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YahooTech. Archived from the original on March 13, 2017. International Data Group. [358] In a May 2012 interview with Eurogamer, the
developers of Football Manager stated that the ratio of pirated players vs legitimate players was 9:1 for their game Football Manager
Handheld. AOL. [34] In 2010, Google launched its Nexus series of devices, a lineup in which Google partnered with different device
manufacturers to produce new devices and introduce new Android versions. ” "Simple DirectMedia Layer for Android". "Google Android
developer explains more about Dalvik and the JIT in Froyo". "Home in the clouds: Google's home automation platform to have major services
integration". P. Archived from the original on September 16, 2012. Canalys. ZDNet. Retrieved March 11, 2017. Retrieved March 11, 2017.
Due to the lack of Android tablet-specific applications in 2011, early Android tablets had to make do with existing smartphone applications
that were ill-suited to larger screen sizes, whereas the dominance of Apple's iPad was reinforced by the large number of tablet-specific 10S
applications. ” StatCounter. Vox Media. ” Thomas, Daniel R. August 18, 2011. Android Developers Blog. ” Niccolai, James (August 12,
2010). BBC News. "Google Pushes Tailored Phones To Win Lucrative Ad Market". [14][15] Rubin described the Android project as
"tremendous potential in developing smarter mobile devices that are more aware of its owner's location and preferences". [357][b] Therefore,
these statistics exclude devices running various Android forks that do not access the Google Play Store, such as Amazon's Fire tablets.
Archived from the original on January 1, 2018. Archived from the original on January 23, 2018. Google Mobile Blog. "Android fragmentation
'worse than ever' — but OpenSignal says that's good". Archived from the original on December 15, 2016. Retrieved March 11, 2017. »
Amadeo, Ron (September 29, 2017). Archived from the original on February 27, 2017. ” Opam, Kwame (January 28, 2014). November 7,
2017. % More to Discover -Cloud Download, QR Code, Free Disk, Save Page, Text-Only, Full Screen, Data Usage, Check Network etc.
Retrieved March 16, 2017. Phandroid. The Verge. [377] Samsung's patent settlement with Microsoft included an agreement to allocate more
resources to developing and marketing phones running Microsoft's Windows Phone operating system. com. [262] Members of the Open
Handset Alliance, which include the majority of Android OEMs, are also contractually forbidden from producing Android devices based on
forks of the OS;[87][263] in 2012, Acer Inc. co. [15] The early intentions of the company were to develop an advanced operating system for



digital cameras, and this was the basis of its pitch to investors in April 2004. Archived from the original on November 7, 2017. ”* Vincent,
James (September 29, 2015). "Moto G Google Play edition replaces near-stock Android with stock Android". TechCrunch. *"Archived
copy". Archived from the original on June 20, 2017. ~ Sharma, Amol; Delaney, Kevin J. Google, Inc. Archived from the original on
September 6, 2012. "Angry Birds firm calls for industry to respond to NSA spying revelations | World news". "Suit Opens a Window Into
Google". ~ "Handling Keyboard Input". Archived from the original on May 1, 2017. Retrieved May 10, 2014. Vox Media. "An Update to
Nexus Devices". According to StatCounter, Android is most used on mobile in all African countries, and it stated "mobile usage has already
overtaken desktop in several countries including India, South Africa and Saudi Arabia",[311] with virtually all countries in Africa having
done so already (except for seven countries, including Egypt), such as Ethiopia and Kenya in which mobile (including tablets) usage is at 90.
CBS Interactive. "Independent App Stores Take On Google's Android Market". "Strong demand of Apple's iPhone 5 series driving an "anti-
fragmentation" of 10S". Retrieved December 31, 2017. Retrieved March 11, 2017. Hiroshi Lockheimer, the Android lead, admitted that "It’s
not an ideal situation", further commenting that the lack of updates is "the weakest link on security on Android". * Ganapati, Priya (June 11,
2010). Statista. Developer. "Android Vs. 3. International Data Group. Archived from the original on October 19, 2012. Linux kernel monkey
log. AOL. "Who Made That Android Logo?". Vox Media. [255][256] In 2014, Google also began to require that all Android devices which
license the Google Mobile Services software display a prominent "Powered by Android" logo on their boot screens. * Reisinger, Don
(January 16, 2015). "Google is 'very committed' to Chrome OS after Android merger reports". Retrieved September 9, 2014. Retrieved
January 3, 2018. com. Retrieved February 16, 2012. Android Police. TechCrunch. "Android 4. TechRadar. Google. Retrieved March 11,
2017. PCWorld. * Chavez, Chris (December 22, 2011). Retrieved June 23, 2012. Retrieved June 14, 2017. John Wiley & Sons. " Kevin C.
