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1 Executive Summary 
The evolution of wireless communications, driven largely by the mobile 

cellular industry, has made society more productive on an anywhere, 

anytime basis. This has led to ubiquitous wireless devices: smartphones, 

tablets and wearable technology (mobile/wireless devices – “mobile 

devices”).   Mobile devices are nothing more than handheld computers that 

support email, personal organizers, voice and data communications 

services and other applications.  

All mobile devices come loaded with standard applications defined by the 

manufacturer. However, starting in 2009, the network operators, looking for 

revenue opportunities, have encouraged the development of third-party 

applications that can be used on the mobile devices they support.  

The network operator logic is that in using these applications; customers will 

use the network services more and therefore generate more revenue.  The 

network operators established business relationships and development 

platforms to encourage the growth of these applications. Since that time, 

with popular platforms like Apple’s iPhone or Android handsets, mobile 

application development has exploded. 

The introduction and usage of mobile applications across mobile devices has 

significantly transformed end-user expectations about digital 

communications, applications, content and commerce.  Less than a decade 

ago our cellular phones changed from primarily voice communications 

devices into mobile computing platforms providing a variety of options for 

application usage.   
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This paradigm shift has changed the industry in a profound manner as it has 

evolved carrier business models, encouraged expansion of mobile/wireless 

as a key focus of virtually every software and hardware company, and 

facilitated the need for new standards for business practices and procedures.   

The largest carriers adjusted policy, rate plans, and network access to 

accommodate the growing market.  Software giants like Microsoft, Apple, 

Google, Samsung and others have millions of dollars invested in their mobile 

operating systems.  Device manufacturers and OS providers continue to 

develop new and innovative ways to improve mobile/wireless user interfaces, 

making them more intuitive and useful across a broad range of use case 

scenarios.  Giants of the World Wide Web such as Amazon, eBay and 

Facebook do their best to ensure that their bread-and-butter commerce, 

advertising, and social networking applications work on your mobile as well. 

The exponential growth of this industry has turned it into a breeding ground 

of innovation, with new ideas being released to consumers almost daily.  The 

marketplace and its leaders change yearly.   

Many years ago, Palm and Research in Motion were the dominant forces in 

the market, now they are out of the game.  Microsoft and Windows Mobile 

used to dominate the mobile PDA OS space along with Mobile Application. 

Microsoft has dropped support of its Windows Mobile 10 OS and directed 

users to iOS or Android platforms.  
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This report evaluates the ecosystem, looking into who will be the big players 

in the future and answering key questions such as:   

What are the popular (killer) applications?   

How will Mobile Apps continue to change our lives?   

What platforms are strongest for development of Mobile Apps?   

How is developing for mobile platforms different than other 

application development?   

How will wearable devices apps play in the coming years? 

How will 5G impact the marketplace? 

This report addresses these questions and provides a foundation for 

understanding the state of the market for mobile applications, the ecosystem, 

and identifying the future direction and opportunities for development on 

mobile platforms. 
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1.1 Target Audience 

The report targets the following audience. 

 Investment Firms 

 Application Developers 

 Mobile Device Vendors 

 Mobile Network Carriers 

 OTT Vendors 

 Mobile Widgets Vendors 

 Mobile Apps Developers 
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1.2 Companies Mentioned 

The following companies have been mentioned in the report:  

 1Mobile 

 Accenture 

 AcMarket 

 Amazon 

 AppBrain 

 Appland 

 Apple 

 Appolicious 

 Aptoid 

 ATT 

 Baba 

 Bemodi 

 Broadcomm 

 Canonical Ltd 

 Cydia 

 eBay 

 Electronic Arts 

 F-droid 

 Facebook 

 Getair 

 GetJar 

 GluMobile 
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 Google 

 Handango 

 Hi-Tech Corporation (HTC) 

 Huawei 

 Infineon 

 Instragram 

 Intel 

 Itch.io 

 Jolla 

 King 

 Kongregate 

 Lenovo 

 LG Corporation 

 Linuz Foundation 

 Marvel 

 Microsoft 

 Motorola 

 Mozilla Foundation 

 NexVa 

 Nokia 

 NTT DoCoMo 

 Open Handset Alliance 

 Oracle 

 Palm (HP) 

 Paypal 

 Qualcomm 
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 Research in Motion (RIM) 

 Samsung 

 SlideME 

 SonyMobile 

 Sprint 

 STMicroelectronics 

 Sun Microsystems (Oracle) 

 Supercell 

 T-Mobile 

 Texas Instruments 

 TikTok 

 UptoDown 

 Verizon 

 Xiaomi 

 YouTube 

 Zoom 

 ZTE 

 Zynga 
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2 Mobile Applications Overview 
Why did Steve Jobs and Apple Computer invest $53 Million in research and 

development to bring the iPhone to market in 2009?   

