clarity, the discussion of each of these is limited. If you are interested in further details on the rationale, these are generally discussed in greater detail within the patterns they apply to, as well as the chapter introductions.
Respect User-Entered Data



Input is hard. Users slip. You have a new phone, or are borrowing someone else’s, and someone jogs your arm: suddenly minutes of typing is gone. Do whatever it takes to preserve user data—from saving as the user types so that auto-complete can bring lost input back, to not clearing forms on error, to planning for a loss of connection. Consider contexts and plan for crises and real-world behaviors, not bench tops and labs.

Realize That Mobiles Are Personal



Although security is important, there is no longer the need to assume that maybe the website is being viewed on a library computer. Mobiles can be presumed to be “one device for one person,” and no one wants to have to regularly tell his device his name, location, or favorite music. Only implement passwords and clear personal information when required by law or regulation, and take other types of reasonable and transparent precautions to prevent misuse of information.

Ensure That Lives Take Precedence



Mobiles are contextual, meaning they are used alongside people’s actual lives. Desktops (and some other devices) can suck people in, so you can go ahead and issue alerts that blink in the corner of the screen and they will be noticed. Mobiles are glanced at, used in gaps between conversation and driving and watching TV. They are even used to enhance these other experiences. So make sure they don’t interrupt unless they have to. And if they have to, make sure they interrupt in a way in which the interruption will be noticed. A blinking LED, for example, is easily missed when a device is glanced at for a fraction of a second.

Realize That Mobiles Must Work in All Contexts



Make the device behave appropriately, or allow users to make the device behave appropriately, to make it work where they are. Most devices are too bright at night, making it hard to read that last email before bedtime, or to tell what time it is when the alarm goes off first thing in the morning. If the phone doesn’t have a good way to change brightness, your app can override it or your website can just have a dark/light switch. Think about the context in which the device will be used.

Use Your Sensors and Use Your Smarts



Whenever possible, perform actions for the user based on sensors and user data. Why should you have to silence your phone for a meeting, when the phone knows where you physically are and knows from your calendar that you have a meeting in that room right now? Mobiles can be better than computers, because of their personal nature and their sensors. Use them.

Realize That User Tasks Usually Take Precedence



If the user initiates a task, and especially if the user is in the middle of a task, do not interrupt the user so that the task is ruined. When the user is typing an SMS, feel free to beep, but do not change the focus so that the user is suddenly typing in another field. And never cancel the operation to take the user to another page, losing her information.

Ensure Consistency



Whatever the rest of the application does, do that. And the application standards should follow the edict: “whatever the OS does, do that.” Even if the OS does something dumb, it’s probably what the user expects, so changing the paradigm generally results in more problems than solutions.

Respect Information



Although presentation and visualization can be used to clarify information, or view it in different ways, do not modify the fundamental truth for saving space, or because you do not understand the value of it. More information than you might expect rises to life/health/safety levels with the ubiquity of mobiles. Weather, for example, must be presented perfectly accurately. Know the difference between precision and accuracy, and understand implications of meter types, relative values, off-scale errors, and more.
Naturally, these will change over time. Just in the past five years we have changed or expanded these several times. Be aware of the reasons these principles exist, and keep abreast of the industry so that you are aware of changes.
Although we feel these principles are universal today, you are very free to disagree. Many others do, and they have their own principles, or variations on the understanding of what these mean. Just be sure you develop a set of design principles or objectives for your work or your project, and then stick to them.
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Part I. Page




The page is the area that you will spend your time designing for any application or website. A part of it is visible in the viewport of the mobile screen during its current state. There are states and modes and versions to be considered, as well as addressing what is fixed to the page, what can float, and what is locked to the viewport.
Based on cultural norms of reading conventions and how people process information, you have to design elements for the page, and place items on it in ways your users will understand. You also want to create information that is easy to access and easy to locate. Your users are not stationary, nor are they focused entirely on the screen. They’re everywhere, and they want information quickly and to be able to manipulate it easily.
Unlike later parts of this book, which cover broader topics, the Page patterns that we will discuss here are contained in only a single chapter:
	Chapter 1



Helpful Knowledge for This Section



Before you dive into the patterns, we will provide you with some extra knowledge in the section introductions. This extra knowledge is in multidisciplinary areas of human factors, engineering, psychology, art, or whatever else we feel is relevant.
For this particular section, we will provide background knowledge for you in the following areas:
	Digital display page layout guidelines

	Page layout guidelines for mobile users






Digital Display Page Layout Principles



The composition of a page has to do with the assembly of components, concepts, content, and other elements to build up the final design. As we already know, consistency is important, so these elements are not placed arbitrarily on the page, or even just as the one page dictates, but on rules across the system, or even the whole OS.
[image: Developing a common grid and hierarchy of information for the entire application or site is key to a consistently usable and consistently branded experience. After a grid such as this is created and wrapper elements are defined, a series of templates can be created, and then individual pages and states.]

Figure 6. Developing a common grid and hierarchy of information for the entire application or site is key to a consistently usable and consistently branded experience. After a grid such as this is created and wrapper elements are defined, a series of templates can be created, and then individual pages and states.

At the highest level is the grid. This is a regularized series of guides, defining the spacing and alignment of the main elements on all the pages in the system, as shown in Figure 6. Some rules are inviolable, such as margins, and some are specifically designed to offer options for special page layouts, or unexpected future changes.
From these are developed a series of templates, from which each page in the application, site, or other process will be designed and built. This encourages a consistent user and brand experience that supports content organization and layout, advertising requirements, navigation, and message display characteristics such as legibility and readability.
Patterns within Chapter 1, such as Fixed Menu, Revealable Menu, Notifications, and Titles, are repeated at the same place on each and every page, and so reside in each template. A subsidiary concept is that of the wrapper, which defines these common components—and others, such as scroll bars—so that they are consistently designed and built for each and every page template.
Mobile users have specific tasks and goals. They require that the information be quickly located and effectively organized. Therefore, the page layouts need to reflect the mental models and schemas understood by users. If you ignore these, you will end up with situations such as that shown in Figure 7. Your users can become frustrated and dissatisfied with their experience, create miscues and errors, and maybe even give up!
Furthermore, using page layouts wisely allows you to organize and place content effectively on valuable screen real estate, where every pixel is important.

Page Layout Guidelines for Mobile Users



[image: If you don’t follow the principles of a grid and templates, you will end up applying components in overly variable ways. Here, the title is far below the tab, separated by the banner ad. On the search page, there is a search dialog above the title, pushing it farther down. On the home page, the addition of the “more” icon makes it unclear whether “Top Stories” is the page title, section title, or something else. And in Settings, the new style of banner draws the eye, so it seems, for a moment, that this is the title.]

Figure 7. If you don’t follow the principles of a grid and templates, you will end up applying components in overly variable ways. Here, the title is far below the tab, separated by the banner ad. On the search page, there is a search dialog above the title, pushing it farther down. On the home page, the addition of the “more” icon makes it unclear whether “Top Stories” is the page title, section title, or something else. And in Settings, the new style of banner draws the eye, so it seems, for a moment, that this is the title.

Here are some page layout guidelines to follow:
	Mobile screen real estate is valuable. Avoid the use of banners, bars, images, and graphics that take up space without any specific use. This use may be secondary, such as communicating the hierarchy or structure, but the designer should always be able to describe the reason.

	Lay out elements within a design hierarchy. There are optional versions, and some interactive types insist that time is another component, but for simplicity, the hierarchy is Position→Size→Shape→Contrast→Color→Form. The most important items are larger, higher, brighter, and so on.

	Consider the Gestalt laws of Closure, Continuity, Figure and Ground, Proximity, Relative Size, Similarity, and Symmetry. These are discussed further in Part II.

	Use consistent and simple navigation elements. People have limits to the amount of information they can store in their short-term memory. Therefore, they automatically filter information that is important and stands out. Information elements that are excessively displayed and irrelevant will be ignored and overlooked.

	Wayfinding is really rooted in real-world navigation, like getting around town or finding the right room in a building. Kevin Lynch, an environmental psychologist, established five wayfinding elements that people use to identify their position: Paths, Edges, Nodes, Landmarks, and Districts. These same environmental elements are also referenced when navigating digital content on websites or mobile devices. Page numbers, titles, headers and footers, tabs, links, and more provide a lot of help that we’ve inherited almost as a whole for interactive design.

	Consider how users will view your page when plotting content. Generally, users will look for high-priority information in the upper left of the content area (Nielsen 2010).

	Multicolumn text is not used to meet some design style, but to restrict line length. And line lengths are not based on fixed sizes, or even percentages of page width, but on character count. Long lines are harder to read. Around 60 to 65 characters (on average) is the maximum length you want to use. A definition for what is too short depends on how many long words you have.

	Titles describe pages, elements within a page, and content sections. Use them consistently and appropriately.

	Default text alignment is left. For right-to-left UI languages, default text alignment is right.

	Try to use bulleted information instead of a table.

	The term false bottom, or false top, is specific to interactive design and refers to users thinking they are at the end of the content and not continuing to scroll. If text flows from one column to the next or one page to the next, it must be designed so that the relationship between the columns or pages is clear. “Continued on page 86” is all but a hyperlink from the past, which has been inherited by interactive; “Read the rest of this blog post” is basically the same thing.

	Interactive systems have an additional challenge in that the page might be larger than the screen (or viewport, as we often call it).




Getting Started



You now have a general understanding that a page is an area that occupies the viewport of a mobile display. Pages can use a wrapper template to organize information consistently across the OS that will allow for a satisfying user experience. When making design decisions you must consider everything in this page section, even if you don’t have control (i.e., you’re not building an OS). You must know what it might do to your design. Consider your user’s goals and cognitive abilities, page layout guidelines, and the importance of legibility and readability in message displays.
The following chapter will provide specific information on theory and tactics, and will illustrate examples of appropriate design patterns. Always remember to read the antipatterns, to make sure you don’t misuse or overuse a pattern.

Chapter 1. Composition



A Little Bit of History



To many people the year 1440 signifies a major shift in global communication. It was during this time in Mainz, Germany, that a goldsmith by the name of Johannes Gutenberg invented one of the most important industrial machines of the modern period: the printing press.
The printing press’s use of movable type was inspired by earlier uses found in China and Japan as early as the 7th century. During this time, printers used a method of block printing, which involved a carved piece of wood used to print a specific piece of text.
Further advances took place in the 11th century. A Chinese alchemist, Bi Sheng, invented a process called movable type. His process consisted of having individual Chinese characters carved on blocks of clay and glue. These blocks were arranged on a preheated piece of iron plate where they were pressed on paper. Bi Sheng’s process was not without limitations, however. The process was slow and was not advantageous for large-scale printing, and it relied on clay blocks, which created problems with the adhesion of ink.