[62][63] The Pixel phones replaced the Nexus series,[64] with a new generation of Pixel phones launched in October 2017. [139] The
extensive variation of hardware in Android devices causes significant delays for software upgrades, with new versions of the operating
system and security patches typically taking months before reaching consumers, or sometimes not at all. 4 introduced Android Runtime
(ART) as a new runtime environment, which uses ahead-of-time (AOT) compilation to entirely compile the application bytecode into
machine code upon the installation of an application. July 11, 2013. theguardian. June 8, 2011. Due to the open nature of Android, a number
of third-party application marketplaces also exist for Android, either to provide a substitute for devices that are not allowed to ship with
Google Play Store, provide applications that cannot be offered on Google Play Store due to policy violations, or for other reasons. *
"Gartner Says Worldwide Tablet Sales Grew 68 Percent in 2013, With Android Capturing 62 Percent of the Market". * "Tablet Operating
System Market Share in Indonesia". statcounter. [83][84] The SDK includes a comprehensive set of development tools,[85] including a
debugger, software libraries, a handset emulator based on QEMU, documentation, sample code, and tutorials. com. Archived from the
original on January 18, 2012. mobiThinking. Retrieved March 13, 2017. Google. 4, ART was an experimental feature and not enabled by
default; it became the only runtime option in the next major version of Android, 5. "[New App] Google Releases Android Device Manager
App In Play Store". "Google's Android now powers more than 2 billion devices". 46% (Android only, accounts for 75. ~ Amadeo, Ron
(November 14, 2013). Archived from the original on August 16, 2017. 10S: What's The Most Popular Mobile Operating System In Your
Country?". Ars Technica. Archived from the original on October 28, 2014. ~ Ruddock, David (August 14, 2014). Condé Nast. Retrieved
March 11, 2017. Greenbot. com. Retrieved February 18, 2015. ~ Amadeo, Ron (October 14, 2015). . Vox Media. " Niccolai, James (June
20, 2012). Business Insider. org: Real Time Privacy Monitoring on Smartphones". [201] The NSA and GCHQ insist their activities are in
compliance with all relevant domestic and international laws, although the Guardian stated "the latest disclosures could also add to mounting
public concern about how the technology sector collects and uses information, especially for those outside the US, who enjoy fewer privacy
protections than Americans. Archived from the original on March 26, 2018. Archived from the original on January 6, 2012. They said that
Android's Java runtime environment is based on Apache Harmony, a clean room implementation of the Java class libraries, and an
independently developed virtual machine called Dalvik. Engadget. Google Help Center. October 8, 2015. Typically, Google collaborates with
a hardware manufacturer to produce a flagship device (part of the Nexus series) featuring the new version of Android, then makes the source
code available after that device has been released. "Google to Android devs: make nicer tablet apps, pretty please?". International Data
Group. Retrieved September 15, 2012. Archived from the original on February 26, 2017. November 6, 2007. 0 Honeycomb for tablets was
available) on a device while neglecting user interface. 5% worldwide market share by the third quarter of 2016,[326] leaving main competitor
10S with 12. "On its 5th birthday, 5 things we love about Android". Inspired Geek. * "Support for 64-bit x86". Retrieved November 16,
2013. Archived from the original on July 4, 2017. [276] The Verge suggested that Google is losing control of Android due to the extensive
customization and proliferation of non-Google apps and services — Amazon's Kindle Fire line uses Fire OS, a heavily modified fork of
Android which does not include or support any of Google's proprietary components, and requires that users obtain software from its
competing Amazon Appstore instead of Play Store. Bloomberg Businessweek. Archived from the original on November 6, 2015. (August 18,
2011). Retrieved March 11, 2017. Official Android Blog. * "Operating System Market Share Worldwide". ~ "Oracle seeks up to $6.
Archived from the original on December 8, 2013. Retrieved February 17, 2012. Retrieved April 16, 2018. Retrieved March 12, 2017.
Retrieved March 12, 2017. ”~a b Paul, Ryan (February 24, 2009). Ars Technica. ~ "The truth about Android task killers and why you don't
need them". ” Chu, Eric (April 13, 2011). Retrieved November 10, 2017. Retrieved April 15, 2014. 0 "Oreo" / December 5, 2017; 4 months
ago (2017-12-05) Latest preview Android P / March 7, 2018; 49 days ago (2018-03-07)[3] Marketing target Smartphones, tablet computers,
smartTVs (Android TV), Android Auto and smartwatches (Wear OS) Available in 100+ languages[4] Package manager APK (primarily
through Google Play; installation of APKSs also possible locally or from alternative sources such as F-Droid) Platforms 32- and 64-bit ARM,
x86 and x86-64 Kernel type Monolithic (modified Linux kernel) Userland Bionic libc,[5] mksh shell,[6] Toybox as core utilities beginning
with Android 6. Vox Media. "Google makes Kotlin a first-class language for writing Android apps". Condé€ Nast. CIO. EE Times. Archived
from the original on April 4, 2017. ~ Cunningham, Andrew (August 31, 2016). Archived from the original on September 14, 2013. Archived
from the original on September 3, 2017. Strategy Analytics. "Android Oreo officially arrives, but it isn't on phones just yet". 3 billion at best;
[318] they also estimate the overall tablet installed base to be already of comparable size to the PC market and predict tablets will have
surpassed them by 2018. China Money Network. Archived from the original on January 14, 2017. Mobile Nations. Retrieved March 12,
2017. [87] In 2014, in an effort to improve prominence of the Android brand, Google began to require that devices featuring its proprietary
components display an Android logo on the boot screen. [56][57] A report from The Information in January 2017 stated that Google is
expanding its low-cost Android One program into the United States, although The Verge notes that the company will presumably not produce
the actual devices itself. Retrieved March 11, 2017. edu. An exception was the Amazon Kindle Fire, which relied upon lower pricing as well
as access to Amazon's ecosystem of applications and content. Archived from the original on February 27, 2017. One of those components,
Google Play Services, is a closed-source system-level process providing APIs for Google services, installed automatically on nearly all
devices running Android 2. Retrieved September 9, 2012. Guardian Media Group. Retrieved May 19, 2016. [349]) and representing the
majority in Asia (51. Condé€ Nast. Mobile Nations. "Google Pushes Android One To Africa". " ab ¢ "Android Compatibility". * Amadeo,
Ron (August 6, 2015). Retrieved May 9, 2017. Archived from the original on April 19, 2012. "Chrome Apps are coming to 10S and Android".