Why did Larry Page, Sergey Brin and Google risk $4.6 Billion on the FCC’s 

700 MHz auction?   

They all saw the market potential in wireless technology, in the development 

of Mobile Apps and are trying to profit from it. 

For years mobile handset manufacturers, mobile operating system 

developers and wireless carriers have worked hard to innovate the mobile 

application market.   

Technological advancements, such as the smartphone have led to the 

explosion of the mobile application market.  Phones evolved into smarter, 

more powerful and more extensible computers.  Wireless data keeps getting 

faster and cheaper.  

LTE technologies changed the face of telecommunication by supporting 

devices that are capable of connecting to multiple data networks, supporting 

tablets and wearable devices that came to the market, providing the user 

need to access data everywhere.   

All of these evolutionary changes are accelerated the mobile application 

development market.  This acceleration creates new opportunity for 

business, and is what attracted Apple, Google and others to enter the market. 
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Now 5G technologies are being implemented. 5G will offer new networks that 

they will have greater bandwidth, giving higher download speeds (eventually 

up to 10 gigabits per second (Gbit/s)).  

Due to the increased bandwidth, it is expected the networks will not 

exclusively serve cellphones like existing LTE networks, but will be used as 

general internet service providers for laptops and desktop computers, 

competing with existing ISPs such as cable internet. 5G will make possible 

new applications such as the internet of things (IoT) and machine to 

machine communications. 

These changes are also leveling the playing field.  No longer do you have to 

be a handset manufacturer or a wireless carrier to take advantage of this 

opportunity.  With open networks, mobile operating system software 

development kits and maturing mobile browsers, any innovative business 

can build a successful Mobile App.  

This paper provides information your business will need to take advantage 

of this growing market.  It outlines the historical development of Mobile Apps.  

All of the major platforms and their architectures are discussed and 

compared.  Key application development concepts are described to help 

differentiate traditional application development from developing for the 

mobile environment.   

Market summaries, several case studies and Mobile App market sizing are 

provided. Examples of successful Mobile Apps are analyzed to showcase 

what makes a successful Mobile App.  Changes in how carriers and vendors 

service the mobile industry are discussed to show market change trends.   
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Future trends and conceptual ideas are presented that will show where 

others are taking the Mobile App especially in the wearable devices’ era.  

Finally, it will demonstrate why Apple and Google are investing heavily into 

the future of Mobile Apps and mobile application development and what the 

future will be in the next five years. 

2.1 Definition of a Mobile Applications 

A Mobile Application (Mobile App) is a software program that is intended to 

be used on a mobile computing platform such as a mobile telephone, a tablet, 

or any number of other network aware mobile platforms.   

A mobile app can be as simple as an alarm clock, or as complex as a 

business specific mobile dispatch application.  They can be limited to a 

specific platform, or leverage a common framework to take advantage of 

multiple platforms. 

2.2 What Separates an App from a Bundled Device 
Feature? 

 

Originally our mobile phones served a single purpose, to make phone calls.  

Early mobile phones had a rudimentary set of features that all related to the 

calling functions.  Call timers, recent call lists, frequently called numbers, and 

a simple clock function.   

In the 90’s digital services gave us additional features; SMS joined the 

devices capabilities and soon cellular packet data as well.  Mobile phones 

started to include additional applications bundled with their software.   
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However, they were all bundled with the phone’s software.  You were bound 

to what came with your device and had no provisions for adding other 

features.   

In the early 2000’s that changed, some manufacturers standardized on a 

portable Java-based language to allow third party applications to run on the 

devices.  And with that modern apps were born.  If the device owner can 

download, install, or remove the application it falls into the Mobile App 

category. 

2.3 Examples of Current Mobile Apps 
 

Today we have millions of Mobile Apps to choose from, transforming how we 

think about our mobile devices.  These applications are authored by device 

makers, small software companies, independent third-party developers or 

even large content providers.   

Mobile apps can help businesses with the following: 

 Customer service 

 Value added-services 

 New revenues streams such as selling apps on the business’s 

intellectual property 

 It could be a tool for remote workers 

Mobile apps can solve customers’ problems and enhance the customer 

relationship management programs. It also can be used as a marketing tool. 

Currently large firms like banks, malls and other enterprises are using the 

mobile apps to generate new revenues and businesses.  
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Some examples of the most successful business mobile apps are: 

 

Table 1: Example of the Most Successful Apps 

Business Category Function Benefits 

Tourism apps Help tourists to find and 

locate new site seen using 

LBS functions 

Selling the app, along with 

selling premium version of it 

for worldwide locations 

Home designs app The app provides customers 

with several home design 

concepts which can be used 

to design their own home by 

uploading a photo of their 

space 

Attracting customers to the 

furniture they have in stock 

along with providing them 

with new offers. 