A Revolution Has Begun



Gutenberg’s invention advanced the process of movable type further, and consisted of individually cut or cast letters, sorted onto composing sticks, locked up into galleys, and then inked and impressed into paper. This, the invention of modern typography, marked the birth of mass printing. It allowed information to move from merely permanent and portable to the first mass-media product. It allowed for perfect replication, standardization, and affordable books for the middle class.

Composition Principles



[image: Just some of the variety—and similarity—of Annunciator Rows, Notifications, Menus, and other device-wide features built into mobile devices]

Figure 1-1. Just some of the variety—and similarity—of Annunciator Rows, Notifications, Menus, and other device-wide features built into mobile devices

The invention of the letterpress not only allowed for mass production of existing content, but made it so easy that there was demand for more content. And with that content was a need for well-understood page composition principles, not just those handed down secretly by cloistered monks transcribing old works.
So composition became a process of assembling a layout that consistently arranged components and content on a page. These rules were repeated on all other pages, creating a recognizable system of component relationships that were understood by social reading norms.
This helped readers to understand why a composition element was arranged within a specific part of the page. Readers could then expect to find that same element on all other pages within the rest of the book.
These composition principles made books usable for the first time. Mass consumption meant the addition of scientific texts, and reading for entertainment, and portable books that could be read anywhere, by anyone. Literacy rapidly grew as well, from less than 30% to more than 90% in the 20th century. Users adapted to the technology as much as the technology adapted to them.
As type principles became standardized, so did binding, type and page sizes, and then margins and gutters. Page numbers, titles, and chapters on each page followed over time.
These standards became promulgated as best practices, and were implemented as grids (to which everything was aligned) and templates, which were used on every page to make volumes feel like single works.
Using templates is essential in mobile design. As designers, we want to create our layouts based on cultural norms of reading conventions and how people process information. We also want to create information that is easy to access and easy to locate. Our users are not stationary, nor are they focused entirely on the screen. They’re everywhere, and they want information quickly and to be able to manipulate it easily.

The Concept of a Wrapper



Throughout this book, we discuss patterns from which you can make the very specific templates that you can use for any particular product or project.
The templates that are used across a product, on most every page of a website or application, we call a wrapper because they enclose (wrap around) all the other components and the content.
Considering design from the wrapper down allows:
	The designer to organize information within a consistent template across the OS

	Information to be organized hierarchically on a page

	The user to identify the organization structure, quickly increasing learnability while decreasing performance error



Grids are also important to consider in design, but they are unique to each project and are beyond the scope of this book. They are discussed in many general design books and web tutorials; if you are not already familiar with the principles, you can use print or desktop web principles too.

Context Is Key



[image: The lock screen on this device is as informative in presentation, and gestural in interaction, as the rest of the experience. Even notifying the user of an error on entering the code is organic to the design. Apply your interface and interaction paradigms as broadly as possible.]

Figure 1-2. The lock screen on this device is as informative in presentation, and gestural in interaction, as the rest of the experience. Even notifying the user of an error on entering the code is organic to the design. Apply your interface and interaction paradigms as broadly as possible.

Wrappers must be designed based on the content and the context of their use as much as any other part of the product. A wrapper for a mobile phone application will be quite different from that for a portable GPS, or a kiosk. When determining which information belongs in the wrapper, you must decide on a multitude of things regarding context of use:
	The technological, functional, and business requirements and constraints

	Where the context of use is occurring

	The goals of the users

	Which tasks are needed to achieve these goals

	What types of information must be displayed to achieve each goal or task




Patterns for Composition



Using appropriate and consistent wrappers will create mappings and affordances that will allow for positive user experiences. Figure 1-1 shows a selection of key components. Within this chapter, we will discuss the following patterns based on how the human mind processes patterns, objects, and information:
	Scroll
	When information on a page exceeds the viewport, a scroll bar control may be required to access the additional information. Scrolling of information should almost always occur along one axis, except in rare cases.

	Annunciator Row
	This displays the status of hardware features on the top of each page. The status of functions that may be displayed is radios, input and output features, and power levels.

	Notifications
	When an alert requires user attention, a notification will occur in some form of visual, haptic, or audible feedback. These notification displays must allow for user interaction.

	Titles
	Pages, content, and elements that require labels should use titles. These titles should be horizontal, be consistent in style, and follow guidelines of legibility and readability.

	Revealable Menu
	This type of menu displays additional menus that are not immediately apparent. A gesture, soft key, or on-screen selection will cause these menus to immediately display on-screen.

	Fixed Menu
	This type of menu presents an always-visible menu or control that is docked to one side of the viewport. This menu is consistently placed throughout the application. These interactive controls are most likely icons with textual coding.

	Home & Idle Screens
	These screens are used as display states when either a device is turned on or an application has exited, timed out, or returned to a device-level menu display.

	Lock Screen
	Mobile devices use this display state to save on power consumption. When necessary, the application’s sleep state may become locked to protect the security of the data the user has input. Additional user interaction is required to exit out of the lock screen, as shown in Figure 1-2.

	Interstitial Screen
	This type of screen is used primarily as a loading process screen during device or application startup. Wait indicators may be used to show loading progress.

	Advertising
	When advertising is used within a mobile application, the advertisement must be distinct and must not affect the user experience. Obtrusive advertising could prohibit the user from achieving his task-based goals. Advertising must adhere to the specific guidelines set by the Mobile Marketing Association (MMA).



Scroll



Problem



More information is in the page or element than can fit in the viewport. You have to provide a method to access this information.
Usually, the OS provides this function. Certain behaviors will occur automatically, but in application design especially, you may need to customize your interaction and interface to work in the best possible manner.

Solution



[image: Scroll indicators may be complete bars, or simple indicators floating over the content.]

Figure 1-3. Scroll indicators may be complete bars, or simple indicators floating over the content.

Scroll bars (Figure 1-3) have long been used in information display systems of all sorts. For mobile, you will display them to indicate the scrollable axes, and the relative position within the scrollable area.
Due to the scale of mobile devices, as a general rule you should not allow the scroll bar to be manipulated directly. Instead, allow the content to be grabbed directly by a gesture, or make the entire area movable via dedicated Directional Entry keys.
You will find that scroll behaviors are key to interaction with mobile devices. As with all the patterns around page Composition, Scroll will be mentioned in most of the patterns in the rest of the book. It is especially relevant to the list and list-like Display of Information patterns:
	Vertical List

	Infinite List

	Thumbnail List

	Fisheye List

	Carousel

	Grid

	Film Strip



Although scrolling does occur in other patterns, do not confuse it with other patterns, such as Infinite Area. That pattern does not use scroll bars due to the arbitrarily large data set presented.

Variations



Whenever possible, you should make sure scrolling takes place on a single axis. This is why the whole set of patterns based around Vertical Scroll exist. When the situation demands, such as for zooming in to content which otherwise fits the area, you can also offer a secondary scroll axis. Keep the secondary axis in mind throughout the design process; it may help you to understand how to avoid behaviors that may lead to confusion or cause the user to become lost when scrolling.
[image: A thumbnail may be a better way to indicate location within a large area, and may also be used to jump to other regions. Here, a full desktop-view website is in the corner, while a zoomed-in view of a small portion occupies the rest of the viewport. An indicator on the thumbnail indicates the current position and relative size.]

Figure 1-4. A thumbnail may be a better way to indicate location within a large area, and may also be used to jump to other regions. Here, a full desktop-view website is in the corner, while a zoomed-in view of a small portion occupies the rest of the viewport. An indicator on the thumbnail indicates the current position and relative size.

In rare cases, both axes of movement may be equally important. When zooming in on images, for example, the information is equally important in all directions.
Regardless of whether you are making a single-axis scroll or just selecting a primary axis, vertical scrolling is usually the easiest for users to understand and use. This is a result of language, where text uses horizontal space inefficiently, so additional items must be displayed in the vertical axis. See the Vertical List pattern for more discussion. This also means users are most familiar with vertical scrolling items, and so react best to them, though this may change over time.
Using the horizontal axis is occasionally useful for certain kinds of data, but is most useful when you must present a subsidiary scrolling area. If you have a vertically scrolling page of information, you can provide areas which allow for scrolling horizontally. This can provide additional clarity, and removes conflicts around in-focus scrolling that we have all encountered. (Think of what happens when you encounter a large form area in the middle of a web page.)
Whenever possible, you should display scroll indicators. Try to solve space and clutter problems with options presented in this pattern, and not by removing the indicators entirely.
For multiaxis scrolling especially, you can instead provide a thumbnail of the entire available area, as shown in Figure 1-4. This is usually, but not always, in addition to the scroll bars. The thumbnail shows the current viewport as a subset of the total area.

Interaction details



Only allow items that are in focus to scroll. For scroll-and-select devices especially, be sure this is clearly communicated and strictly enforced. See the Focus & Cursors pattern for a discussion of communicating focus.
For scroll bars on touch or pen devices, it is almost always best to not allow the scroll bar itself to be directly manipulated. Handset-size devices are too small, so this would encourage accidental input on the screen. Instead, the entire page is scrolled by gestural movement. Use care with detection of gesture to avoid selecting items on the page.
When designing for devices with larger screens, you may be able to add actionable scroll bars. Often, these still are distractingly large, so you may want to make them appear only conditionally. A similar function, suitable for many sizes, is discussed in the Location Jump pattern.
Scroll-and-select devices will use a scroll key pair, or more often a five-way pad of some sort. Scrolling may be by item (line by line, or jumping link to link) or by moving a pointer on the screen. When you use a pointer, do not allow it to get too close to the edge of the screen; scroll when one-third to one-fourth of the way across. Of course, at the limits of the displayable information, it may approach the edges in order to select all items in the screen.
For item scrolling, do not allow the user to jump past content. For example, when viewing a web page, if the primary method jumps link to link, when there is a large area of content with no links, temporarily suspend this and scroll a few lines at a time so that all content can be seen.
You can also provide item scrolling as a secondary method. If you have set the Up and Down scroll keys to move line by line, the unused Left and Right keys may be set to jump from link to link.
When using the five-way pad, users should always be able to press and hold in one direction for a short time to accelerate scrolling. The absolute speed depends heavily on the amount of content. Scrolling must be slow enough to allow the user to see his current position; otherwise, he will not know when to stop scrolling. This is extremely expected behavior, and so is noted when not included.
For touch and pen devices, inertia scrolling has also become expected behavior. If the user’s finger (or pen) initiates a drag action, and departs the screen while still moving, the screen will continue scrolling at the departure speed until it is stopped by another form of input. It is usually best if you configure this to simulate friction so that the scrolling gradually slows over time, but do not overdo this deceleration if the list is very long.
If a thumbnail of the total content is provided, this may also be interactive. For touch and pen devices, tapping another area of the thumbnail will jump to that area. For scroll-and-select devices, Accesskeys may be provided to allow jumping to a region of the displayed area.
You can also use Kinesthetic Gestures, such as tilting the device, to scroll pages. These are not very common, so there are few standards regarding their implementation, and users must generally be instructed in their use.
[image: Two types of two-axis scrolling. For items like images where both axes are equal, scroll bars must be equally easy to see and use. Make sure they are not obscured by options menus and other items, as shown to the left. For information oriented mostly along one axis, the other axis is secondary, and the scroll bar may be obscured as needed. On the right, the soft keys are not always visible, but they do sometimes occlude the horizontal scroll bar.]