A Stallman, Richard (August 5, 2012). com you get rewarded by points. Condé Nast. Retrieved April 7, 2014. Engadget. Archived from the



original on October 5, 2012. Retrieved August 23, 2016. Archived from the original on March 30, 2017. ~ Bhattacharya, Ananya
(November 3, 2016). Archived from the original on March 12, 2017. Until version 5. L9. [154][155] Certain features that Google contributed
back to the Linux kernel, notably a power management feature called "wakelocks",[156] were initially rejected by mainline kernel
developers partly because they felt that Google did not show any intent to maintain its own code. 2 Common security threats 5. International
Data Group. [238] In August 2013, Google announced Android Device Manager (renamed Find My Device in May 2017),[239][240] a
service that allows users to remotely track, locate, and wipe their Android device,[241][242] with an Android app for the service released in
December. "Xiaomi-Backed Smart POS Terminal Developer Sunmi Raises New Funding Round". Retrieved March 11, 2017. * Ludwig,
Adrian; Miller, Mel (March 22, 2017). ” Lunden, Ingrid (October 15, 2014). IDG. Archived from the original on August 16, 2017. *
"Gartner Says Sales of Mobile Devices Grew 5. Archived from the original on March 13, 2017. Archived from the original on July 6, 2017.
[228][229] A "Verify Apps" feature was introduced in November 2012, as part of the Android 4. ”* "Android KitKat". 81% of all use there).
~a b c "Phones & Tablets". ” Vaughan-Nichols, Steven J. Archived from the original on February 11, 2017. Wired. AOL. " Mediati, Nick
(October 12, 2015). Archived from the original on April 8, 2017. Retrieved March 12, 2017. Tofel (March 19, 2012). LWN. Indian Express
Limited. AOL. "New Google Virtual Reality". Retrieved November 1, 2014. [362][363] Legal issues The success of Android has made it a
target for patent and copyright litigation between technology companies, both Android and Android phone manufacturers having been
involved in numerous patent lawsuits. Archived from the original on March 27, 2017. [310] Android is the most popular operating system for
web browsing in India and several other countries (e. [330] In September 2015, Google announced that Android had 1. Variants of Android
are also used on game consoles, digital cameras, PCs and other electronics. Retrieved March 14, 2013. Archived from the original on
November 16, 2012. Archived from the original on March 25, 2017. Archived from the original on May 3, 2013. Archived from the original
on March 2, 2013. ” Pearce, James Quintana (September 20, 2007). [367] In May 2012, the jury in this case found that Google did not
infringe on Oracle's patents, and the trial judge ruled that the structure of the Java APIs used by Google was not copyrightable. com. [182]
Google later admitted in a court filing that this was part of an effort to address the disputes with Oracle, as its use of OpenJDK code is
governed under the GNU General Public License (GPL) with a linking exception, and that "any damages claim associated with the new
versions expressly licensed by Oracle under OpenJDK would require a separate analysis of damages from earlier releases". 16 billion end
users in 2014, Android shipped over four times more than 10S and OS X combined, and over three times more than Microsoft Windows.
Archived from the original on May 9, 2013. Google. at. Archived from the original on March 12, 2017. CBS Interactive. References *
"Android Language Breakdown". January 31, 2011. The Wall Street Journal. "Google publicly accuses Apple, Microsoft, Oracle of patent
bullying". "[270] Since then Android has grown to become the most widely used smartphone operating system[271][272] and "one of the
fastest mobile experiences available". 4% growth per week. * Paul Mozur (March 5, 2013). Retrieved March 15, 2017. [15] Not much was
known about the secretive Android at the time, with the company having provided few details other than that it was making software for
mobile phones. GoDoc. Archived from the original on September 7, 2013. "The Android 'toxic hellstew' survival guide". Steve Perlman, a
close friend of Rubin, brought him $10,000 in cash in an envelope, and shortly thereafter wired an undisclosed amount as seed funding.
Bergen, Mark (October 9, 2015). Retrieved June 20, 2017. official Android Engineering teams. "Andy Rubin moved from Android to take on
'moonshots' at Google". And a bunch of broken promises". Retrieved March 12, 2017. 4. "Samsung announces first Android-based printers
for businesses". [52][53] However, Recode reported in June 2015 that the project was "a disappointment”, citing "reluctant consumers and
manufacturing partners" and "misfires from the search company that has never quite cracked hardware". ”*"What Are The Major Changes
That Android Made To The Linux Kernel?". Archived from the original on March 12, 2017. Retrieved September 3, 2017. "An Interview
With 'Ouya' Founder Julie Uhrman On A New Breed Of Video Game Console". "Google Sooner prototype appears, shows off one Google's
first prototype builds of Android". (subscription required) * Bohn, Dieter (January 17, 2017). ~ King Jr. Wired News. Retrieved March 11,
2017. 3 Jelly Bean 000000002013-07-24-0000July 24, 2013 Old version, no longer supported: 18 DVM 0. eWeek. Android Headlines.