Fast Food apps Let customers order online 

and check menu online 

Better customer relationship 

management way, and 

revenues from ads 

Messaging and Calling Apps Let users message each 

other and they also can have 

a voice conversation (e.g., 

WhatsApp, Viber and LINE).  

It is the app killer for SMS 

and it let customers connect 

via messages through mobile 

data.  

Games Gaming and entertainment Entertainment on the move 

Wedding planning Help clients keep track of 

their plans 

Revenue streams and real-

time planning 

 

The most popular and successful apps categories in the largest two app 

(Apple App Store and Google Play Store) stores are as follows: 
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           Table 2: Apps Revenues in Apple App and Google Play Stores 

Rank Application Category Market Share 

1 Games 72% 

2 Entertainment  5% 

3 Social  1% 

5 Communications and utilities 3% 
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3 Mobile Platforms (Operating Systems) 
 

A mobile operating system (“mobile OS”) is the operating system that 

operates a Smartphone, tablet, PDA or other digital mobile devices. Modern 

mobile operating systems combine the features of a personal computer 

operating system with touch screen, cellular, Bluetooth, Wi-Fi, GPS mobile 

navigation, camera, video camera, speech recognition, voice recorder, music 

player, near field communication, personal digital assistant (PDA) and other 

features. 

Since the emergence of Smartphone devices in 2004, there have been a 

number of major platforms in the market. In 2010 there were eight major 

mobile OS platforms vying for mind share among developers and mobile 

consumers: Microsoft Windows Mobile, Apple iOS, Nokia Symbian, Java, 

BREW (Qualcomm), RIM Blackberry and OHA Android. Since 2010 Apple’s 

iOS and the companies supporting Android OS have dominated the market.   

3.1 OHA Android 
 

Android is a mobile operating system based on a modified version of 

the Linux kernel and other open-source software, is designed primarily 

for touchscreen mobile devices (i.e., smartphones and tablets).  

Android is developed by a consortium of developers known as the Open 

Handset Alliance and commercially sponsored by Google. It was unveiled in 

November 2007, with the first commercial Android device launched in 

September 2008. 
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Its source code is known as Android Open-Source Project (AOSP); it is free 

and open-source software, licensed under the Apache Licenses. However, 

most Android devices ship with additional proprietary software pre-installed 

(e.g., Google Mobile Services (GMS) which includes apps such as Google 

Chrome, Google Play and the Google Play Services development platform).  

About 70 percent of Android smartphones run Google's version of 

Android; competing Android systems including Fire OS (Amazon) 

or LineageOS. The "Android" name and logo are trademarks of Google 

which impose standards to restrict "uncertified" devices to use Android 

branding.  

Google has developed variants of Android for other electronic devices, such 

as game consoles, digital cameras, portable media players and PCs.  The 

Android TV version targets televisions and Wear OS was designed for 

wearables. Software packages for Android, which use the APK format, are 

distributed through the following application stores only: Google Play 

Store, Samsung Galaxy Store, Huawei AppGallery and open-source 

stores Aptoide or F-Droid. 

Android allows developers to write managed code in the Java language, 

controlling the device via Google-developed Java libraries. Android is on its 

seventh revision. Android is built on the open Linux Kernel. It utilizes a 

custom virtual machine that was designed to optimize memory and hardware 

resources in a mobile environment.  

Android is open source; it is designed to be extended to new cutting handset 

technologies as they emerge. Android does not differentiate between the 

phone's core applications and third-party applications.  
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They can all be built to have equal access to a phone's capabilities providing 

users with a broad spectrum of applications and services. With devices built 

on the Android Platform, users are able to fully tailor the phone to their 

interests. Android provides access to a wide range of useful libraries and 

tools that can be used to build rich applications. In addition, Android includes 

a full set of tools that have been built alongside the platform providing 

developers with high productivity aids and rapid deployment of their 

applications. 

Although some of its features have appeared before, Android is the first 

environment that combines the following: 

 An open, free development platform based on Linux and open source: 

Handset makers can use and customize the platform without paying a 

royalty. Developers l know they are not locked into any one vendor. 

 A component-based architecture inspired by Internet mishaps: Parts of 

one application can be used in another in ways not originally envisioned 

by the developer. 

 A number of built-in services out of the box: Location-based services 

use GPS or cell tower triangulation to let you customize the user 

experience depending on where you are. A full-powered SQL database 

lets you harness the power of local storage for occasionally connected 

computing and synchronization. Browser and map views can be 

embedded directly in your applications. All these built-in capabilities 

help raise the bar on functionality while lowering your development 

costs. 
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 Automatic management of the application life cycle: Programs are 

isolated from each other by multiple layers of security, which will 

provide a level of system stability not seen before in smart phones. 

 High-quality graphics and sound: Smooth, 2D vector graphics and 

animation inspired by Flash are melded with 3D accelerated OpenGL 

graphics to enable new kinds of games and business applications. 