Figure 1-5. Two types of two-axis scrolling. For items like images where both axes are equal, scroll bars must be equally easy to see and use. Make sure they are not obscured by options menus and other items, as shown to the left. For information oriented mostly along one axis, the other axis is secondary, and the scroll bar may be obscured as needed. On the right, the soft keys are not always visible, but they do sometimes occlude the horizontal scroll bar.


Presentation details



Scroll indicators are not usually used in mobile devices to enable scrolling, but to:
	Provide an affordance (communicate the function) that the area is scrollable

	Convey the current location within the total content

	Indicate the relative amount of information the viewport displays, as a ratio of the total content



Always be sure to display an indicator of position. This may be hidden for full-screen views, when other information is hidden. But be sure to display the scroll position indicators whenever the user is interacting with the content, and especially whenever the user is scrolling.
Scroll bars may be made very small, or be obscured by other elements in some cases, as in Figure 1-5. Effective, visible scroll bars can be as small as two pixels wide: a single pixel line defines the outside of the bar, a single pixel line defines the inside, and a different colored area is for the current position. Naturally, this depends on the resolution of the display, so larger bars will be needed for very high-resolution displays due to the small pixels; for devices where the screen may overscan (such as for TV output) or the bezel is large enough, it may occlude the screen.
You can also eliminate the scroll bar itself, and just use the scroll indicator alone. A small tab can be anchored to the edge of the screen, protruding into the content a small amount. This must be larger (at least 5 to 10 mm wide), but since it floats on top of content, it doesn’t take any actual room from the display area, unlike a traditional scroll bar.
The position of the scroll indicator within the viewport indicates the position of the viewport relative to the total scrollable area.
The height of the scroll indicator, in either case, should reflect the ratio of the viewport to the total scrollable area. For scroll bars, this should use the viewport as the 100% scale, so if very little is outside the viewport, the scroll indicator is almost as large as the viewport. For indicators without scroll bars, the size of the indicator must often remain relatively small to avoid obscuring information; a relative size change may still be possible, but will not be as effective at communicating the relative scale to users, or might obscure too much content.
When you have a scrolling area displayed, but it is not in focus so the scroll actions will have no effect, be sure to communicate this to the user. Generally, simply removing the scroll indicators will do, but often the secondary value of the indicator (position and size) is still useful. When displaying a Pop-Up layer, simply graying out the scroll bar in the parent window may or may not be sufficient. Additional changes to the scroll indicators may be needed.

Antipatterns



Do not allow users to become lost in the scrollable area. Especially be sure to not allow scrolling single-axis lists so far that no content is visible.
Consider anchoring secondary axis scrolling to an edge when scrolling on the primary axis. Two-dimensional scrolling is often very difficult to achieve with precision.
If you have to use multiaxis scrolling to show the information, do not assume it will be easily understood. Try it out, and add additional help or more prominent scroll indicators as needed.
Whenever possible, avoid vertically scrolling areas within other vertically scrolling areas. For example, a form text area within a page will, when it is in focus, stop the page scroll and grant all scrolling to itself until it has scrolled all the way to the bottom, then may allow the page to regain scroll focus. This is confusing, and often leads to errors. Avoid it instead.
For touch and pen devices, avoid drag-and-drop interfaces, or other interactions that require dragging an element within a scrollable area. If required, consider multifinger On-screen Gestures or Press-and-Hold interactions as a method to initiate a mode switch.
Be sure to support all the available input methods for the devices you will support. Touch and pen devices which also have five-way pads must be able to be entirely used (as far as scroll and selection goes) with the five-way pad. If there are multiple types of hardware for your target audience, be familiar with all of them, and do not just design for your handset.
When scroll indicators are used on an Infinite List, the location and relative size must reflect the total size of the available data. Do not allow the scroll indicator location to be based on the currently loaded data, and therefore to constantly change as new data is retrieved. You can do this by getting a count of the total number of items, and loading empty containers of the full size; only load data into them when demanded, instead of loading the container as well.


Annunciator Row



Problem



You must provide an easily discovered display of the status of important hardware features such as battery level and network connections.
The OS provides Annunciator Row features, but you may usually modify or suppress the Annunciator Row within applications.

Solution



[image: The Annunciator Row is a strip anchored across the top of the viewport. Note that the scroll bar stops at the Annunciator Row, as it does not scroll.]

Figure 1-6. The Annunciator Row is a strip anchored across the top of the viewport. Note that the scroll bar stops at the Annunciator Row, as it does not scroll.

Annunciators are lights, gauges, or sounds that indicate system status. Annunciator lights and panels date to the dawn of electrical devices.
The term was carried over to electronic design, and then to mobile OS design. Though the same feature is often referred to as a “status bar,” this typically implies some overlap with the concept of Notifications, which we will discuss in the next pattern instead.
A bar, as shown in Figure 1-6, is displayed along the top of every screen with a series of iconic representations of the status of the device. You should always use common representations and placement of icons, so your users can understand the key indicators on any device without having to learn the specifics of every device.

Variations



The Annunciator Row is present on all screens. It may only disappear or be of lower prominence when other controls disappear as for full-screen game play or video playback.
Certain devices may not require using the space for constant reminders of system status messages. Appliances such as eReaders do not necessarily need an Annunciator Row as their battery life is very long, and network access is needed only intermittently. The status messages will still be needed, and you may be able to solve this with something like Notifications repurposed to display such information when it becomes critical instead. See that pattern for details on this functionality.
Kiosks and other devices where the user does not have full control of the device also may not need to display an Annunciator Row to general users.

Interaction details



Annunciators are notifiers only. You should generally not allow direct interaction with the items.
For touch and pen devices, it may be desirable to allow the user to select the Annunciator Row as a whole, in order to get more information, or to provide access to settings. You may also accomplish this by combining it with the Notifications area.

Presentation details



You should plan to display the default Annunciator Row on every screen. Make a careful, deliberate choice whenever hiding to regain screen real estate or to declutter the screen. Hiding the status icons is generally appropriate for video playback, most games, and many slideshows or similar interfaces. Browsers and readers of ebooks, PDFs, and the like may also benefit from hiding the Annunciator Row once reading or scrolling begins.
The Annunciator Row is generally displayed as a row of icons—as in Figure 1-7—laid out on a strip of color, gradient, or other background imagery to separate the icons from other, generally interactive display elements. Scroll bars do not intrude into the Annunciator Row as it does not move, but remains fixed at the top of the viewport.
Many devices allow the Annunciator Row to be modified. In general, you should restrict these modifications to display changes, such as switching out the background color, and changing icons to match. You can also use this modification as a half-measure, when completely hiding the status messages might not be the best option. For example, camera applications often use great amounts of battery power, so you could display the battery icon, but no others in order to leave more room for the live preview. If you do this, use the conventional position of the battery icon, simply leaving out all others.
[image: Common icons for the vast majority of conditions shown in the Annunciator Row. All items are enabled and at maximum graphical mode. This is an example; some are in conflict with one another, so this would never be seen. From left to right: Mobile network, WiFi, Bluetooth, NFC, Airplane mode, Audio level, Locked, Clock, Network activity and speed, Voicemail waiting, Synch, Location, USB connected, and Battery status.]

Figure 1-7. Common icons for the vast majority of conditions shown in the Annunciator Row. All items are enabled and at maximum graphical mode. This is an example; some are in conflict with one another, so this would never be seen. From left to right: Mobile network, WiFi, Bluetooth, NFC, Airplane mode, Audio level, Locked, Clock, Network activity and speed, Voicemail waiting, Synch, Location, USB connected, and Battery status.

Within the row, the status messages are displayed as icons, with as few words or numbers as possible. Use common, universally understood or industry-standard icons whenever available.
Icons do not indicate the presence of a feature, but the status of that feature. No display means the icon is not functional, and displaying the icon means it is enabled. Optionally, disabled features may be displayed as grayed-out icons. This can be beneficial to communicate the availability of some features. Use caution to ensure that these are clearly disabled under all lighting conditions.
Whenever possible, you can add additional status messages to the icon, such as bars of signal or battery level, as shown in Figure 1-8. Use simple changes and well-understood signaling such as tall = more and red = bad.
[image: A series of exemplary statuses for the battery, from full to empty, then charging. Using the exclamation point in the icon is clearer than blinking the icon, and is a second code for users or conditions where red is not visible. The power plug icon is clearer to many users than the often-used lightning bolt.]

Figure 1-8. A series of exemplary statuses for the battery, from full to empty, then charging. Using the exclamation point in the icon is clearer than blinking the icon, and is a second code for users or conditions where red is not visible. The power plug icon is clearer to many users than the often-used lightning bolt.

For certain features, whose presence is assumed, you must include explicit measures of their disabling or failure. For example, when no signal is available, the mobile network will have an error “X” in place of the signal bars.
Items are grouped by basic functionality. A conventional order has arisen, from left to right:
	Radios:
	Mobile networks

	WiFi

	Bluetooth enabled, and active

	NFC or contactless payment enabled

	IrDA or other nonwired networking as available

	Airplane mode




	Input and output:
	Volume, vibrate, or silent mode

	Screen or keyboard locks enabled

	Network activity

	Network speed

	Message Waiting Indicator for voicemail, unless this is displayed by the notification area instead

	Synch status or activity

	Location services enabled; may or may not indicate when GPS is active

	USB cable connected




	Power:
	Usually a single item, which changes based on charge level and state (e.g., being charged)

	A second battery indicator, as may be displayed on those now-rare devices with outboard (piggyback) or secondary batteries






The time of day (and sometimes the date) is also present, but may be in any of several places in the row. The most common is centered, followed by right-aligned. Time is always displayed, even on those few devices without an otherwise permanently visible Annunciator Row.
Naturally, features not included with the device are not given space in the display. Some items may share space, and the highest-priority feature or the one with the most important message is displayed.

Antipatterns



Don’t let the order or size of the row, or the details of the icons, change with different screens. Use one layout and one type of icon in all situations.
Don’t reinvent the wheel. Reuse existing good design concepts so that users do not have to relearn your icons. How many of those in Figure 1-9 are immediately understandable?
[image: These are just some of the many ways battery charge level is depicted on mobile devices. Many are quite unreadable. Try to pick simple, easy-to-understand symbols, and reuse common icon styles from existing products and best-in-class examples.]

Figure 1-9. These are just some of the many ways battery charge level is depicted on mobile devices. Many are quite unreadable. Try to pick simple, easy-to-understand symbols, and reuse common icon styles from existing products and best-in-class examples.

