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Windows

Microsoft has been trying to enter the mobile space as a big player for years. Windows
Mobile was its main platform, until it decided to start from scratch: Windows Phone
was the result, leading to Windows 8 on the desktop and tablets later. A new mobile
operating system, developed from the ground up with a unique user interface (originally
called Metro), it provides a different experience than the other main platforms. Both
Windows Phone and the Windows tablet and desktop versions (from version 8) include
an official Windows store for applications and content.

Windows Phone

Microsoft launched its new operating system with companies such as HTC, LG, and
Samsung, but it didnt get too much market share. A special agreement with Nokia
changed this, providing much wider Windows Phone distribution worldwide starting
in 2012. Most independent analysts conclude that in the following years iOS, Android,
and Windows Phone are likely to be the main three platforms in the market.

The first version of the Windows Phone OS was 7.0 (following on from Windows
Mobile 6.5). This was followed by the first big step: Windows Phone 7.5, also known as
Mango, which supported multitasking and HTMLS5 in Internet Explorer 9. The oper-
ating system has the same restrictions as i{OS when dealing with the balancing act of
providing an easy-to-use platform and hiding some low-level stuff, such as the filesys-
tem, app installation from unknown sources, or real multitasking. Windows Phone
devices include Microsoft-related services and applications, such as Office, Internet
Explorer, and Bing services. Applications on Windows Phone devices can only be in-
stalled through the official Windows store.

The second generation of this platform, known as Windows Phone 8, is not compatible
with devices sold with 7.x, although these devices were upgraded to Windows Phone
7.8, which includes some of the new features of the second-generation platform (such
as a new Home screen with tiles). Windows Phone 8 includes a new architecture and
an optimized UI for better customization, including Kid’s Corner, which provides a
worry-free way for your kids to play with your phone. All Windows Phone 8 devices
include the Windows Phone Store, formerly known as Windows Marketplace, for native
app distribution. Figure 1-6 shows an example of a device running Windows Phone 8.
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distribution has never reached iPad or Android tablet levels, though, and the future of
the platform is still uncertain.

BlackBerry 10

Starting in 2013, BlackBerry is fully changing its smartphone platform in favor of the
same PlayBook QNX-based operating system, adapted to the phone layout. This new
platform is called BlackBerry 10 (BB10), and both the phones and the tablets from the
company include it. BB10 is not compatible with BlackBerry OS versions earlier than
version 7.1, and all the native applications must be developed using HTML5 or C++
using the Qt framework and a Ul layer called Cascades. Adobe AIR (Flash) and Android
Java applications are also compatible. (No, that’s not a mistake—Tablet OS 2.0 on the
PlayBook and BB10 on both tablets and phones support Android Java applications
through an invisible virtual machine.)

The first BlackBerry 10 devices to hit the market are the full-touch Z10 and Q10, the
latter of which is a square-screen device with a QWERTY keyboard. At the time of their
launch in early 2013, the new BlackBerry 10 devices are among the most powerful
HTMLS5 devices on the market.

Samsung

Samsung has many devices on the market, most of which are divided into three different
series: feature phones with a proprietary operating system, social devices with Bada,
and smartphones with Android. From 2013, Samsung is also delivering devices with
the new Linux-based Tizen operating system (partially based on MeeGo with Intel
support).

Samsung’s native devices are low-end and mid-range mobile devices with a proprietary
OS including a browser and Java ME support, and typically a camera and a music player.

Bada is a mobile operating system managed completely by Android; it was released in
2010 and is optimized for mid-range devices to offer a touch interface without the need
of high-end hardware. It includes a modern browser and native application installation
support through the Samsung store, Samsung Apps.

In the smartphone category, Samsung is offering Android- and Windows Phone-based
devices at the time of this writing, and will be offering Tizen-based devices from 2013.

o %

\
O
\

Samsung Tizen-based devices support first-class-citizen HTML5 apps
:‘: . and Android apps through an application compatibility layer.
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Most low-end and mid-range devices on the market today still support

‘ ""@ WARP content, but the browsers on newer smartphones (like the iPhone,

L.— and Android and Windows Phone devices) don’t support WML content
anymore.

WAP 2.0

The last OMA standard, WAP 2.0, was released in 2002. The first WAP 2.0 devices
appeared in 2002, and almost every device on the market today is WAP 2.0 compatible
(with some exceptionsin the last few years). This standard is nearer to the web standards
than the previous version and allows HTTP communication between the device and
the server. The WAP gateway acts only as a proxy in the operator network.