 Portability across a wide range of current and future hardware 

 Android combines the ubiquity of cell phones, the excitement of open-

source software, and the corporate backing of Google and other Open 

Handset Alliance members like Intel, TI, T-Mobile, and NTT DoCoMo. 

The results are a platform that can be very competitive to the other 

major OS. 

Development for Android is based upon a layered model as well.  With the 

ability to develop for the base Linux operating system, for a customized 

Java Virtual Machine (JVM), as well as support for advanced web enabled 

applications similar to the iPhone AJAX model.  Developing for the JVM 

can be done using the Eclipse Integrated Development Environment (IDE) 

with tools provided through the Android software development kit (SDK). 

Google has introduced Android version 11 this year.  

Android has been the best-selling OS worldwide on smartphones since 

2011 and on tablets since 2013. As of May 2017, it has over two 

billion monthly active users, the largest installed base of any operating 

system, and as of August 2020, the Google Play Store features over 

3 million apps. The current stable version is Android 11, released on 

September, 2020. 
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3.2 iOS from Apple 
 

iOS (iPhone OS) is a mobile operating system created and developed 

by Apple exclusively for its hardware. It is the operating system that powers 

many of the company's mobile devices, including the iPhone and iPod 

Touch. It includes the versions running on iPads (now referred to as 

iPADOS). iOS is the world's second-most widely installed mobile operating 

system, after Android. It is the basis for Apple’s tvOS and watchOS systems. 

It is proprietary software, although some parts of it are open source under 

the Apple Public Source License and other licenses.  

Unveiled in 2007 for the first-generation iPhone, iOS has since been 

extended to support other Apple devices such as the iPod 

Touch (September, 2007) and the iPad (January, 2010). As of March 2018, 

Apple's App Store contains more than 2.1 million iOS applications, 1 million 

of which are native for iPads. These mobile apps have collectively been 

downloaded more than 130 billion times. 

Major versions of iOS are released annually. The current version, iOS 14, 

was released to the public in the Fall, 2020. iOS 14 brought user interface 

changes, including the ability to place widgets on the home screen, a 

compact user interface (UI) for both Siri and phone calls, and the ability to 

change both the default web browser and email apps. No devices were 

dropped, as all devices supported by iOS 13 are able to run iOS 14. 

iOS uses a compact version of their computing operating system, OSX.  It is 

based upon the same Mach kernel, and uses a BSD Unix subsystem, and 

uses the same Xcode tool chain for development.   
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iOS devices come with preinstalled Apple apps including email, Apple Maps, 

TV, FaceTime, Podcast, Wallet, Health and many more. 

Apps are the application software that run on iOS. They are downloaded 

from the official catalog of the Apple App Store digital store, where apps are 

subjected to security checks before being made available to users. IOS 

applications can also be installed directly from an iOS application archive 

(IPA) file provided by the software distributor, via unofficial ways.  

They are written using iOS SDK and, often, combined with Xcode, using 

officially supported programming languages, including Swift and Objective-

C. Other companies have also created tools that allow for the development 

of native iOS apps using their respective programming languages. 

Applications for iOS are mostly built using components of UIKit, an iOS 

programming framework. It allows applications to have a consistent look and 

feel with the OS, nevertheless offering customization. 

Elements automatically update along with iOS updates, automatically 

including new interface rules. UIKit elements are very adaptable, this allows 

developers to design a single app that looks the same on any iOS device. In 

addition to defining the iOS interface, UIKit defines the functionality of the 

application. 

The iOS SDK includes an inclusive set of development tools, including an 

audio mixer and an iPhone simulator. It is a free download for Mac users. It 

is not available for Microsoft Windows PCs. To test the application, get 

technical support and distribute applications through App Store, developers 

are required to subscribe to the Apple Developer Program. 
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3.3 Other Android versions 
 

In this section, we will look at the various Android systems/products on the 
market from OHA partners. 

3.3.1 Android Open-Source Project 
 

ASOP is the software version that runs the unmodified Android operating 

system, which closely resembles those running on Pixel devices or 

previously, the Google Nexus program. Unlike most of the "stock" Androids 

running on the market, ASOP UI closely resembles the Pixel UI. ASOP is the 

software version developed by Google and distributed to partners who sign 

up for the Android program.  

Thus, the ASOP UI is the core Android UI. OEM partners may modify or add 

additional apps such as cameras to the firmware, otherwise most of the apps 

will be handled by Google proprietary apps. ASOP releases are handled by 

Google. OEMs are responsible for testing and releasing their versions being 

distributed. 

 ASOP was originally known as Android One. AOSP branding started from 

Android 5.0  

3.3.2 AliOS 
 

Designed by Alibaba, based on ASOP 
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3.3.3 altOS 
 

Alternative Android OS (altOS) is built by CIS Mobile in the US for US 

government mobile users who require mobile access to sensitive data, work 

in secure sites and travel overseas. altOS are based on the AOSP. altOS 

provide fleet of devices management, associated policy management apps 

which are updated through the cloud or on-premises back-end.  