Archived from the original on November 9, 2017. ” Gordon, Whitson (May 20, 2011). ~ Sam Tran. 1 "Jelly Bean", "expandable
notifications" allow the user to tap an icon on the notification in order for it to expand and display more information and possible app actions
right from the notification. Vox Media. * Protalinski, Emil (August 2, 2013). Archived from the original on March 12, 2017. ” Orion, Egan
(August 28, 2013). Retrieved November 1, 2014. Retrieved November 14, 2015. Archived from the original on February 10, 2017. Archived
from the original on April 19, 2017. 5 million apps. Statistica. " Raja, Haroon Q. Android Developers Portal. The interfaces are the same but
the upstream Linux implementation allows for two different suspend modes: to memory (the traditional suspend that Android uses), and to
disk (hibernate, as it is known on the desktop). [435] At Google I/0 in May 2016, Google announced Daydream, a virtual reality platform
that relies on a smartphone and provides VR capabilities through a virtual reality headset and controller designed by Google itself. Recode. *
Sadun, Erica (July 26, 2010). Archived from the original on March 12, 2017. ”"Android-x86 — Porting Android to x86". 4 billion people". 1
Oreo 000000002017-12-05-0000December 5, 2017 Current stable version: 27 ART 0. ~ "Tablet Operating System Market Share in
Antarctica". ” Brodkin, Jon (September 15, 2012). * Opam, Kwame (June 25, 2014). "[187] Open-source community Android's source
code is released by Google under an open source license, and its open nature has encouraged a large community of developers and
enthusiasts to use the open-source code as a foundation for community-driven projects, which deliver updates to older devices, add new
features for advanced users or bring Android to devices originally shipped with other operating systems. AOL. "Why there aren't more
Android tablet apps, by the numbers". 6 million Android tablets had sold in three years since 2011. Archived from the original on January 30,
2012. "Diverse protections for a diverse ecosystem: Android Security 2016 Year in Review". Archived from the original on December 14,
2017. Condé Nast. September 27, 2013. Retrieved February 9, 2014. Retrieved March 11, 2017. [16] The company then decided that the
market for cameras was not large enough for its goals, and by five months later it had diverted its efforts and was pitching Android as a
handset operating system that would rival Symbian and Microsoft Windows Mobile. Retrieved September 22, 2017. Retrieved November 2,
2012. ~ Martinez, Juan (August 14, 2014). ” Van Camp, Jeffrey (June 28, 2011). Archived from the original on November 22, 2017. com.
Open Hub. 5m for its development,[418][419] and was later followed by other Android-based consoles, such as Nvidia's Shield Portable — an
Android device in a video game controller form factor. "Google launches the Android-based Open Automotive Alliance with Audi, Honda,
GM, and more". ” Herrman, John (June 2, 2009). ” "android/platform/bionic/". Ars Technica. The Verge. [36] The device would become
the start of the Google Play edition program, and was followed by other devices, including the HTC One Google Play edition,[37] and Moto
G Google Play edition. Apps that do not utilize Google components would also be at a functional disadvantage, as they can only utilize APIs
contained within the OS itself. * Wired UK (May 3, 2012). Retrieved August 15, 2017. ~ Hutchinson, Lee (March 14, 2013). ”* Chavez,
Chris (January 21, 2015). Retrieved March 13, 2017. Retrieved September 3, 2017. ~ Paul, Ryan (August 25, 2010). Bloomberg L.
Androidcentral. CBS Interactive. ” "Neither Microsoft, Nokia, nor anyone else should fork Android. * Hildenbrand, Jerry (November 8,
2012). Ars Technica. Retrieved March 12, 2017. Ars Technica. "Google Announces Android Auto, Its Answer to Apple's CarPlay". 33.
Retrieved February 16, 2012. Retrieved March 11, 2017. International Data Group. Archived from the original on March 12, 2017. Archived
from the original on March 13, 2017. Retrieved September 3, 2017. ~a b ¢ "HTC's bootloader unlock page". ~ "Tablet Operating System
Market Share in Asia". 1 Jelly Bean source code now available". Archived from the original on April 2, 2015. ” Tung, Liam (August 6,



2015). "Op-Ed: Android Piracy Is Huge Problem for Game Devs | Game|Life". Retrieved March 13, 2017. A Recents screen lets users switch
between recently used apps. Vox Media. "University of Cambridge study finds 87% of Android devices are insecure". Although it has no
official name, the Android team at Google reportedly call it "Bugdroid". ~ Whitwam, Ryan (December 11, 2013). Google. The Verge.