Except when notifying users of special conditions in places where the rest of the bar is suppressed (e.g., battery on a camera screen), do not pick and choose which items to show. Always show the same set in the same manner.
Avoid explanations that are jargon-laden. The percentage of usable battery is not nearly as useful as an estimate (even a bad one) of time remaining on a battery.
Avoid animations as sole explanations. Mobiles, and especially the status area, are often only glanced at. Blinks will instead be seen as solid on or off at a glance.


Notifications



Problem



You must provide a method to notify the user of any notifications, of any priority, without unduly interfering with existing processes.
The OS generally provides notification features, but they can sometimes be overridden. If you’re building a notification-sending application, it must correctly interact with the system. Certain applications and sites can also call for their own notification processes that have nothing to do with the OS notification system.

Solution



[image: Since mobiles generally have limited space, and notifications must usually be assumed to be secondary to the current process, even a dedicated notification area should be out of the way. When the notification area is selected, allow users to access more information, as on the right, where each item is described further.]

Figure 1-10. Since mobiles generally have limited space, and notifications must usually be assumed to be secondary to the current process, even a dedicated notification area should be out of the way. When the notification area is selected, allow users to access more information, as on the right, where each item is described further.

A single, consistent notification method should be provided across the entire OS. Make sure this method does not interfere with any processes the user is currently involved in. The user must be able to act on or dismiss the notification very easily.
When notifications are restricted to a specific subset of a device, such as an application, make sure they follow the same principles and do not conflict with the OS-wide notifications.
Multiple notifications must be able to all be displayed in a single view, so no notification obscures another.

Variations



Multiple variations of this pattern are available.
A dedicated notification strip or area may be used, with a portion of the viewport dedicated to notifications. This may be partly or completely hidden when no notifications are present, but will fade in, slide up, or otherwise appear when notifications are present. Figure 1-10 shows one example of this. The selection of any notification item will display the item in the application that hosted the notification. This may be difficult to use for scroll-and-select devices, so it will be most commonly encountered on touch and pen input devices.
Notifications may be combined with the Annunciator Row, as shown in Figure 1-11. This is, in fact, very common on basic and legacy devices, where the envelope icon means new voicemail or SMS messages have arrived. Additional notifications may be added to this area as well. These legacy utilizations are not Notifications as far as this pattern is concerned, as they are not generally interactive; the user must take separate action to dial into the voicemail system or open the text messaging application.
[image: The Annunciator Row commonly houses notification icons, as on the left, but may also be used as a method to access details or view the items. On the right, the user has tapped or pulled the Annunciator Row down to reveal a notification area.]

Figure 1-11. The Annunciator Row commonly houses notification icons, as on the left, but may also be used as a method to access details or view the items. On the right, the user has tapped or pulled the Annunciator Row down to reveal a notification area.

Especially for touch and pen devices, the Annunciator Row may include a notification area. You may place as many notification icons in the Annunciator Row as will fit. When it is opened, a complete list of all the current notifications will be revealed.
For scroll-and-select devices, and certain other cases (if there is no good place to put a notification area, or if the Annunciator Row is unsuitable for repurposing), a simple Pop-Up dialog box—as shown in Figure 1-12—may appear over the current context whenever a notification appears. This is a special case of the Confirmation dialog, which should be seen for behaviors and layout.
Currently, regardless of the other notification paradigms, incoming voice calls use a completely unique notification method, and automatically launch the phone application full-screen. This is a holdover, and may not be a permanent condition. Some OSes already seem to be addressing this by placing a “current call” icon in the Notifications area when in another application. Selecting the Notifications area allows the user to see certain details regarding the call, and switch to it rapidly. Using any of the aforementioned notification methods could provide a suitable a method of informing the user of the incoming call, and of accepting or declining it.

Interaction details



A key attribute of the Notifications pattern, as distinct from the Annunciator Row pattern, is the ability to directly interact with the alert. The user must be able to see each item individually within the notification method, and select it for viewing (or other suitable actions), or be able to dismiss it.
When more than one current notification is available, the method must support the ability to show all of them at once. If the Confirmation dialog style is used, for example, a special version must be made where a list of all the notifications is displayed instead, and selecting one will open a new dialog with the details and actions of that item alone. Within this list, batch operations, such as dismissing all notifications, should also be available.
[image: Pop-Up notifications are used when other methods are inappropriate due to interaction limitations, or other spaces are occupied with too many other functions.]

Figure 1-12. Pop-Up notifications are used when other methods are inappropriate due to interaction limitations, or other spaces are occupied with too many other functions.

When the Annunciator Row is used to access notifications, tapping or dragging the row will reveal the list of notifications. You should choose a method for the reveal gesture that is based on other gestures used in the OS, so it is discoverable and understandable when described and demonstrated.
Various actions must be available for any notification item, or for a single notification Pop-Up. See the Confirmation pattern for details on the dialog especially. Consider which actions might be helpful in reducing the number of steps the user must take. For example, instead of just “Read” and “Dismiss” buttons for a new SMS message, a “Reply” button could be added, if the message summary is enough to elicit a response. This will allow the user to act immediately. Use caution not to add too many options, cluttering the selections and reducing the size of displayed information and options.
When a notification is acted upon (e.g., the new text message is read), suspend any current operations or actions and save all user-entered data. When the action, application, or process initiated by acting on the notification is completed, return to this previous condition.

Presentation details



Fixed notification areas most commonly appear as a strip along the bottom of the viewport, to differentiate them from the Titles and Annunciator Row elements. The area should be at a fixed location within the viewport, and should not scroll. Scroll bars will not overlap the area when it is displayed. Individual notifications will be displayed as line items, or may be grouped by category, with counters indicating the number of notifications for each category.
Smaller devices, such as most mobile handsets, cannot dedicate this space, so they most often collapse the notification area to an icon or other small area within the Annunciator Row.
Labels for each notification item must be clear and comprehensible. Always state the service or application initiating the notification; usually, an icon will be sufficient for this. If a summary of the message cannot be displayed (such as for voicemail, or an MMS message with no text), do not display jargon or difficult-to-parse information such as the sender’s phone number; use clear descriptions instead, such as “New voicemail.” Whenever possible, display relevant information; look up senders of SMS/MMS messages in the address book and, when found, display their name instead of the phone number.
If summary information can be provided, such as the content of a text message, this may also be displayed. This is a rare case where marquee text, which scrolls within the available space, may be used to good effect. Text messages are short enough that such text display tends to be readable, and allows the user to read the entire message rapidly, without opening the messaging application.
Additional information may also be derived from the notifying application, or other handset services. For the case of a new SMS message, any avatar icon for the user may also be displayed, to assist in understanding what is being sent at a glance.
To keep the list of notifications from becoming too long, you should usually cluster them. Instead of a single line for each notification, display one line for all SMS messages, one for all email, and so on. Each line then has a counter of the number of items within it. The OS may limit the behavior you can implement with this. For example, you may not be able to reveal individual notifications, and you may have to load the application sending the alert.
For most notification types, you should also blink the LED and sound Tones and Haptic Output (vibration). These must be customizable so that the user can determine which types are critical enough, and they must follow the system-wide output settings to respect silencing. See the relevant patterns for additional details.

Antipatterns



Do not display notifications serially. If more than one is received at a time, use a multiple-notifications method, instead of showing one single notification after another.
Do not allow notifications to prevent access to other systems, even temporarily. The notification system must allow individual notifications as well as all current notifications to be dismissed.
Most media-centric activities, such as video playback, should not be interrupted by notifications. Very high-priority notifications may still interrupt, but must either pause playback or be very nondisruptive so that playback can continue during the notification.
Never display notifications to external display devices, such as TVs or projectors attached to the device.
Be sure you understand and follow the OS’s method of notification and of marking messages or other notifications as having been read or accepted by the user. Dismissing a message from view in the notification area may or may not mark it as read in the application sending the notification. There is, as yet, no consistency in this regard, so no pattern can be determined at this time.


Titles



Problem



You should always label each key element to make context or process completion clear.
Titles are a key part of all OSes, applications, and web standards, but it is always up to you to include them in the design in the appropriate manner.

Solution



[image: Titles should always be attached to freestanding elements, such as pages, windows, or pop ups. Follow the OS design guidelines for the use of title bars.]

Figure 1-13. Titles should always be attached to freestanding elements, such as pages, windows, or pop ups. Follow the OS design guidelines for the use of title bars.

Pages and elements or content sections within a page should almost always be labeled. Pop ups and other freestanding elements should have titles similar to the page-level title. Figure 1-13 shows both of these.
You should make a special point to use Titles in a consistent manner. Consider the size, location, content, and type style. The simplest method for the page level, especially for applications, is a straightforward title bar. We show this in almost all the diagrams in this book.

Variations



Titles are always horizontal, and any top-level title should be boxed, or otherwise separated out to make it clear that it is a key element.
Subsidiary titles are also text, but the text can be stylized as needed (bold, color, etc.) or additionally include boxes, rules, indents, or other graphical treatments to differentiate them from the remaining content, and to more clearly communicate their hierarchy.
If the OS calls for it, you should make the title of the running application display in a special title style. If so, there is no need to repeat the application name within the page title area. In some cases, the application title bar may disappear shortly after the application is loaded.

Interaction details



[image: Page titles can be selected, by tap or drag usually, to reveal alternative information or functions. Here, within a web browser, the page title can be selected to show and edit the URL, and perform other browser functions.]

Figure 1-14. Page titles can be selected, by tap or drag usually, to reveal alternative information or functions. Here, within a web browser, the page title can be selected to show and edit the URL, and perform other browser functions.

Titles are not required to have any interaction.
A typical interaction for titles of modules or sections is to make the title a link to another page.
The title bar of a full-viewport page can be used to reveal additional information (tap or drag down to reveal functions such as URL entry for a web browser, as shown in Figure 1-14) or as an anchoring element for very long pages (tap to return to the top of the page). These are generally only useful for touch and pen devices; for scroll-and-select input, having to scroll past the title is generally additional effort to be avoided for secondary functions such as this. If needed, place them within option menus.

Presentation details



Whenever possible, you should follow OS guidelines for title design. Though naturally this applies to applications, even web design should follow these guidelines when they can be targeted to the OS level. Even if significant changes are required for unique branding of your product, make title bars of similar typeface and style, size, shape, and position to the rest of the OS. For example, if the OS uses white title bars and black text, you can easily use a black bar and yellow type, and it will look consistent enough if the size, style, and position are identical.
Titles can include icons. Try not to be needlessly repetitive. When available, use a more specific icon instead. For example, in a Pop-Up, don’t repeat the application icon, especially if the window behind it is clearly visible. Either display nothing, or use the space for icons that indicate the state, such as an error triangle if there’s an error.
[image: Build all content with a hierarchy and title sections to follow, and express this to the end user.]

Figure 1-15. Build all content with a hierarchy and title sections to follow, and express this to the end user.