3.3.4 Amazfit OS 
 

Amazfit OS is an Android-based operating system developed by Huami for 

their smartwatches. Amazfit OS is a custom Android-based OS that 

dedicated for their smartwatch with their proprietary interface and they do not 

officially support third apps installation as they lack of proper Apps 

distribution store. 

 

3.3.5 BlackBerry Secure 

BlackBerry Secure is an Android operating system developed by BlackBerry, 

based on AOSP, released in 2017. BlackBerry Secure runs on BlackBerry 

Priv, DTEK 50/60 and BlackBerry KeyOne. Currently, Research in Motion 

(“RIM”) plans to license out the BlackBerry Secure to other OEM's.  

3.3.6 ColorOS 
 

ColorOS, developed by OPPO Electronics Corp, has a custom front-end 

touch interface, based on the AOSP. As of 2016, OPPO officially released 

ColorOS with every OPPO and Realme devices.  
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Realme developed the realme UI based on OPPO ColorOS. realme UI has 

its own customized UI and element on top of the ColorOS to match the 

Realme target audience. 

3.3.7 CopperheadOS 
 

Copperhead OS is a security enhanced version of the Android. 

3.3.8 EMUI 
 

Emotion User Interface (EMUI) is a front-end touch interface developed 

by Huawei Technologies Co. Ltd. and its sub-brand Honor. It is based on 

ASOP. EMUI is preinstalled on most Huawei and Honor devices. While it is 

based on Android open-source operating system, it contains closed source 

and proprietary software. 

Magic UI was developed by Huawei for the Honor smartphone brand. The overall 

Magic UI design is identical to Huawei EMUI with some minor differences and 

EMUI now is the UI of choice for Huawei devices. 

3.3.9 /e/ 
 

/e/ is an operating system created from the source code of Lineage OS (see 

below) and based on Android. /e/ targets Android smart phone devices, and 

uses MicroG instead of Google Play Services. 
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3.3.10 Fire OS 
 

Amazon Fire OS is an Android-based mobile operating system produced for 

Amazon’s Fire range of tablets, Echo and Echo Dot, and other content delivery 

devices like Fire TV. It is developed from Android. Fire OS primarily centers on 

content consumption, with a customized user interface and interfaces to content 

available from Amazon's own storefronts and services. 

3.3.11 Flyme OS 
 

Flyme OS is an operating system developed by Meizu Technology Co., Ltd. 

Flyme OS is based on AOSP and is installed on Meizu MX Smartphones; 

Flyme OS has official ROM support for a few Android devices. 

3.3.12 Funtouch OS 
 

Funtouch OS is a version of Android developed by VIVO based on ASOP. 

Funtouch OS UI is different from the traditional Android UI.  Funtouch OS 

includes some UI features unavailable the standard Android UI, including 

customizable gestures, communication drawer with bottom to top swipe, a 

security center, lock screen resizes, options for long screen shot, eye 

protection changing to a warmer color temperature among others. Funtouch 

OS UI is designed to, looks similar to iOS. 
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3.3.13 Graphene OS 
 

GrapheneOS, formerly called Android Hardening, is a variant of Android that runs 

on Pixel 2 or Pixel 3 hardware. It was developed by Daniel Micay in 2019 and 

provides enhanced security and privacy features. 

3.3.14 HTC Sense 
 

HTC Sense is a software suite developed by HTC, used primarily on the 

company's Android-based devices. Sense modifies many aspects of the 

Android user experience, incorporating added features (such as an altered 

home screen and keyboard), widgets, HTC-developed applications and 

redesigned applications. Sense was first released in 2009 and is currently at 

release 10. 

3.3.15 iQOO UI 
 

iQOO UI is a user interface that is based on Vivo Funtouch OS. iQOO UI 

resembles Funtouch OS, but it provides its own customized UI on top of the 

Funtouch OS. 

3.3.16 Indus OS 
 

Indus OS is a mobile operating system based on the AOSP. It is developed 

and supported by the Indus OS team based in India. Indus OS is available on 

Micromax, Intex, Karbonn and other Indian smartphone brands. 
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3.3.17 LG UX 
 

LG UX (formerly named Optimus UI) is a front-end touch interface developed 

by LG Electronics. It provides a full touch user interface. LG UX is used 

internally by LG its feature phones and tablets and is not available for 

licensing. 

3.3.18 LineageOS 
 

LineageOS (Lineage Android Distribution) is an Android mobile operating 

system based on the AOSP. It is the successor to CyanogenMod, from which 

it built in 2016 when CyanogenMod project was discontinued and shut down.  

LineageOS does not include any proprietary apps, but allows the user to 

install them. It allows Android users who can no longer obtain update support 

from their manufacturer to continue updating their mobile device with the 

latest official release from AOSP. 