Archived from the original on October 11, 2017. ~"Tablet Operating System Market Share in Africa". Recode. " a b ¢ d "Google mandates
'Powered by Android' branding on new devices". Retrieved March 13, 2017. [71] A homescreen may be made up of several pages, between
which the user can swipe back and forth. The main benefits of using Bionic instead of the GNU C Library (glibc) or uClibe are its smaller
runtime footprint, and optimization for low-frequency CPUs. Archived from the original on March 13, 2017. ” Brown, Michael (May 8,
2014). If then later on parts of the app are activated that turn out to be malicious, the antivirus will have no way to know since it is inside the
app and out of the antivirus’ jurisdiction". ” Mikael Ricknis (September 28, 2011). Archived from the original on September 6, 2014.
Archived from the original on March 17, 2017. Phandroid. Retrieved March 11, 2017. We released monthly Android security updates
throughout the year for devices running Android 4. "[150] In September 2017, Google's Project Treble team revealed that, as part of their
efforts to improve the security lifecycle of Android devices, Google had managed to get the Linux Foundation to agree to extend the support
lifecycle of the Linux Long-Term Support (LTS) kernel branch from the 2 years that it has historically lasted to 6 years for future versions of
the LTS kernel, starting with Linux kernel 4. [161] Ars Technica wrote that "Although Android is built on top of the Linux kernel, the
platform has very little in common with the conventional desktop Linux stack". Retrieved March 13, 2017. Consumer Reports. Retrieved
December 4, 2017. [306][307][308] As of 2015[update], Android has the largest installed base of all operating systems;[20] Since 2013,
devices running it also sell more than Windows, 10S and Mac OS X devices combined. “a b c d e f gh Amadeo, Ron (October 21, 2013).
Archived from the original on November 11, 2017. ~"Review app permissions thru Android 5. ” Ganapati, Priya (September 30, 2010).
VentureBeat. ” "Gartner Says Annual Smartphone Sales Surpassed Sales of Feature Phones for the First Time in 2013". Retrieved March 15,
2017. Archived from the original on February 10, 2017. 2. CNET. 0% Android One 5. net. Retrieved October 19, 2014. Archived from the
original on February 22, 2012. Gartner. May 13, 2013. AOL. Computer Laboratory, University of Cambridge. Initially, Google's supported
integrated development environment (IDE) was Eclipse using the Android Development Tools (ADT) plugin; in December 2014, Google
released Android Studio, based on IntelliJ IDEA, as its primary IDE for Android application development. AOL. Retrieved March 12, 2017.
~ Android Compatibility Definition Document (PDF) (5. Retrieved February 16, 2012. CBS Interactive. Archived from the original on March
13, 2017. Archived from the original on June 2, 2017. CBS Interactive. ” Cheng, Jacqui (August 3, 2011). [431][432] Google's Sundar
Pichai, who led the development of Android, explained that "mobile as a computing paradigm is eventually going to blend with what we think
of as desktop today. CBS Interactive. ”~"Android NDK Native APIs". [87][88] Google Play Store allows users to browse, download and
update applications published by Google and third-party developers; as of July 2013[update], there are more than one million applications
available for Android in Play Store. CNN. 3 million added every single day". [383] In 2013, FairSearch, a lobbying organization supported by
Microsoft, Oracle and others, filed a complaint regarding Android with the European Commission, alleging that its free-of-charge distribution
model constituted anti-competitive predatory pricing. 0 "Lollipop", 64-bit variants of all platforms are supported in addition to the 32-bit
variants. "Real Racing 2 Speeds Into The Android Market — Leaves Part 1 In The Dust". ~ Welch, Chris (April 16, 2013). org. Future plc.
Applications remember the grants, which can be revoked by the user at any time. Vulkan 1. Retrieved March 11, 2017. 0 000000002017-08-
21-0000August 21, 2017 Current stable version: 26 ART 4. [271] This openness and flexibility is also present at the level of the end user:
Android allows extensive customisation of devices by their owners and apps are freely available from non-Google app stores and third party
websites. [316][317][a] Android has the largest installed base of any mobile operating system and, since 2013, the highest-selling operating
system overall[306][309][319][320][321] with sales in 2012, 2013 and 2014[322] close to the installed base of all PCs. com. com. *
Amadeo, Ron (February 26, 2014). Archived from the original on March 12, 2017. "Honeycomb won't be open-sourced? Say it ain't so!".
VRWorld. Retrieved March 11, 2017. AOL. [381][382] In December 2011, Google bought over a thousand patents from IBM. * Warren,
Tom (February 24, 2014). Eurogamer. Retrieved March 11, 2017. Archived from the original on January 14, 2017. * "Best Android apps for
personalizing and customizing your phone". | Applications for the Trusty OS can be written in C/C++ (C++ support is limited), and they have
access to a small C library. The Verge. [335] One of the main causes was the chicken or the egg situation where consumers were hesitant to
buy an Android tablet due to a lack of high quality tablet applications, but developers were hesitant to spend time and resources developing
tablet applications until there was a significant market for them. It can now be as integral to your mobile portfolio as Apple's 10S devices
are". Manufacturers express concern about improper functioning of devices running unofficial software and the support costs resulting from
this. CBS Interactive. TechCrunch. Retrieved March 12, 2017. Android Central. Retrieved December 4, 2017. Retrieved November 9, 2012.