It is best to get professional writing resources. If this is not possible, obtain a style guide, define a communication style for the product, and stick to it. Use similar language for all descriptive titles.
	Use the same voice and, when practical, tense.

	Use a single name for your product, when it has to be referred to at all.

	Use consistent capitalization (sentence or title case). If parts of the product are considered proper names, make sure everyone has the list of these names.



Design the whole product around a simple hierarchy, and stick to it. Avoid going too deep; past about three or four levels usually becomes confusing, and it will be difficult to differentiate titles. Indenting is a common way to help express a hierarchical relationship. You might think that most mobile devices are too small to use this effectively, but don’t worry, only a few pixels of indent can communicate this well. Compare this to the way a Hierarchical List is designed, and how it communicates the relationship between parent and child elements. See the examples in Figure 1-15.
Just like H-level elements in HTML (H1, H2, etc.), similar title and other display hierarchies are built into native OS development kits. Often, as with semantic web concepts, these have default attributes assigned, which can be useful when building the product and can add value to the user experience. Even if additional styles are imposed, you should try to use these basic attributes as the first definition level.
When titles are links, make this clear and follow conventions used in the rest of the application or site. Additional hints may be needed; even if color normally denotes a link, this may not be clear enough for titles which are often a different color from the content text anyway. Icons or underlines may be needed.

Antipatterns



Avoid jargon, or exposing internal processes. Avoid excessively harsh error messages, and other things which may confuse or annoy typical users. Even for certain special professions and hobbies, your customers will generally not understand your internal processes and organization. You have to explain this to them instead, in their language.
Do not repeat content. If the application is described adequately, do not keep restating the application name in subsidiary page or Pop-Up titles.
During testing, and periodically as maintenance, be sure to check all content. Often, only mockups or the primary path is inspected, but alternative paths and errors must be as clear, consistent, and well described as any other parts of the product.


Revealable Menu



Problem



You often will not be able to fit all functions for a page on the screen. A method must be provided to access these optional functions.
Often, the OS should dictate the general style of the menu structure, if only because users will become familiar with the style of interaction. However, there is generally much leeway in implementation, if variation from this is desired or called for.

Solution



[image: Soft keys are very common still, revealing menus from tab labels based on pressing adjacent hardware keys. When one is open, the other provides a method to exit. The same paradigm can be used without the hardware keys on touch and pen devices by directly selecting the tab labels.]

Figure 1-16. Soft keys are very common still, revealing menus from tab labels based on pressing adjacent hardware keys. When one is open, the other provides a method to exit. The same paradigm can be used without the hardware keys on touch and pen devices by directly selecting the tab labels.

When the user selects a key, selects a small on-screen element, or performs a gesture, an option menu is displayed with content relevant to the current state of the application.
Soft keys (hardware buttons tied to on-screen labels, typically on feature phones) are the archetypical version of this. Single actions that take place from a soft key (such as Cancel) are not a Revealable Menu since they are visible, and might be considered a Fixed Menu. There are many cases where the two menu access systems overlap, or switch back and forth depending on context.
Note that some devices use more than one menu scheme, for different purposes. For example, one may present options for the current application, and another may provide access to the running-applications list for the entire device.
Do not confuse display of this menu with the display of a Notifications list, and be sure the two do not conflict with each other.

Variations



[image: Menus can be of different types, here displaying fewer items, but also being more touch-friendly, and leaving more of the original context visible.]

Figure 1-17. Menus can be of different types, here displaying fewer items, but also being more touch-friendly, and leaving more of the original context visible.

Several variations of this pattern exist:
	The soft-key style uses one or more hardware buttons (or a portion of the touch/pen area outside the display) to reveal an option menu. When closed, these may or may not display a tab and label indicating their presence. Compare Figure 1-16 and Figure 1-17.

	Soft-key-like on-screen displays always display a tab or button, usually along the bottom edge of the viewport. The closed state is always visible as this is the method used to access the function.

	Gestural menus, as shown in Figure 1-18, generally have no on-screen visibility. When the user swipes from an edge, the menu acts as though it accompanies the gesture, and moves into the viewport at the same speed. This is generally nonpersistent, and when the pen or finger leaves the screen, the menu collapses. Selections must be made in the same pen/finger-down gesture as the original reveal. Releasing while an action is in focus selects that action.

	A fourth variation combines gestural menu reveal methods with the on-screen button. When activated, the menu appears via another action such as sliding in from one side, or being revealed to be behind another component (such as by hiding an otherwise-present virtual keyboard). Other methods such as the Peel Away can also be used, but may be difficult to communicate to the user.



Items within the menu often reveal submenus, or lists of additional features. These may either follow the same principles as the top level of menu and appear as an attached subset, or appear as a freestanding menu, usually as a Select List or Grid of items in a Pop-Up dialog.

Interaction details



Treat opened menus as modal dialogs. For touch and pen devices, selection outside the menu area may, if desired, clear the menu instead of being ignored. This is especially true if the menu, when open, does not obscure the background. However, you should not allow users to select items in the parent window while the option menu remains open.
[image: Menus can be made to appear with a drag action, relying on no buttons or on-screen indicators. However, users will have to be taught this action somehow, so it is often unsuitable unless it is used across the OS, and there is supporting marketing or training can be tolerated.]

Figure 1-18. Menus can be made to appear with a drag action, relying on no buttons or on-screen indicators. However, users will have to be taught this action somehow, so it is often unsuitable unless it is used across the OS, and there is supporting marketing or training can be tolerated.

All opened menus must have a method to be exited. The typical methods are as follows:
	You can use the dedicated hardware “Back” key. When present, this is the preferred method, as the user will be accustomed to using it for similar functions.

	A spare soft key or on-screen tab (even if it is normally another key, or another selectable menu) will change to “Cancel.” This key must be included in the items available for selection, and is not locked out due to the modality of the option menu itself.

	A close function may be added to the menu, either as a selectable menu option (usually the last one) or as a desktop-like close button in the corner. Both have certain pitfalls. The menu item must be clearly different, using a common icon. Also, a dedicated close button must be carefully placed to avoid accidental activation of it or adjacent items.

	The function that launched the menu may be used as a toggle. When it is available, and not obscured by the opened menu, selection when the menu is open will close the menu.

	Lastly, for touch or pen devices, you may make it so that selection outside the menu may dismiss the menu.



For devices with five-way pads, opened menus should be able to be scrolled through. Regardless of the input mechanism, selection of a single item will close the menu and initiate the action, which may change states, cause a different modal dialog to appear, load an entirely new page, or even exit the application. For vertical menus, see the Vertical List pattern for additional details on interaction and presentation.
If the selected item itself has options, a subsidiary menu will be opened, as shown in Figure 1-19. For vertically scrolling menus, this is usually presented as a visible child, adjacent to the primary menu, and is itself a modal dialog; the previous menu cannot be directly selected. For scroll-and-select devices, submenus can also be entered by scrolling to the right. For horizontally arranged icon menus, typically there is only one “More...” type of option which opens a Pop-Up dialog with a Vertical List, usually a Thumbnail List where the thumbnails are also icons.
To exit a submenu, scroll to the left or press the “Back” button or “Cancel” tab, whichever is available. This will only close the submenu, returning focus to the parent selection item, and not the entire option menu.
For any hardware menu keys or soft keys, pressing and holding the key can perform a different action. This action is usually a different kind of reveal menu, and may be associated with a soft key which normally does not open a Revealable Menu, and should have a relationship to the original key label to aid in discovery and recall. For example, within a browser, a soft key labeled “Back” could open a history menu when held down for a few seconds.

Presentation details



[image: Submenus or additional options can be displayed from any menu scheme. Icon menus, such as gesture menus or the icon bar menu on the left, usually should open a separate vertical dialog. Soft-key-type menus, such as that on the right, usually display them adjacent to or overlapping the main menu.]

Figure 1-19. Submenus or additional options can be displayed from any menu scheme. Icon menus, such as gesture menus or the icon bar menu on the left, usually should open a separate vertical dialog. Soft-key-type menus, such as that on the right, usually display them adjacent to or overlapping the main menu.

In almost all cases, you should make the closed menu initiators or indicators, such as soft-key tabs, locked to the viewport. Do not allow them to scroll off the page. Visible tabs should always be visible, but may be hidden temporarily for media playback or otherwise to give more room to the primary content.
If your design has no on-screen menu visibility, and no dedicated button is provided, consider adding a visible component at page load, or during a training period when the device is first accessed to train the user that the feature exists.
Option menus, however they are initiated, must immediately appear. If animation is used to open the menu (e.g., it slides in), the beginning of the animation must start immediately. Since the menu may be partly obscured by the user, especially for touch and pen devices, Haptic Output (vibration feedback) of the action should also be considered. The menu should appear to emerge from the tab or button, overwriting the area.
Within the opened menu, display items as text, and use supporting icon elements only when there is room. See the Indicator pattern for more details on using icons along with text in lists. Most soft-key-like menus are vertical and designed for text density, so they do not work well when displaying an Icon for each item, but this is very suitable for other menu types.
Options that cannot be used should be grayed out to make them appear inaccessible. Leaving them in the list is helpful as it teaches the user what sorts of actions are available in the list, and preserves the position for additional consistency.
Display indicators for Accesskeys (keyboard shortcuts) for each item with an associated Accesskey. Do not display these for devices that do not have hardware keyboards or keypads.
You should place indicators of some sort next to items which can reveal additional menu items. Submenus may occlude the main menu if space is limited, or may hang off to the side. They should usually obscure the main menu in some manner to make the focus item clearer. Submenus should contain a Title, or the selected parent element must be highlighted and point to the submenu to serve as a label for the menu.

Antipatterns



Modal design, such as the entire principle of a Revealable Menu, can be difficult to communicate, especially if OS standard implementations are not used or the user is not accustomed to the platform. Carefully consider the whole concept, how to ensure that the menu can be launched, and how many controls can be modeless instead.
Within the menu, only allow access to options that can be used. If all options are selectable, error messages will be displayed which could otherwise be avoided.
Soft-key orientation, or which side gets which key, should follow the standards of the OS or the operator. These are usually not set at the device level, but are universal for all devices using the OS, or all devices the operator overlays. Most application frameworks allow specifying something like “primary” and “secondary” as soft-key identifiers; use these instead of “left” and “right” to ensure that your application complies with the standards of the device on which it resides.
Avoid too many menu levels. Generally, due to screen size and complexity, only one submenu level should be provided.


Fixed Menu



Problem



You have to provide access to options or controls across the application, but a Revealable Menu is already in use, or would be unsuitable due to lack of controls or conflicts with other key interactions.
Often, the OS will dictate the general style of the menu structure. There is usually much leeway in implementation, if variation from this is desired or called for.

Solution



[image: The fixed menu is always visible, and does not restrict access to the rest of the page elements.]

Figure 1-20. The fixed menu is always visible, and does not restrict access to the rest of the page elements.