WAP 2.0 deprecated WML and created XHTML MP (Mobile Profile), along with other
companion standards that we will analyze in detail in Chapter 6. Surprisingly, after this
new standard was released the word “WAP” dropped out of usage and “mobile web”
started to be used. So, if we talk about a “WAP site” today, it will be understood that we
are referring to a WAP 1.1 website.

Many sites continued to use the wap subdomain for mobile websites, while others started
using the other de facto standard for publishing mobile websites, the # subdomain (“m”
for mobile). For example, today we can access the Google Mobile website using
http://m.google.com, or the popular Facebook social networking site using
http://m.facebook.com.

WAP Push

WAP Push is a standard available since WAP 1.2 that allows content to be pushed to a
mobile device at any time. A WAP Push is generally an SMS (Short Message Service)

message to a special port with a URL to content or a website. When a device receives a
WAP Push, it asks the user if he wants to go to that URL. Content portals use this method
to push games, ringtones, and other premium content when you ask for that content
using SMS. There are also some silent pushes from the operator that the user doesn't
receive any feedback about.

WAP Link is a similar solution, but it sends an SMS to the user’s inbox. The message
contains a URL. Modern devices autodetect URLs inside the text messages and convert
them into links that the user can click on.

Modern smartphone platforms support Push messages using an operating system layer
that is out of the scope of carriers, working through TCP protocols.
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available pixels meant a bigger screen, so why bother increasing the font? “Let’s use the
extra space to fit more elements,” everyone thought. Wrong.

| Retina Display

| In June 2010 Apple presented the iPhone 4, the first device with a “Retina display”—
that is, a display with 326 dots per inch (DPI). The human retina can discernup toa |
limit of 300 DPI at a certain distance, so this device, with 960x640 pixels in landscape
mode, has more pixels per inch than we can really perceive distinctly at that distance.

The third-generation iPad (known as the “new iPad”) has double the previous iPad 2’s

| resolution—264 PPI—and the same is true of some new MacBook devices with Retina

\ displays. \
The Retina display is a trademark from Apple that today means “double the resolution

(or four times the available pixels)” and has no direct relationship with a certain PPI
value—as we've seen, it can be 326 DPI on the iPhone and 264 DPI on an iPad.

In response, in January 2013, Sony announced the Xperia Z, the first device with 443
DPI, naming it a device with a “Reality Display””

The iPhone 4S has a display size of 4.5” x 2.31” (11.52 cm x 58.6 cm) = 326 PPI (or 0.07
mm dot pitch), in comparison with other devices with a similar screen size, which have
between 180 and 220 PPL.

You can find a PPI and DPI calculator (http://pxcalc.com) online.

Pixel density ratio

To solve the problem of having different-resolution devices in the same device category,
some mobile browsers support a feature called device pixel ratio. This is a multiplier
that, when available, is automatically applied to our web content.

N Be careful to not confuse device pixel ratio with pixel aspect ratio, which
=L@y describes how the width of one pixel relates to its height.

When this feature is available inside a browser, instead of working with physical di-
mensions we are working with something known variously as device-independent pix-
els, density-independent pixels, CSS pixels, or virtual pixels. That means that if we define
something to be 100 pixels wide and 20 pixels high, we are not talking about real device
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Aspect ratio

A device’s aspect ratio is the ratio between its longer and shorter dimensions. There are
vertical (or portrait) devices whose displays are taller than they are wide, there are
horizontal (or landscape) devices whose displays are wider than they are tall, and there
are also some square screens. To complicate our lives as designers even more, today
there are also many devices with rotation capabilities. Such a device can be either
320x240 or 240%320, depending on the orientation. Our websites need to be aware of
this and offer a good experience in both orientations.

oL u
[t | BlackBerry recently announced a new device (known as the Q10) with
‘c';‘.. 5 . asquarescreen of 720x720 pixels, creating the first modern smartphone
L 4% with a 1:1 aspect ratio screen. Ten years ago it was common to find

square resolutions at a much smaller size, such as 128x128.