0 or higher. " Block, Ryan (August 28, 2007). Ars Technica. ” "Handling Controller Actions". "Original Android Prototype Revealed
During Google, Oracle Trial". Macworld. [24][25] Google later changed its Android specification documents to state that "Touchscreens will
be supported", although "the Product was designed with the presence of discrete physical buttons as an assumption, therefore a touchscreen
cannot completely replace physical buttons". "Football Manager dev hopes to stick with Android despite 9:1 piracy rate". com. Retrieved
March 12, 2017. Archived from the original on February 9, 2014. "Waiting for Android's inevitable security Armageddon". Ars Technica.
Archived from the original on January 28, 2017. Archived from the original on May 17, 2017. CBS Interactive. "IDC: Android Now
Accounts For 84. While gaining support for 64-bit platforms, Android was first made to run on 64-bit x86 and then on ARM64. Archived
from the original on November 11, 2017. Retrieved March 12, 2018. * Lardinois, Frederic (May 17, 2017). "ComScore: Android tops 52
percent of US smartphone share, iPhone cracks the 33 percent mark". [208] In August 2015, Google announced that devices in the Google
Nexus series would begin to receive monthly security patches. 46%)[347] and Africa (69. "Steve Perlman's Wireless Fix". 6 Percent in
2014". Users of custom ROMs are able to register their device ID to their Google account to remove this block. Retrieved March 11, 2017.
Ars Technica. Archived from the original on June 25, 2014. Mascot The mascot of Android is a green android robot, as related to the
software's name. ” Russakovskii, Artem (May 1, 2010). Archived from the original on September 27, 2017. ~a b ¢ d Kendrick, James
(March 21, 2012). [79] Java may be combined with C/C++,[80] together with a choice of non-default runtimes that allow better C++
support. Gartner expected the whole mobile phone market to "reach two billion units in 2016", including Android. When you upload software
to oldversion. "The Linux desktop-a-week review: Android as a desktop environment". Following the trace-based JIT principle, in addition to
interpreting the majority of application code, Dalvik performs the compilation and native execution of select frequently executed code
segments ("traces") each time an application is launched. [299] The operating system's success has made it a target for patent litigation as part
of the so-called "smartphone wars" between technology companies. Retrieved December 22, 2017. Retrieved March 12, 2017. The Official
Google Blog. "15 best Android launcher apps of 2017". "Google announces Android Wear, a Nexus-like platform for wearables". Archived
from the original on June 22, 2017. ” Gorman, Michael (October 4, 2012). [119] The Chinese Academy of Engineering noted that "more
than a dozen" companies were customising Android following a Chinese ban on the use of Windows 8 on government PCs. Archived from
the original on March 8, 2013. 4 of the Linux kernel. * "android/platform/external/mksh/". Retrieved March 16, 2017. Except for devices
within the Google Nexus and Pixel brands, updates often arrive months after the release of the new version, or not at all. "Android's
smartphone OS upgrade issues need more than a quick fix". Archived from the original on August 22, 2012. Archived from the original on



September 2, 2011. Reuters. " G. ~ Kastrenakes, Jacob (October 4, 2017). "Custom ROMs For Android Explained — Here Is Why You
Want Them". "Lesson 3: Android Application's Life Cycle" (PDF). *"ORACLE AMERICA, INC. [380] In August 2011, Google purchased
Motorola Mobility for US$12. Retrieved March 11, 2017. "Google just bought itself patent protection". ~ "Android's outing at Barcelona —
BizTech — Technology". " a b ¢ Gillmor, Dan (October 28, 2012). Archived from the original on October 11, 2017. InfoWorld. * Reardon,
Marguerite (February 11, 2008). Archived from the original on February 9, 2014. [401] Ouya, a video game console running Android,
became one of the most successful Kickstarter campaigns, crowdfunding US$8. 4. Archived from the original on February 5, 2014. ” Mullin,
Joe (May 31, 2012). Retrieved March 12, 2017. Archived from the original on March 13, 2017. International Data Group. Sydney Morning
Herald. Condé Nast. Retrieved May 17, 2017. ~"Why the time has come for Android (@Home to finally make a splash by Janko Roettgers".
7% Of All Smartphone Shipments, Grew 33. Google marketed the platform to handset makers and carriers on the promise of providing a
flexible, upgradeable system. Now powered by Android Marshmallow. Vox Media. Archived from the original on March 12, 2017. Wired.
org. 1% N/A 7. statcounter. " Toombs, Cody (November 6, 2013). ~"Android steals Symbian's top smartphone OS crown". *"Global PC
Shipments Exceed Forecast with Mild Improvement in Consumer Demand, While Apple Moves to #5 Spot, According to IDC". 1 billion in
Google lawsuit". * Protalinski, Emil (May 17, 2017). Archived from the original on October 22, 2014. * "Microsoft and LG Sign Patent
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protected by the GPL". Retrieved June 20, 2017. 2 "Jelly Bean" operating system version, to scan all apps, both from Google Play and from
third-party sources, for malicious behavior. Archived from the original on June 29, 2017. ” Conditt, Jessica (August 10, 2015). In July 2012,
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0, 3. Mobile Nations. Archived from the original on June 13, 2012. Retrieved March 22, 2017. HTC's then-executive Jason Mackenzie called
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procedures. Since Android 5. * Seifert, Dan (October 4, 2016). Android Police. Retrieved March 11, 2017. ~ Kovach, Steve. [157][158]
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"Android and the Linux kernel community". Archived from the original on August 16, 2017. [226] Technical security features Android
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the OS. gartner. Purch Group. . Android is also associated with a suite of proprietary software developed by Google, including core apps for
services such as Gmail and Google Search, as well as the application store and digital distribution platform Google Play, and associated
development platform. (August 2, 2007). "It's time to rethink the Android upgrade standard". Archived from the original on November 26,
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downloading them using an application store program that allows users to install, update, and remove applications from their devices. During
its announcement of Android KitKat in 2013, Google explained that "Since these devices make our lives so sweet, each Android version is
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& Noble (Nook), Ouya, Baidu and others to fork the software and release hardware running their own customised version of Android. Bug
Fix Fixed the problem with unencrypted URL being sent when visiting HTTPS pages. PC World. Android Compatibility Definition Document
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Android operating system". 64%), despite having sizeable majorities in many Central American, Caribbean, and Eastern European states.