An always-visible menu or control set is docked to one edge of the viewport, as shown in Figure 1-20.
Regardless of the OS-wide standard, you should often use a visible menu for media players, cameras, and other applications where a key set of controls or options should be visible at all times. Any time your users require immediate action, or you must avoid a learning curve (discovering a Revealable Menu), a Fixed Menu is a good solution.
When you can also use the menu to indicate position in the system, such as that an icon exists for each page, this is instead a set of Tabs, and not a menu.
Note that you should use this pattern only if it happens across the entire OS or an entire application. Controls on a single screen, such as zoom, pan, and playback functions for a weather radar image, are simply controls. Playback controls for a video player, which are the same in all modes of the application, are a Fixed Menu.
For game play, video playback or other full-screen displays such as readers may call for suppressing the Fixed Menu. It may be replaced with a Revealable Menu that opens in the same position.

Variations



Use the Fixed Menu to display a simple list of available options. These are generally displayed as a horizontal bar, so usually you should display each option as an individual Icon, each with an associated text label.
These may be used as the primary menu structure, but are often used in concert with a Revealable Menu, in which case they must be deconflicted. Both are best when placed along the bottom of the viewport. However, if the closed paradigm for the Revealable Menu has visibility, this may need to be changed, the visible tabs may need to be minimized in some manner, or the Fixed Menu may need to float higher up or be attached to a different side of the viewport. This may cause the Fixed Menu to be arranged vertically or horizontally.
On touch devices, the bottom of the viewport provides an additional advantage in that it may be easier for the user to reach, and for submenus to open, and so will not be obscured by the user’s hand.
Pure text lists are also sometimes used, and generally follow the desktop metaphor (File, Edit, View, etc.), and so are always horizontally arranged. You can only use this successfully with a sufficiently large display. Avoid letting functions fall off the screen, as is shown in certain Tabs.
A Fixed Menu may include all options or controls required, or may offer subsidiary or additional lists of options.

Interaction details



[image: Additional menu options, or long lists of subsidiary options, generally are displayed in modal dialogs as on the left. Simple options, or single interactive elements, may simply reveal themselves as controls sliding off the main menu bar, as shown with the slider on the right.]

Figure 1-21. Additional menu options, or long lists of subsidiary options, generally are displayed in modal dialogs as on the left. Simple options, or single interactive elements, may simply reveal themselves as controls sliding off the main menu bar, as shown with the slider on the right.

Fixed menus are either used for pen and touch devices, or used when the page content does not have to be interacted with directly, such as with video playback; the controls are the primary interaction method.
Fixed menus are not contained in a modal dialog, so you can offer interaction with the entire page’s content, as much as needed. If it is not accessed as a matter of course, such as for video playback, this does not change the general state of the interaction. Other controls may also exist on the page, and are accessible at any time.
For devices with five-way pads, opened menus should be able to be scrolled through. Touch and pen devices use direct selection of the items in the menu. For controls, drag and other gestural actions (such as to change zoom level or jog to another portion of a video file) may also be supported.
Selection of any single item will initiate the action, which may load a new page, change states of the current content, cause a modal dialog of options to appear, or even exit the application. When the options in a subsidiary dialog are simple, they should be docked to the original selection. If you must prevent obscuring of the primary content, or if selection inherently disrupts other primary functionality, these subsidiary menus may be press-and-hold items; with touch or pen devices, press the menu item, then drag over to the selection and release when it is in focus.
If you must place more items in a menu than can be fit to the main menu, a subsidiary menu will be opened. This is typically a Pop-Up dialog with a Vertical List. When practical, to comply with the iconic presentation of the main menu, you may draw this as a Thumbnail List, where the thumbnails are also icons. Figure 1-21 shows two variations of this.

Presentation details



[image: A fixed menu may be the only menu visible on the screen, as on the left, or may need to be moved or modified to work with other menus, such as the soft-key-like Revealable Menu on the right.]

Figure 1-22. A fixed menu may be the only menu visible on the screen, as on the left, or may need to be moved or modified to work with other menus, such as the soft-key-like Revealable Menu on the right.

You should always lock the main menu to the viewport, and prevent it from scrolling off the screen. Do not allow the scroll bars to overlay the menu, to make this clear. Usually, to comply with the expectations for menus on mobile devices, the scroll bar is along the bottom edge, though it may be along one side to avoid conflicting with a Revealable Menu or along the top (below any Annunciator Row) to follow a desktop application paradigm. Keep in mind the issues of interaction conflict and obscuring described earlier when placing the menu anywhere except the bottom edge. See Figure 1-22 for two typical examples.
The menu is present in all screens and states of an application, but may be hidden temporarily for media playback or otherwise to give more room to the primary content. This hiding follows that of other fixed on-screen elements, such as scroll bars, Titles, or the Annunciator Row. Since they reappear by general interaction or after a time, and no explicit retrieval of the menu action is available, this does not convert the menu to the Revealable Menu pattern.

Antipatterns



If hiding is routinely employed to retrieve on-screen space taken up by a Fixed Menu, reconsider the selection of this pattern. It is likely that a Revealable Menu is more suitable instead. Carefully consider the importance of consistency across the interface and the OS.
Do not stack multiple fixed menus on top of one another. Avoid having fixed menus immediately adjacent to other interactive bars of the same shape, such as a Notifications area. If this is the only suitable solution, prevent accidental activation through the use of gesture. You may make the items of the Fixed Menu tappable, but require a drag gesture to open the Notifications, for example.


Home & Idle Screens



Problem



You must display a default set of information and actions once the device has started, and to return to when all other user activities are exited or completed.
The device OS will provide this, but certain aspects can be modified, or widgets may be loaded by the end user which must integrate with the operation of the Home & Idle Screens correctly. Many of the same principles can be used for freestanding applications when the landing page offers enough functions or is used so often by the customer as to be functionally their home screen.

Solution



[image: Two key types of Idle Screens are the informational screen (generally associated with simple scroll-and-select devices) and the multipage iconic home screen, long used for PDAs and now associated with all touchscreen handsets.]

Figure 1-23. Two key types of Idle Screens are the informational screen (generally associated with simple scroll-and-select devices) and the multipage iconic home screen, long used for PDAs and now associated with all touchscreen handsets.

All mobile devices have an Idle Screen, originally used when the device was not doing anything (it is idle). This is used as a launching point or when the user is not specifically asking anything of the device. You can consider it to be similar to the Desktop on a computer, or to a web portal. Especially for smartphones and other, more capable devices, it provides a method to access all the applications, services, and information stored on the device, and can often be deliberately accessed by the user without exiting applications expressly for this purpose. Lately, it has been called a “home” screen quite often, and some OSes reinforce this to the end user by using the term, or a house icon, on the device or within the GUI.
If you are designing kiosks, or other, more constrained interfaces which present a smaller number of fixed options, the default screen is still considered an Idle Screen. It is just simplified due to the regular influx of new users and the relatively low number of options offered.
Do not confuse the Idle Screen with the Lock Screen or any other seemingly default screen. If the user must act to get to information or perform basic functions, it is not a Home or Idle Screen.

Variations



Most devices mix several design methods, in order to achieve all the needed goals.
The Idle Screen is the single screen that is loaded when the device is powered on, or when all applications are exited.
The Home Screens, often notably plural, encompass all the device-level menus that contain links to the applications. The Idle Screen is invariably one of these Home Screens.
Idle Screens generally follow one of two patterns, both of which are exemplified in Figure 1-23:
	The Idle Screen is largely occupied with status information and may have little or no direct access to applications.

	The Idle Screen is the center one of a series of related screens with icon-based representations of many or all of the applications loaded onto the device, generally displayed as a Grid with the Film Strip pattern used to move to and between other Home screens.



Status on the Idle Screen has traditionally used fixed elements, or those with only limited customization. Widgets are now supported on many devices, which may vary from an interactive Icon to display or interactive elements that occupy a large portion of the screen.
Some applications may appear to be continuous with the drilldown method of access. Settings, for example, should usually be considered an application, but the interface and interaction may be so seamless that the user is unaware she has left the Home Screen drilldown and entered the Settings application.
Additional features may be integrated into the Home & Idle Screens, such as lists of running applications, displayed as thumbnails of the user’s current state or as a list of icons. Some of these additional uses of the Home Screens expand the interactivity to provide access via gestures perpendicular to the primary access. Rare or experimental versions use the features shown in the Simulated 3D Effects pattern to expand the home screen in yet another dimension. You can see that there is no clear limit on the variations that may emerge in the future.

Interaction details



[image: Multipage home screens allow scrolling between each screen like a Film Strip. Position in the screens should be indicated and, while scrolling, should animate. Option menus, whether fixed or revealable, disappear during interscreen scrolling.]

Figure 1-24. Multipage home screens allow scrolling between each screen like a Film Strip. Position in the screens should be indicated and, while scrolling, should animate. Option menus, whether fixed or revealable, disappear during interscreen scrolling.

Idle screens with status information are mostly for viewing. There may even be no direct interaction. If you are working with a simple scroll-and-select feature phone driven by a five-way Directional Entry pad, you will assign key directions to actions or to launch applications. The defaults are often printed on the face of the device hardware, but may be changed in settings. For these scroll-and-select devices, the five-way pad has no scrolling functions on the Idle Screen.
Other devices with this type of Idle Screen are generally arranged so that vertical scrolling will move between calendar or notification items, and horizontal scrolling will move between application shortcuts. If you add touch or pen control to these basic interfaces, these items may also be directly selected, and will launch a full application view.
Multipage home screens use the concept of a single page larger than the viewport. You can consider this to be a Film Strip pattern, as shown in Figure 1-24, and use it to access as many screens as desired and which the device can support. These are mostly suitable only for touch and pen devices. Scrolling between screens may not be clear or easily understood, if you try to make it available on scroll-and-select devices. However, when hardware Directional Entry is available, be sure to offer scrolling control, so users incapable of employing the touchscreen can still manage to use the device.
Additional information is almost always available via a list of all applications on the device. These are often represented as a vertical Thumbnail List, but may continue using icons as the primary label, in a Grid format. Items should be hierarchically ordered, ideally with user control over folder names and contents, to organize the information as needed. If a single list of all applications is shown, ensure that it is in an easily understandable order, such as alphabetical. See Figure 1-25.
Very often, contextually intelligent mobile devices should be presenting the last-used state to the user at all times. For example, if you are designing an eReader, you should present precisely the last reading state when the user returns to the device, even after a power cycle. While a “Home Screen” will still exist, it will be viewed much less often in this case and may be considered a Settings page instead. The same principles outlined here should still be used, however.
Regardless of your device, consider building interactive methods that avoid the Idle Screen, and allow continuous use of the device. Home & Idle Screens encourage “pogo-sticking” from one application, to the idle screen, to another application. Running application lists should be made available from within all applications, for example. You may even be able to use the same interaction method to access the list from all contexts.