The most recognizable aspect ratios are:

« Standard 4:3, used in classic TV and old CRT computer monitors
« Standard 3:2, used in classic 35 mm film

« Wide-screen 16:9, used in standard high-definition TV

» Wide-screen 15:9, used in LCD desktop computer monitors

» European wide-screen 5:3, used in Super 16 mm film

The other important part of aspect ratio in terms of mobile phones is the phone factor.
You will encounter all of the following:

« Phonesand tablets with portrait (wider than high) and landscape (higher than wide)
modes

» Phones with screens wider than they are high, such as most BlackBerry smart-
phones before BB10

» Phones with screens higher than they are wide with no rotation mechanism, such
as most feature phones

While your first thought may be that most mobile devices should be wide-screen because
they are “modern,” you should check that—for example, every iPad on the market right
now is using the standard 4:3 aspect ratio, and the iPhone 4S uses 3:2.
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Web Views

A native application is compiled and signed using official SDKs and nonweb program-
ming languages, such as C, Objective-C, Java, or C#. Almost every native mobile plat-
form includes a control or component that allows web content to be embedded inside
a native application. This component is generically known as a web view, while having
specific class names on every platform (such as UIWebView on iOS).

While sometimes the rendering engine in a web view is exactly the same as the one used
in the browser, in some situations the behavior (in terms of markup, APIs, and perfor-
mance) can be quite different. In later chapters, we’ll see how to manage the special
behaviors we need to be careful of.

5,

Even if you are not creating a native application with a web view inside,

. your website may be rendered in a web view: some social media-related

" native apps for iOS, Android, and other mobile operating systems use

this mechanism to show web content to users instead of opening the
default web browser.

&

Examples of web views in action include most social networking applications for smart-
phones and tablets. When you find a post or tweet with a link to the Web, these appli-
cations open a web view for you to see this web page inside the social app, not in the
browser. Usually there is a way to open the link in the web browser, but the default initial
behavior is to open the URL inside a web view. In Figure 3-2 we can see this in action
in the Twitter application for iPod.

, From a developer’s point of view a web view acts like the native default

iy browser, but with some limitations and differences that can change ex-

L—-- pected behaviors. For example, on iOS, Safari (the native web browser)
supports a JIT JavaScript engine for high-performance execution, while
the web view for iOS doesn't support it for security reasons. Some
HTML5 APIs can have limitations, too, as we’ll see later in this book.
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Amazon Silk

Tablets from Amazon—the Kindle Fire family—include a new browser created by Am-
azon based on the Android browser, called Amazon Silk. The main difference of Silk is
thatit hasan “accelerated mode” that proxies the rendering in the Amazon cloud servers.
That means that when you are browsing in accelerated mode, part of your HTML, CSS,
or JavaScript can be parsed in some Amazon servers, and a compressed result is deliv-
ered to the browser. From a user’s perspective there is no real difference in the Ul
experience while browsing the Web.

Silk had a major upgrade in 2012 with the release of the second generation of Kindle
Fire devices, including better support for HTML5 and modern techniques.

Internet Explorer

Microsoft’s browser can be considered to have been one of the first mobile browsers on
the market. The first version was released in 1996, for Windows CE 1.0: it was first
known as Pocket Internet Explorer (PIE), then Internet Explorer Mobile, and is now
just called Internet Explorer. While maintaining the same name, the truth is that the
browser has changed from the ground up many times. Up to version 6.0, it had its own
rendering engine (based on IE4), but today these can be considered legacy versions.
With Windows Mobile 6.5, the browser was upgraded to an IE6-based
rendering engine.

The new operating system from Microsoft, launched in 2010 as Windows Phone 7, came
with a new version of Internet Explorer Mobile that was based on the IE7 engine, with
some IE8 features mixed in (some have called it an IE 7.5 engine). It offers similar
behavior to Internet Explorer 7, and multitouch support.

e | Older Windows Mobile devices supported an IE4 or IE6 engine.
P i

S
W ijﬁ
."v

The free upgrade to Windows Phone 7.5 came with the first HTML5-compatible brows-
er from Microsoft: Internet Explorer 9, using the same codebase as IE9 for desktops
with some special mobile additions. This was the start of a new way of Microsoft seeing
the mobile web browser. Now, every desktop version is followed by a mobile version
using the same rendering engine.

Windows 8 and Windows Phone 8 come with Internet Explorer 10 (IE10), which rep-
resents a big step forward in terms of mobile HTML5 API support.
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Nokia Browser

Nokia Browser is a generic name for different real products available for different plat-
forms inside the Nokia world.

Nokia Browser for Series 40. Every Nokia Series 40 device comes with a built-in web
browser created by Nokia. Up to $40 5 Edition, it was a simple browser without smart
zoom capabilities, designed with feature phones in mind. It was basically a focus navi-
gation browser, based on Nokia’s own rendering engine.