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December 30, 2015. (May 19, 2011). Retrieved September 7, 2011. 1. Retrieved March 21, 2018. Retrieved March 13, 2017. Archived from
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~ Proschofsky, Andreas (July 10, 2011). Ars Technica. Ars Technica. CBS Interactive. Appleinsider. [184] Libraries written in C may also be



used in applications by injection of a small shim and usage of the JNI. Condé Nast. ~ Amadeo, Ron (July 9, 2014). ~ "Russia fines Google
$6. Application piracy In general, paid Android applications can easily be pirated. [38] In 2015, Ars Technica wrote that "Earlier this week,
the last of the Google Play edition Android phones in Google's online storefront were listed as "no longer available for sale" and that "Now
they're all gone, and it looks a whole lot like the program has wrapped up". [395] The open and customizable nature of Android allows device
makers to use it on other electronics as well, including laptops, netbooks,[396][397] and desktop computers,[398] cameras,[399] headphones,
[400] home automation systems, game consoles,[401] media players,[402] satellites,[403] routers,[404] printers,[405] payment terminals,
[406] automated teller machines,[407] and robots. ” Mullin, Joe (May 26, 2016). [364] Oracle originally sought damages up to $6.
Associated Linux kernel changes are released under the copyleft GNU General Public License version 2, developed by the Open Handset
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move a device to a newer version of the operating system. Android Developers. CBS Interactive. [185] Since Marshmallow, "Toybox", a
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"Toolbox" collection. Archived from the original on December 26, 2016. CBS Interactive. Bloomberg L. Situation Publishing. Archived from
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Treble" solves one of Android's many update roadblocks". Archived from the original on March 14, 2017. Gartner. Retrieved April 23, 2014.
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tablets. Retrieved March 12, 2017. ~ Hager, Ryne (May 17, 2017). [162] In December 2011, Greg Kroah-Hartman announced the start of
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GNU GPL v2 for the Linux kernel modifications[11] Official website android. BBC News. [153] Android's variant of the Linux kernel has
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Jason (January 5, 2012). "Google's new Trusted Contacts app lets you share your location during emergencies". ” Albanesius, Chloe
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March 12, 2017. * Kopfstein, Janus (November 20, 2012). * Staff (September 7, 2013). [384] On April 20, 2016, the EU filed a formal
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account for "70 percent of all Android smartphones" sold in the US[375] and 55% of the worldwide revenue for Android devices. *
Myslewski, Rik (January 12, 2011). ” "Touch Devices". 18%). [438][439] Its popularity amongst the development team eventually led to
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Wall Street Journal reported that Android will serve as Google's future main laptop operating system, with the plan to fold Chrome OS into it
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operating system in October". Archived from the original on December 5, 2017. ” Begun, Daniel A. Archived from the original on
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Operating System Market Share in North America". Ars Technica. "Google launches first developer preview of Android Things, its new [oT
platform". By not allowing the antivirus to list the directories of other apps after installation, applications that show no inherent suspicious
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Android tablets, like the Barnes & Noble Nook (alongside those using other operating systems, such as the HP TouchPad and BlackBerry
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Device Manager coming later this month, an app that helps you find your lost phone". com. "Google Android prototypes debut at MWC". "
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Google. Condé Nast. Archived from the original on January 7, 2012. The software is available for developers, and was released in 2016.
TechCrunch. [200] In January 2014, further reports revealed the intelligence agencies' capabilities to intercept the personal information
transmitted across the Internet by social networks and other popular applications such as Angry Birds, which collect personal information of
their users for advertising and other commercial reasons. Archived from the original on March 14, 2017. 8% share of worldwide smartphone
shipments. Gizmodo. Archived from the original on March 14, 2017. Retrieved March 13, 2017. Archived from the original on February 10,
2017. "Android Partitions Explained: boot, system, recovery, data, cache & misc". "Archos Smart Home Phone now available — get Android
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UCWeb Inc. Condé Nast. Retrieved October 12, 2017. Retrieved February 15, 2012. Retrieved March 11, 2017. ~ Martonik, Andrew
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Android". "Orange San Diego Intel Android mobile phone review". Google. idc. Retrieved March 22, 2017. Idc. TechSpot. Retrieved March
12,2017. March 9, 2018. Retrieved November 9, 2012. * Protalinski, Emil (April 3, 2017). Archived from the original on March 12, 2017.