3.3.19 MIFlavor 
 

MiFavor, is the custom Android UI that was developed by ZTE for their 

Android smartphones. Similar to most of the other Android UIs, MiFavor 

replaces most of the stock Android apps with ZTE owns apps, however the 

UX is similar to the stock Android UX. 
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3.3.20 MIUI 
 

Mi User Interface (MIUI), was developed by the Chinese electronic 

company Xiaomi, is a mobile operating system based on AOSP. MIUI is 

mostly found in Xiaomi Mi and Redmi Series smartphones.  MIUI also has 

official ROM support for several Android devices. MIUI does include closed 

source and proprietary software. 

There is a version of MIUI for POCO smartphones.  It includes UI and hardware 

optimizations.  

3.3.21 One UI 
 

One UI (formerly TouchWiz and Samsung Experience) is a front-end touch 

interface developed by Samsung Electronics in 2008.  Samsung Experience 

is used internally in Samsung smartphones, feature phones and tablet 

computers.  It is not available for licensing by external parties as it is closed 

source and proprietary.  

Older Samsung phones also included Samsung-made apps preloaded 

(starting with the Galaxy S6. all Samsung pre-loaded apps have been 

replaced with Galaxy Apps).  

With the release of Samsung Galaxy S8 and S8+ phones, Samsung 

introduced new function known as Samsung DeX. Samsung DeX allows 

S8/S8+ & Note 8 Galaxy devices to connect into a docking station, providing 

desktop-like functionality.  

Samsung also announced "Linux on Galaxy", which allows to use the 

standard Linux distribution on the DeX platform. 
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3.3.22 OxygenOS 
 

OxygenOS is based on AOSP and is developed by OnePlus to replace 

Cyanogen OS on OnePlus devices.  OxygenOS provides Google apps and 

minor UI customization to maintain the sleekness of AOSP. 

3.3.23 Pixel UI 
 

Pixel UI (Pixel Launcher), developed by Google, is based on open-

source Android. Unlike the Nexus phones, where Google shipped with the 

"stock" Android, Pixel UI is provided on Pixel. As part of the Google Pixel 

software, the Pixel UI and its home launcher are closed source and 

proprietary, thus it is only available on the Pixel family devices.  

 

3.3.24 Replicant OS 
 

Replicant OS is a custom mobile operating system based on the Android.  All 

proprietary drivers and closed source software are removed from Replicant 

OS. 

3.3.25 TCL UI 
 

TCL UI, developed by TCL Technology, to provide a custom user interface 

for TCL smartphone series. TCL UI is based on the AOSP. 
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3.3.26 Xperia UI 
 

Sony Mobile’s (formerly Sony Ericsson) Xperia UI (formerly Timescape UI) 

was the front-end UI that developed in 2010 for the Xperia. Xperia UI consists 

of Sony own's applications including Sony Music, Albums and Video Player. 

During Xperia UI was the evolution of Timescape UI, which was non- Android 

standard interface, to standard Android interface. 

3.3.27 ZenUI 
 

ZenUI is a front-end touch interface developed by ASUS for its Android 

phones and tablets. It is not available for licensing by external parties. ZenUI 

also comes preloaded with ASUS apps. 

3.3.28 ZUI 
 

ZUI is a custom operating that is originally develop 

by Lenovo subsidiary ZUK Mobile for their smartphones. After the shutting 

down of ZUK Mobile, Lenovo has taken over the main development and 

support of ZUI. The operating system is now based on the AOSP. 

3.4 Chrome OS 
 

Chrome OS is an operating system designed by Google that is based on 

the Linux kernel and uses the Google Chrome web browser as its principal 

user interface. As a result, Chrome OS primarily supports web applications. 

Google announced ChromeOS in 2009, designing it as an operating system 

in which both applications and user data reside in the cloud. 
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Due to increase of popularity with laptops and notebooks, ChromeOS 

included with touch screen capability, with Android applications starting to 

become available for the operating system in 2014. In 2016, access to 

Android apps in Google Play Store was released. With the support of Android 

applications, ChromeOS is positioned to support tablets as well as 

notebooks. 

Chrome OS is only available pre-installed on hardware from Google 

manufacturing partners.  

An open-source equivalent, Chromium OS, can be compiled from 

downloaded source code. 

 

3.5 Windows Mobile from Microsoft 
 

In 2019, Microsoft announced that support for Windows 10 Mobile ended 

with no further security updates released and that Windows 10 Mobile 

users should migrate to iOS or Android phones.  

3.6 BlackBerry OS from RIM 
 

Support for other BlackBerry OSs was discontinued.  
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3.7 BREW from Qualcomm 
 

BREW is used by some mobile phone manufacturers and mobile networks, 

however most often the end-user does not know this since mobile phones 

running BREW most often lack any BREW branding. BREW runs in the 

background with the custom "skins" of the mobile phone manufacturer on-

top.  