Beginning in the 6* Edition, the browser was updated to WebKit (similar to Nokia’s
Symbian browser), creating a new browsing experience for low-end and mid-range
devices. The main problem with this browser was that the low-end and mid-range de-
vices are not created with high-quality hardware, which can lead to some performance
problems.

In 2010, Nokia acquired a browser company called Novarra that offers cloud-based web
support. Nokia has since created a new Java-based browser called the Nokia Xpress
browser (formerly Ovi Browser) that offers a new experience for feature phones and
social devices. This browser was originally available as a free download from the Nokia
Store and is now being preinstalled in newer Series 40 devices, such as the Asha series
devices.

sl W
®71 Nokia has also released Nokia Xpress for Lumia, a cloud-based browser
F &)

o dé for Windows Phone, based on the same Xpress browser.

.

! (&f‘

The new browser renders websites on the server and delivers a compressed, already
rendered version to the phone, giving users a fast browsing experience. This browser
works with touch- and focus-based devices, and it adds the ability to create installed
web apps for Nokia Store distribution with HTMLS5 support—all rendered from the
Nokia servers.

Nokia Browser for Symbian. In 2005, Nokia created the first open source WebKit-based
mobile browser for Symbian devices (known for many years as the S60 OSS browser).
Depending on the device, it supports focus, cursor, and multitouch navigation. Many
devices support more than one navigation type; for instance, the Nokia E7 supports
touch (finger and stylus) navigation, and cursor navigation when the keyboard is
opened.

From Symbian Anna, the browser has support for HTML5; however, it tends to lag
behind other browsers even for the same operating system, such as Opera Mobile for
Symbian.
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A remote lab is a web service that allows us to use a real device remotely without being
physically in the same place. It is a simple but very powerful solution that gives us access
to thousands of real devices, connected to real networks all over the world, with a single
click. You can think of it as a remote desktop for mobile phones.

There are three kinds of remote lab solutions for mobile devices:

« Software-based solutions, using a resident application on the device that captures
the screen, sends it to the server, and emulates keyboard input or touches on the
screen

« Hardware-based solutions, using some technology (magic, I believe) to connect the
server to the hardware components of the device (screen, touch screen, keypad,
lights, audio, and so on)

o Mixed solutions, having some hardware connection, some software additions, and
maybe a video camera for screen recording

va'
g
' 1 As these are real devices, only one user can make use of them at any
fs 4 . given time. As such, the devices are a limited resource.

’
R}
A

In terms of services provided, we have two kinds of solutions:

« Free usage, where we can use the remote device freely. That is, we can install apps,
browse the Web, and use the whole operating system.

« Closed usage, where we can just run a series of tests available on our website or app
and receive a report. We can't interact with the device.

Let’s take a look at some of the remote lab solutions currently on the market.

Nokia Remote Device Access

Nokia offers a free (yes, free!) remote lab solution for Symbian, MeeGo, and S40 devices
called Remote Device Access (RDA), shown in Figures 4-17 and 4-18. To use the service,
go to www.mobilexweb.com/go/rda (you'll need to have already created a free Nokia
account). You will need Java Runtime 5.0 or newer, because RDA is a WebStart Java
application.
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In my city, on weekdays during the day buses run very frequently (approximately every
five to eight minutes), so what will be the most common context for the service? Probably
night and weekend services. The first time I really needed the service was at 1 a.m.,
coming back from an event. I completed the six-step query only to receive a “There is
no information” message. The service did not work at night! ‘

What could be done to improve navigation? Avoid the welcome screen, the accessibility
support selection page, and maybe also the direction selection (we can usually guess it

| from the stop, and even if the stop has service in two directions, information for both
can be shown). The stop selection could be improved with features such as a search box,
a list filtered by neighborhood, a list of nearby points of interest (museums, cinemas),
a location query, a history of stops used before (perhaps using cookies), and so on.

Server-Side Adaptation

A different approach is to create n different versions of your site and redirect the user
to the appropriate one depending on the device detected. The main problem with this
approach is that you need to maintain » different versions of the same documents.

If this will be your strategy, expect to need a minimum of four versions for a successful
mobile website, with an optional fifth. If you create fewer versions, some users will
probably have a bad experience with your site. .