5% Nexus 5 4. [278] Critics such as Apple Insider have asserted that fragmentation via hardware and software pushed Android's growth
through large volumes of low end, budget-priced devices running older versions of Android. He left Google in August 2013 to join Chinese
phone maker Xiaomi. 9". July 24, 2013. Archived from the original on March 12, 2017. Retrieved March 15, 2017. Community releases often
come pre-rooted and contain modifications not provided by the original vendor, such as the ability to overclock or over/undervolt the device's
processor. ”"Archived copy". The Verge. In addition, Google has further developed Android TV for televisions, Android Auto for cars, and
Wear OS for wrist watches, each with a specialized user interface. Archived from the original on November 1, 2017. Archived from the
original on September 3, 2013. In some cases it may not be possible to deny certain permissions to pre-installed apps, nor be possible to
disable them. [72] Third-party apps available on Google Play and other app stores can extensively re-theme the homescreen,[73] and even
mimic the look of other operating systems, such as Windows Phone. * Nickinson, Phil (May 26, 2010). Archived from the original on
September 5, 2012. Computerworld. Retrieved February 16, 2012. Archived from the original on August 11, 2012. "Google: 900 million
Android activations to date, 48 billion app installs". "What happened to the Android Update Alliance?". com. * Qing, Liau Yun (October 15,
2012). "Patrick Brady dissects Android". AOL. [257] Some stock applications and components in AOSP code that were formerly used by
earlier versions of Android, such as Search, Music, Calendar, and the location API, were abandoned by Google in favor of non-free
replacements distributed through Play Store (Google Search, Google Play Music, and Google Calendar) and Google Play Services, which are
no longer open-source. Condé Nast. "Three Android all-in-one PCs reviewed". Condé Nast. "Android 4. "Google: "Android is the Linux
desktop dream come true"". Retrieved March 11, 2017. Permissions can still be revoked for those apps, though this might prevent them from
working properly, and a warning is displayed to that effect. 9%), while in some countries such as Nauru over 80% of tablets are believed to
use Android. Engadget. Internal hardware, such as accelerometers, gyroscopes and proximity sensors are used by some applications to
respond to additional user actions, for example adjusting the screen from portrait to landscape depending on how the device is oriented,[69]
or allowing the user to steer a vehicle in a racing game by rotating the device, simulating control of a steering wheel. Forbes. [182] Android's
standard C library, Bionic, was developed by Google specifically for Android, as a derivation of the BSD's standard C library code. ” OS,
Lineage. ZDNet. "Court sides with Oracle over Android in Java patent appeal". Retrieved March 12, 2017. Archived from the original on
June 22, 2017. Archived from the original on October 28, 2014. "[20] According to a Statistica's estimate, Android smartphones had an
installed base of 1. Retrieved November 30, 2016. May 2014. [87][258][259][260] These measures are likely intended to discourage forks, as
more of the operating system's core functionality (and in turn, third-party software), are dependent on proprietary components licensed
exclusively by Google, and it would take significant development resources to develop an alternative suite of software and APIs to replicate
or replace them. "Android One will help manufacturers build low-cost phones for developing markets". Pocketdroid. In Android 7.
"Google faces EU charge over Android 'abuse of dominance"'. Archived from the original on July 5, 2017. com. [128] As a result, most
Android devices, including Google's own, ultimately ship with a combination of free and open source and proprietary software, with the
software required for accessing Google services falling into the latter category. July 11, 2013. Google. * "Installed base of smartphones by
operating system in 2015 (in million units)". "Google beats Oracle—Android makes "fair use" of Java APIs". Condé¢ Nast. ”"Vault 7:
Wikileaks reveals details of CIA's hacks of Android, iPhone Windows, Linux, MacOS, and even Samsung TVs". Archived from the original
on March 10, 2017. Archived from the original on March 16, 2017. 4 or newer, for security reasons. Archived from the original on August 3,
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products into customers' homes. " Amadeo, Ron (September 3, 2013). "Parrot Asteroid car receiver packs Android and apps into your
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computers,[410] feature phones,[411] electronic dictionaries,[412] alarm clocks,[413] refrigerators,[414] landline telephones,[415] coffee
machines,[416] bicycles,[417] and mirrors. Archived from the original on March 13, 2017. "Privacy Scandal: NSA Can Spy on Smart Phone
Data". ~Leyden, John (November 22, 2011). These have been cited as among the main advantages of Android phones over others. 7%, a
new record. " Lockheimer, Hiroshi (February 2, 2012). [23] An early prototype had a close resemblance to a BlackBerry phone, with no
touchscreen and a physical QWERTY keyboard, but the arrival of 2007's Apple iPhone meant that Android "had to go back to the drawing
board". Archived from the original on October 15, 2016. Retrieved March 12, 2017. [110] Android devices incorporate many optional
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11,2011). 3 kernel". " Yin, Wesley (April 24, 2012). [280] By May 2010, Android had a 10% worldwide smartphone market share,
overtaking Windows Mobile,[281] whilst in the US Android held a 28% share, overtaking iPhone OS. 5%) of the smartphone sales belonged
to Android. ” Cunningham, Andrew (January 25, 2015). Retrieved September 15, 2012. "Dream(sheep++): A developer's introduction to
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Control Videos with Gestures — Gesture commands added to control video progress and adjust volume
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