Presentation details



[image: A path must be provided to get from the Idle Screen (even if it is a multipage Home Screen) to the remaining Home Screens, to view all available applications and options. Within the list view, folders are displayed differently from individual applications or other leaf-level items.]

Figure 1-25. A path must be provided to get from the Idle Screen (even if it is a multipage Home Screen) to the remaining Home Screens, to view all available applications and options. Within the list view, folders are displayed differently from individual applications or other leaf-level items.

Home Screens should be distinctly different from application screens. It should be clear to the user when he is on a Home Screen, and especially clear when he is on the Idle Screen. One key method is to have no Title on the Home Screen and rigidly enforce the use of titles on all other screens.
When using a folder structure to organize items in the Home Screens or related drilldown lists, make the structure apparent. You should make sure all folders carry a folder-like icon, even if additional graphics are attached to it.
When on a drilldown menu Home Page screen, title all screens after the main screen. Usually, this will follow the title of the icon or link used to load it, and should be accompanied by the same icon. See the Title pattern for more details on the use of labels and icons.
Multipage Home Screens must have a Location Within widget to indicate which of the pages is currently in view. If you have more than three Home Screens, you should probably use a Location Jump widget, possibly integrated with the Location Within, to provide access to the far screens with greater speed.
For multipage Home Screens, the backdrop should scroll at a slower speed than the icons, labels, and widgets in the front layer. This simulation of parallax makes the screen appear to have depth, and the movement of the background helps to act as a wayfinding device for the user to better understand her position on the screen. Although the user can change the background, the default backgrounds should encourage these behaviors, and have depth built in, or appear to be slightly out of focus. They should not have truly repetitive elements, so users may become familiar with the various areas of the image.

Antipatterns



Ensure that users can understand the paradigm by which your Home & Idle Screens operate, without training. You should provide clear and easy access from the Idle Screen to the list of all applications, and to any menus of options.
Avoid violating device UI paradigms for the Idle or Home Screens. For example, the very common practice of disabling the scrolling function and making the directions correspond to shortcuts on the Idle Screen can be difficult to understand and learn. Users can experience a cognitive dissonance when switching between the two behaviors, which slows them down.
You must carefully design the method you use to add, remove, or move items from the Home & Idle Screens, to encourage user customization. The most common of the reasonably usable methods for smartphones involves press-and-hold to switch to an editing mode. However, users do not seem to recognize this as a universal feature yet; even when they are familiar with it on one platform, when they switch to another, they generally do not attempt to use the feature immediately. Hopefully, a standard will emerge or users will become more accustomed to exploring interfaces to discover interactions without clear affordance.


Lock Screen



Problem



Mobile devices must enter a lock/sleep state to reduce power consumption, to prevent accidental input, and sometimes to prevent unauthorized input. You must provide a screen to communicate this state clearly, provide key information, and assist with unlocking methods.
The device OS will provide a default lock screen, but some can be replaced or customized. Many full-screen modes, such as that for video playback, can circumvent sleep timeouts. Certain applications such as alarm clocks or navigation assistants may also benefit from entering a night mode which provides limited information. You may wish to provide a custom low-power sleep or lock screen for these experiences.

Solution



[image: Two types of Lock Screens, clearly indicating they are locked, showing key information and indicating how to unlock the device (date, time, and system status above the rule have been removed for clarity).]

Figure 1-26. Two types of Lock Screens, clearly indicating they are locked, showing key information and indicating how to unlock the device (date, time, and system status above the rule have been removed for clarity).

When the device is locked or sleeping, a Lock Screen or sleep screen will be displayed. You should display key information about the device, or the context which provided the lock function, such as events, alerts, time and date, and instructions on how to unlock the device.
Lock screens are useful to prevent input, and power consumption is a real issue, but many lock screens go overboard. Backlight should be minimized or removed, but display drivers left on. In the past, most every device had a retroreflective screen, which could be read in ambient light. These are less common, but almost every screen can be read at least a little when looked at carefully.
Additionally, many devices have an excessively high minimum brightness. You can often access the display hardware more directly to provide a “super dim” mode for darker environments, or to reduce consumption without turning off the display entirely.
Pixel-illuminated technologies, such as OLEDs, provide other possibilities, now being exercised well on a few devices.

Variations



The Lock Screen is displayed immediately after a deliberate (user-initiated) lock, or when waking from sleep but not yet unlocked. A similar screen is the sleep screen, which often has no display at all. These can, and should, still display some information.
Certain newer technologies, such as OLED, have no backlight. Clever design can illuminate just a few pixels, at low power, and display all relevant Lock Screen information at a very low power level, combining it with a sleep screen.
Screens displayed when the device is off but charging and similar special types of screens are comparable enough to Lock Screens to be considered the same pattern. You should display any useful information available to the device. For example, if date and time are stored at a low enough level to be accessed at this point (and they usually are), display that information as well as the battery status message.
[image: A sleep screen, set up for an OLED device, with very few pixels illuminated. This presumes the device still differentiates Sleep from Lock, so the moon icon denotes sleep, and makes no mention of how to unlock.]

Figure 1-27. A sleep screen, set up for an OLED device, with very few pixels illuminated. This presumes the device still differentiates Sleep from Lock, so the moon icon denotes sleep, and makes no mention of how to unlock.


Interaction details



Locking may occur based on an activity timer, or by deliberate user activation. Both systems are usually enabled. Deliberate user locking should use a hardware lock key, which may be a short tap of the Power key. You should not rely on menu selections and key combinations to activate Sleep or Lock state as they are cumbersome and will be unused.
If your device has a very low consumption display, or does not rely on batteries, consider whether a lock screen timer is needed at all. eReaders, for example, should generally just stay on the last page, indicating they are locked by adding an icon in the corner, but allowing viewing of the basic content. You should still provide a Lock Screen, for when the user deliberately chooses to hide what is on-screen, for example.
Some convertible devices (flip or slide form factor) only operate when open. These form factors will immediately lock when closed.
Unlocking may be accomplished via key input, screen interaction, or hardware state change (flip or slide). Figure 1-26 shows two of these. Most devices will require exiting the sleep screen first, and may only unlock once the unlock method is displayed on the Lock Screen. Many devices can use any of several methods, such as key input or sliding the keyboard open.
Unlock key input is usually a key combination (two keys must be held down simultaneously for a short time) or a key pattern (two to four keys must be pressed in sequence). These are not codes, but you may replace them with Sign On methods if additional security is required.
On-screen unlocking for touch and pen devices uses a simple gesture, such as a drag action, which cannot be easily reproduced by accident. The Lock Screen may be combined with the Sign On pattern to create a Secure Lock Screen. Unless on a high-security device, or required by policy, you should make this level of security a user-enabled feature, and not required or default.
Locking does not imply exiting or suspending applications. Even activities such as voice calls may continue when the Lock Screen or sleep screen has activated. You must carefully consider whether to allow the user to unlock without interrupting the process, and to display relevant information about the ongoing activity.
Certain actions may also be allowed to take place without exiting the Lock Screen. An ongoing voice call may be terminated, for example. You may design a widget that allows SMS messages received to be viewed and actually answered from the Lock Screen. These must be designed so that they are unlikely to be activated by accident either by context (no ongoing call should be loose in the pocket, so End cannot be pressed by accident) or by requiring unlock-like action precision to initiate (responding to an SMS message requires tapping a small “respond” area, within a short time after receipt, and all other actions are disregarded).

Presentation details



[image: Notifications and other actions may appear on the Lock Screen, or even allow limited interaction. Various methods are available, from gestures to small targets and limited time, to allow interaction without sacrificing security.]

Figure 1-28. Notifications and other actions may appear on the Lock Screen, or even allow limited interaction. Various methods are available, from gestures to small targets and limited time, to allow interaction without sacrificing security.

On the Lock Screen, you will display the time of day, the complete Annunciator Row, and any information or gesture targets to instruct or assist the user in unlocking. You should also indicate—usually with a lock icon and with text (“Phone is locked”)—that it is a Lock Screen. This should also be apparent by the lack of conventional controls such as soft-key tabs or menus, and from the lack of the Home & Idle Screens icons or widgets. By default, you should display the backdrop from the center panel of the Home & Idle Screens, but users may customize this to be a different image.
The sleep screen should display much the same information, but especially the time. Unlock methods will be suppressed, unless the device can be unlocked directly from the sleep screen. Ensure that the display can be seen and used most efficiently by the display technology available. If you are relying on retroreflectivity, make sure the items are of maximum contrast, and larger than usual. You should make the clock, for example, as large as will fit on the screen. For OLED screens, use outlines, and reduce the maximum pixel brightness, as shown in Figure 1-27. For ePaper, do not display the time at all unless a partial screen refresh can be reliably accomplished, without undue power drain.
You may also display additional information about alerts or notifications, such as that shown in Figure 1-28. The conventional Notifications methods should be used, except insofar as they might interfere with the operation of the Lock Screen, or could not be viewed without access which would be difficult without unlocking the device. For example, a large Pop-Up dialog on a touchscreen might cover the unlock gesture area; a smaller item may need to be developed for the Lock Screen.
Certain system messages may demand special screens. When the battery is dead, for example, the screen displayed should still follow the concept of a Lock Screen and sleep screen. If the clock is available, you should display the time and date as well. Display the Annunciator Row even though everything will be disabled. Replace the unlock instructions with critical battery or charge state information instead.

Antipatterns



Mobiles are 24/7, always-on devices for their users. Do not dim the screen and/or cut the display by default. Consider the actual power drain, and other ways in which you can meet your requirements.
Consider all available display devices. If there is an external output for use with TVs or projectors, don’t just send the same signal, but something more suitable to the large display. Avoid displaying details of notifications by default (to preserve privacy), and do not display the Annunciator Row as that is about the device, not the display. Also, move the display elements around to prevent burn-in.
Do not make the Lock Screen display or interactions, including unlocking, too different from the design and interaction paradigms used on the rest of the device. If your device is touch-centric, do not rely on a complex hardware button method to unlock the screen.
Avoid using key combinations to unlock which may disrupt ongoing functions. I have devices that use the End key to control all sleep states. The only way to wake them up is by tapping the End key—which also hangs up an ongoing call. Once the device has gone to sleep, there is no way to mute, switch to speaker, or initiate a three-way call. Avoid these sorts of conflicts at all costs.


Interstitial Screen



Problem



A delay is encountered before a requested screen can be loaded. You cannot or should not continue presenting the information previously displayed.
Interstitials exist in all types of interactions, from starting the device to waiting for results in web applications.

Solution



[image: Interstitials display the context as a title and by saying what is being loaded, and they indicate activity with a moving progress bar or a spinning general loading indicator. If the process can be canceled, allow this with a button or, as shown here, a soft key.]

Figure 1-29. Interstitials display the context as a title and by saying what is being loaded, and they indicate activity with a moving progress bar or a spinning general loading indicator. If the process can be canceled, allow this with a button or, as shown here, a soft key.