Using a server-side adaptation mechanism, you can reduce the number of required
versions to two: one for low-end and mid-range devices and one for high-end devices
and smartphones. In the high-end and smartphone world it will be better to use an
adaptation strategy for the many features that are not compatible with all devices.
Broadly, here are the features you will need to consider for each device category:

Low-end devices
Basic XHTML markup, maximum screen width of 176 pixels, basic CSS support
(text color, background color, font size), no JavaScript

Mid-range devices
Basic XHTML markup, average screen width of 320 pixels, medium CSS support
(box model, images), basic JavaScript support (validation, redirection, dialog
windows)

High-end devices
XHTML or HTML 4 markup, average screen width of 240 pixels, advanced CSS
support (similar to desktops), Ajax and DOM support, optional touch support,
optional orientation change support (for an average screen width of 320 pixels)

Smartphones
HTMLS5, large screen size and high resolution, touch support, support for CSS3
(animations, effects) and Ajax, local storage, geolocation
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compatible with all devices, and we shouldn't create overly complex mobile websites
that will only work on high-end smartphones.

In the mobile web, a progressive enhancement approach will also include some server-
side detection and adaptation that will be mandatory for some specific mobile markup
(sending an SMS, for example).

o ] Regressive enhancement is the inverse concept: start by supporting high-
fs ia end platforms and then add polyfills—libraries that fill gaps—to sup-

L #&% port older or less-capable platforms. In the mobile ecosystem regressive
enhancement is not usually a good idea, because adding more overhead
to less-capable platforms impacts directly on already bad performance.

From my point of view, a mobile web design approach should have the following layers,
using a progressive enhancement strategy:

L.

Create valid and semantic markup containing only the content—no CSS, no frames
or iframes, no JavaScript, and no Ajax. All the content and services on the website
(with the exception of some nonstandard features, like geolocation) should work
with this simple version.

Insert in the document any special tags or classes required for device-specific func-
tionality, such as call-to links or a file upload form control.

. Optionally, from the server, decide which MIME type you will be using (this will

be covered in Chapter 17) and recognize the device.

Optionally, from the server, replace the special tags inserted in step 2 with real
markup depending on the device’s capabilities.

Add one CSS layer for basic devices, one for high-end devices, and one for some
specific smartphones (Android and iPhone devices, for example). You can insert
all the markup at the same time using CSS media queries (to be covered in Chap-
ter 11), or use a server-side mechanism to decide which CSS file to apply.

Add an unobtrusive basic JavaScript layer for form validation and other basic
features.

Add an unobtrusive Ajax layer for content updating, capturing the onclick event
of every link.

Add an unobtrusive JavaScript layer and a CSS layer for advanced features (ani-
mations, effects, geolocation, offline storage, and so on).

. Optionally add full-screen installation support using a new layer.
10.

Optionally add native web support using a new layer.
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The Document Type Declaration (known as the DOCTYPE) is an in-

.‘s i‘ struction in an XML document (or an SGML document, such as

HTML) that allows the browser to match that document with a
Document Type Definition (DTD) so it can tell how to understand the
document.

WML was conceived for mobile devices. Consequently, we will find tags and attributes
supporting mobile device functionality (such as voice calls, keyboard support, adding
contacts to the phone book, and accessing the SIM card) in the standard. The best part
is that we can use the well-known anchor tag to create an absolute link, a link to a relative
document, or a link to another card in the same document using the #card_name URL.

oo

b 0

Ao

N
ﬂ‘\\

The multiple cards design pattern in WML is very useful. We will use

4 . itinour modern mobile websites using JavaScript, the Document Ob-

2 ject Model (DOM), and even Ajax. You'll need to wait a few pages for
that, though!

There is a lot to say about WML; in fact, I have a book on WML on my bookshelf that’s
more than 600 pages long. But to be honest, WAP 1.1 pages today are so simple that this
quick introduction should be enough for you to understand WML.

xvi"-'a

—y

_9\‘?“‘“

WML is not compatible with CSS, and its minimal design support in-

c‘;‘.\ ﬂ“ cludes the use of the tags big, small, b, and 1 using a “best effort”
.......... 15 mechanism. Many old WML browsers had only one font and no bold

or italic support.

If you are still curious about WML, you can use Adobe Dreamweaver to create WML
files with code hinting support. When you select File->New, you will find WML in the
“Other” section. Of course, you can also use any text editor and a WML-compatible
emulator. The best WML emulators today are the Nokia Series 40 emulators (only for
Windows), as they show real rendering and work well on modern desktops running
Windows.
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