BREW is used by Sprint Nextel, MetroPCS, U.S. Cellular and Verizon in the 

US and in much of Europe, the UK and Australia. BREW is found on mobile 

phones produced especially for these Operator’s networks. Manufacturers 

such as LG CDMA, Huawei, INQ Mobile, Amoi and Samsung Mobile 

amongst others use BREW in some of their mobile phones and it is featured 

in three UK phones such as the 3 Skypephone, INQ1 and Huawei u7510 (3 

Touch). Two of HTC's mobile phones use BREW's successor BREW MP. 

3.8 Symbian OS from Nokia and Accenture 
 

The Symbian platform was developed by Nokia for some models of smartphones. It 

is proprietary software and it was also used by Ericsson (Sony Ericsson). The 

operating system was discontinued in 2012, when Microsoft officially shelved the 

platform in favor of Windows Phone after its acquisition of Nokia. 

3.9 Firefox OS from Mozilla Foundation 

Firefox OS was a Linux-based open-source operating system for 

smartphones and tablet computers being developed by Mozilla.   
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It was an open-source mobile operating system released under the Mozilla 

Public License built on the Android Linux kernel and used Android drivers, 

but did not use any Java-like code of Android. 

In 2016, Mozilla announced that work on Firefox OS has ceased, and all 

B2G-related code was be removed from Mozilla download sites.  

3.10  Sailfish OS from Jolla 
 

Sailfish is a Linux-based mobile operating system developed by Jolla for 

use in its upcoming smartphones and can be used for any of mobile devices. 

The OS was developed by the Jolla Mobile with cooperation with the Mer 

project (and also supported in frames of Sailfish Alliance, an open alliance 

gathering companies interested in building leading edge technologies), for 

use in upcoming smartphones by Jolla and other companies upon Jolla's 

licenses. It is intended for more than mobile devices. It is based on MeeGo 

and Mer. It is expected to be called MeeGo 2.0 sometime in the future. 

The Sailfish OS and the Sailfish SDK are based on the core and the tools 

of the Mer system which is a revival of the core of the MeeGo operating 

system project of Nokia, Intel, and Linux Foundation among others.  

The Mer project provides a functional core Linux stack but without a UI and 

without any hardware adaptation. The Nemo version of Mer provides a 

functional UI framework and it has its own UI, kernel and application set that 

is compatible with Sailfish. However, Nemo applications are not currently 

included in Sailfish OS and the Sailfish OS UI is radically different from 

Nemo’s UI. 
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Jolla announced that Sailfish will be compatible with Android apps and it is 

expected that many Android applications will be able to run on Jolla devices 

unchanged. Sailfish OS will support Linux, Qt and QML APIs. To support 

porting of applications to Sailfish OS and to allow programmers to take 

advantage of all UI and the other features of Sailfish OS, there are extensive 

guides available on porting to Qt/QML.  

Sailfish OS will support smartphones, smart televisions, computers, laptops, 

netbooks, tablets, navigations, cameras, household and personal electronic 

devices (i.e., for automobiles, in-vehicle entertainment (“IVI”), boats, 

automobiles, etc. This includes all electronic devices installed in a car to 

provide entertainment or information. This would include radios, TVs, GPS 

systems, web access, etc.). Jolla announced that mobile phone 

manufacturers (e.g., Nokia, Samsung etc.) will license Sailfish for their 

phones; however, both OEMs will continue to support Android. It is expected 

that Sailfish OS is to be licensed as open source. 

Jolla started licensing Sailfish OS 2.0 for third parties. Some devices sold are 

updateable to Sailfish 2.0 with no limits.  

3.11 TIZEN from the Linux Foundation 
 

Tizen (based on the Linux kernel) is a mobile operating system hosted 

by Linux Foundation, together with support from the Tizen Association, 

guided by a Technical Steering Group composed of Intel and Samsung. 
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Tizen is an operating system for devices including smartphones, tablets, In-

Vehicle Infotainment (IVI) devices, however currently it mainly focusses on 

wearable and smart TVs. It is an open-source system (however the SDK 

was closed source and proprietary) that aims to offer a consistent user 

experience across devices. Tizen's main components are the Linux kernel 

and the WebKit runtime.  

HTML5 apps are emphasized, with MeeGo encouraging its members to 

transition to Tizen. The current release is Tizen 4.0. 

While Tizen itself is open source, most of the UX and UI layer that developed 

by Samsung is closed source and proprietary, including TouchWiz UI on the 

Samsung Z's series smartphone and One UI for their Galaxy Watch 

wearable lines. 

 

3.12  Ubuntu Touch from Canonical Ltd. 
 

Ubuntu Touch, from Canonical Ltd., is an open source and uses 

the GPL license. Ubuntu Touch is built using the Android Linux kernel, using 

Android drivers and services via an LXC container, but does not use any of 

the Java-like code of Android.   