You should use the Interstitial Screen pattern when:
	There is a technical limit that prevents display of the previous context. This is commonly encountered when starting the device, or when applications are loaded.

	Within an application, site, or process, the content presented will change enough that a clean break is required. Switching users, or changing or initiating information filtering (including some searches), are the types of situations that can cause this.



The interstitial is primarily a loading process screen. Whenever possible, you should use a Wait Indicator that occupies a small portion of the screen, or is within a Pop-Up dialog, to indicate a delay. See the Confirmation pattern for more on these, and Figure 1-29 for a simple example.
Whenever there is a sufficient delay and available space on the screen, you may also add Advertising to it without undue interference with the process.

Variations



[image: When loading an application especially, the entire screen can be taken up with branding, and the loading indicator overlaid on top of this. Be sure text titles are still loaded, and make every effort to use a progress bar and percentage or time remaining.]

Figure 1-30. When loading an application especially, the entire screen can be taken up with branding, and the loading indicator overlaid on top of this. Be sure text titles are still loaded, and make every effort to use a progress bar and percentage or time remaining.

Only two types really exist.
The first type is the loading screen, which you can use when an app is loading or some other major change in state occurs. This screen is about context change, and you should very clearly label the service being loaded, to include major branding. There is more tolerance for vague timing, and simple “Loading” indicators—as shown in Figure 1-30—may be tolerated.
Try to avoid these, and load actual content as quickly as possible. Often, it is possible to rapidly load the last state (even as just a screenshot) or preserve the screen from which the change was initiated. You may load a Wait Indicator on top of this, which prevents access to the actual content, but it can trick the user into believing a speedier load process has occurred due to the amount of content on the page, and the customization. Many strategies to avoid loading an Interstitial Screen can only be implemented if supported by the OS, however.
The second type is the in-process screen, displayed when a delay is encountered inside an application, site, or process. You should strive to preserve context (by labeling and branding the existing application or service), and inform the user how brief the delay will be. In many cases, the key reason you use the Interstitial Screen is to indicate to the user how hard the service is working, so it is clear the user-submitted action was accepted, and to emphasize the value of the service.
For example, many search systems work well when displaying results on the same screen as the screen on which the terms were entered. However, if the search takes more than a few seconds, and if there is much competition in the space, there may be value in adding an Interstitial Screen to emphasize the power of the search taking place instead. Excessively fast searches can even be perceived by users as cheating, and the result viewed with some suspicion.

Interaction details



[image: If space allows, and the addition will not add confusion, advertising can be placed on the Interstitial Screen. Provide for interactivity with the ad whenever possible.]

Figure 1-31. If space allows, and the addition will not add confusion, advertising can be placed on the Interstitial Screen. Provide for interactivity with the ad whenever possible.

The Interstitial Screen is usually described as a required step, and does not have any interaction itself. Key device features such as the ability to switch applications or exit back to the Idle Screen should not be disabled.
If you display the screen as part of a system update, or something else where interruption could cause irreparable harm, clearly communicate this, and set this expectation before initiating the process. For situations like this, whenever possible, prevent disallowed actions such as power-off by disabling the buttons, as well as describing the function.
When the process may be canceled, you should load an on-screen button or soft-key tab (depending on the device) with this function clearly labeled. When the user selects it, the user will return to the last stable screen. Ensure that this screen, if part of a process, has an easy method for changing the path or exiting the entire process or application.
When you choose to display advertising on an Interstitial Screen, as in Figure 1-31, it should be as interactive as possible. Allow the user to select the ad to view details, purchase the product, and so forth. Load the ad link into a new application (a new browser window, or the application store) so that the ongoing process is not interrupted. If possible, communicate this (possibly with another interstitial!) when the remote site is loading.

Presentation details



You should always display the Title of the application or service. Include the position in the process.
Branding should also be included. At least include an icon in the title bar, but the entire screen may be occupied with branding for loading screens, and in other cases.
Wait Indicators of one type or another should be used. See that pattern for details, and be as specific as possible.
Describe what is being loaded, and why. Much like “Submit” is too vague a button label, always say “Finding the best deals for you” instead of just “Loading.” If the screen is being displayed due to a critical system process, and features such as application switching are disabled, clearly communicate this.
When you provide a cancel function, the button or soft key should be labeled “Cancel,” or an equivalent label or icon should be used across the OS to denote the current screen or process is to be canceled. Although this may seem needlessly generic, and therefore in conflict with the labeling statements just made, this function is well understood by users when consistently implemented.
Additional spaces may be occupied with Advertising. However, ads must be clearly differentiated from the other messaging, so users are not confused by an apparent change in context, even if they glance away from the beginning of the screen being loaded. Simply labeling a message with the word Advertisement or similar is not an effective method of differentiation.
The advertising should not interfere with the user’s understanding of the application. Advertising should almost never animate, while the loading indicator will, to imply activity. See the Advertising pattern for some discussion of display methods.

Antipatterns



Unless deliberately using a business model with a paywall, do not load interstitials purely to display Advertising.
Avoid using an Interstitial Screen for every loading condition. As much as possible, avoid locking during loading, use nonmodal Wait Indicators, use Pop-Up indicators, or load information fast enough so that it doesn’t need any indicator.


Advertising



Problem



You must place advertising into an application, site, or other service.
Advertising is heavily used in all aspects of mobile, from SMS messaging all the way to being integrated with the device OS.

Solution



[image: Advertising may be within the page, so it scrolls with content, or locked to the side of the viewport, and so does not scroll.]

Figure 1-32. Advertising may be within the page, so it scrolls with content, or locked to the side of the viewport, and so does not scroll.

Many sites, applications, and even entire mobile services are ad-sponsored. If you must place advertising into a product, you must not try to hide the ads, nor make them so prominent that they damage the user experience. Generally, advertising is key to the business, and must be made as a necessary function of the product. Integrate advertising correctly, and well, or the product will be discontinued.
Advertising in mobile must be:
	Clearly differentiated from the content

	Clear, readable, legible, and able to be interacted with

	In the same place, and used in the same way, on each screen and in each state

	Unobtrusive enough to not interfere with the interaction of the actual product

	Easily actionable, so users can take advantage of the offer




Variations



While numerous graphic variations are possible, you really only need to consider two key methods:
	Ads may be loaded within the content of the page, so they scroll with the page. These are usually near the top and bottom of any particular page, associated with the masthead/title and any links or functions in the footer. For very large pages, there may be additional advertising at key breaks in the middle of the page as well.

	Ads may, alternatively, be docked, or fixed in the viewport. This is an especially useful solution for applications with multitier access, where payment removes the whole layer. The rest of the screen scrolls as normal, but this element is locked to the edge of the viewport, much like a Fixed Menu.



Figure 1-32 shows both of these options. Advertising in text, such as information appended to an SMS message, is not discussed here, but the basic principles still apply.

Interaction details



Your advertising should always be selectable so that the user may get more information or purchase the product. Make sure this link loads in such a way that it does not interfere with the existing process, such as by opening in a new browser window or launching the application store.
For tiered services, in which an ad is displayed for low-price or free access, you should provide a link immediately adjacent to the ad that allows the user to upgrade to the paid, ad-free version.
When designing for scroll-and-select devices, avoid placing advertising in such a way that the user must scroll past it to get to the actual functions or content.

Presentation details



You must become familiar with the standards of advertising. Banners should always display in standard sizes. Ad providers can then use existing ad units, and do not need excessive production details, as they can follow standards published elsewhere. In most cases, you can just follow the sizes and other specifications published by the Mobile Marketing Association (MMA). Figure 1-33 summarizes these standards; complete specifications are available at http://www.mmaglobal.com/mobileadvertising.pdf.
[image: The sizes of standard MMA banners and their suggested common screen sizes.]

Figure 1-33. The sizes of standard MMA banners and their suggested common screen sizes.

Only for very large devices, especially tablet-size devices, will you need to use other sizes. These will often be provided by others (such as ad services) or the smaller common desktop sizes can be used instead. Of course, the MMA tries to stay on top of trends, so it will continue to expand its offerings over time.
Display the ad in a manner that clearly differentiates it from the actual page content. There are three basic ways to accomplish this, each illustrated in Figure 1-34:
	Place the ad on a shaded, tinted, or colored background. Usually, the background should extend the full width of the page.

	Separate the ad from the rest of the content with rules, which must run full-width, or in a closed box larger than the ad.

	If the ad is slightly smaller than the screen width (by using one size smaller than the suggested size for the screen), use different alignment than the content. If content is left-aligned, right-align or center the advertising.



[image: The three methods of differentiating an ad from the surrounding content.]

Figure 1-34. The three methods of differentiating an ad from the surrounding content.

When your ad is in a docked area, it should usually be docked at the bottom, and is considered to be one layer above the content. A Revealable Menu will overlap the advertising when open. The ad may be placed at the top when fixed menus are used, or when closed reveal menus would interfere with display. Advertising may be seen as a strip immediately above a Fixed Menu, and this can work, but it can become cluttered, and runs the risk of accidental activation.
Advertising may be integrated with the content, such as in a list of results. The advertising should not be counted as a line item, and so will not be numbered or included in result totals, nor should it use the guidelines covered in the rest of this pattern to visually differentiate it from the rest of the content. Typical uses of this are to have the first and last items in a page of results be sponsored.
When you display advertising in a list of other items, consider the available space and do not overload it with content. Although three sponsored links above a list may be acceptable on a desktop device or large tablet, it may be totally unsuitable on a small handset. The small viewport can also be used to add additional ad spaces; an extra ad can be provided in the middle of the same list. Interrupting about every one and a half screens can provide a useful break to the scrolling.
The ability to select the ad should be clear. Provide a link or button in the ad whenever possible. If there is insufficient room for this, use the current interactive standard method to indicate a link, such as underlined text or a border on the image.

Antipatterns



Mobile is generally so task-focused that failures in advertising—that make it too obvious or confuse it with the content—may cause an immediate loss of customers. Even casual activities such as gaming generally draw the user’s focus, so an overly intrusive ad will result in dissatisfaction. Follow the guidelines here (and on the MMA website listed earlier).
When conducting user research, be sure to include real ads and do not carefully pick them to match the design. Borrow from competing sites if necessary, but get realistic advertising or your test will be invalid.
Do not make ads too large, making the content difficult to read. This is especially key for small screens using docked advertising space. If this could be a problem, switch to the inline style.
There is almost never a reason to place a text label such as Advertising next to the banners. The design should be able to communicate this. If it doesn’t, fix the design instead of wasting space with labels.
You should almost never animate advertising. This will distract from the core content of the application or other process. If animation is absolutely required, use it very carefully and sparingly.
Make sure advertising in scrollable areas does not induce false bottom errors, making the user believe he has reached the end of the page content prematurely.
Do not use custom sizes for any banners. Advertisers will generally not go to the effort of making new sizes. All services you sign up for require that you abide by their guidelines, so your revenue base will be severely limited.
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