Though Canonical formally announced it was discontinuing the Ubuntu 

mobile OS, an independent German non-profit UBPorts has taken control of 

it. UBPorts upgraded the base to the nearest, current long-term support 

version Ubuntu 16.04 LTS. 
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4 Mobile OS, Programming, and App 
Development 

 

Mobile platform programming began outside of the phone space itself in the 

late 90’s, with Sun Microsystems initial development of the Java platform.  In 

1998 Sun released Personal Java, or pJava which was intended for mobile 

platforms and other constrained devices.  After additional development 

specifically for the mobile space, Sun released J2ME, or Java 2, Mobile 

Edition in 1999.  Both Personal Java, and J2ME found their way into the 

cellular phone world through Symbian, later making inroads to other mobile 

operating systems such as Windows Mobile. 

Today, there is a wide array of languages, frameworks, SDKs and tools that 

you can use to build a mobile app. 

But as we have seen in the mobile OS section above, while there are still a 

number of Mobile OS and phone platforms, the market as coalesced around 

iOS and Android platforms. 

Depending on what the program is being built for, there are three types of 

app development techniques: 

 Native apps: the app is coded in a language that’s supported by a 

specific device’s operating system. (e.g., native iOS app or native 

Android app). 

 Hybrid apps: Apps are coded in one language that can run on multiple 

device platforms. 
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 Progressive web applications: A lightweight app that runs in the URL of 

a device’s web browser. It looks and feels like a mobile app, but it’s not 

running in the native OS, on the device. 

The most common techniques used in mobile application development is 

creating native and hybrid apps.  

 

4.1 From Widgets on “Dumb” Phones to Apps on 
Smartphones 

 

Although Java broke new ground, it was not the only player in the early 

Mobile Application market.  Graphical Control Element (i.e., Widget), was 

evolved and was used in the first Personal Data Assistant (PDA) or Personal 

Information Manager (PIM) that were released in the mid-1990s   

A widget is an element of a graphical user interface (GUI) that displays 

information or provides a specific way for a user to interact with the operating 

system or an application.  

Widgets include icons, pull-down menus, buttons, selection boxes, progress 

indicators, on-off checkmarks, scroll bars, windows, window edges (that let 

you resize the window), toggle buttons, form, and many other devices for 

displaying information and for inviting, accepting, and responding to user 

actions. 

In programming, widget also means the small program that is written in order 

to describe what a particular widget looks like, how it behaves and how it 

responds to user actions. Most operating systems include a set of ready-to-
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tailor widgets that a programmer can incorporate in an application, specifying 

how it is to behave. And allows for new widgets to be created. 

In object-oriented programming, each type of widget is defined as a class (or 

a subclass under a broad generic widget class) and is always associated 

with a particular window. In the AIX Enhanced X-Window Toolkit, a widget is 

the fundamental data type. 

Most if not all application development languages today, 

including Java and Tool Command Language, come with a ready-made 

library of widgets that a programmer can incorporate and modify. Using 

Microsoft's Visual Basic, a widget can be implemented as or part of 

an ActiveX control. 

 

Figure 1: Dumb Phone Widgets to Smartphone Apps 

 

Hardware Widgets were created by Motorola and Handspring to piggyback 

their expansion devices on top of an existing mobile devices. 
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Handspring redesigned the mobile with the intention of using swappable 

widgets.  The Handspring expansion port, which they named the springboard 

expansion slot, gave the user the ability to change their device for different 

uses.  While manufacturers thought this had the benefit of creating a way to 

protect software, the same way a video game cartridge used to, it proved 

impractical.  The User would have to carry around multiple modules, could 

not use more than one module at a time, and the physical connection was 

vulnerable to damage and dirt. 

 

Figure 2: Apps Evolve along with Hardware and Software 

 

With the Handspring model, the device was a PDA first, and only became a 

phone through the use of the add-on module.  This same design tactic was 

later used for the windows Pocket PC based PDAs, first through add on 
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PCMCIA backpacks, then later through Secure Digital hardware expansion 

capabilities.   

While Handspring did not last, there are many PDA based hardware widgets 

in use today.  From mobile credit card readers for portable point-of-sale, to 

barcode and RFID readers for logistical tracking needs, hardware widgets 

still have a place in the market today. 

Hardware widgets became popular in the ruggedized commercial market, 

giving workers the flexibility to have customized hardware that fits their job 

needs.  There are some hardware widget opportunities for credit card readers 

currently available for today’s smart phones that allow secure purchasing 

through a simple card reader attached to the phone. 

 

But the idea of the swappable hardware widget is dying out and has become 

a specialized market. 

4.2 Hardware and Software Evolution 
 

 It is important to understand how the mobile app market came to be.  With 

Mobile Apps, there have been a variety of approaches taken to capture the 

market.   

Along with those varied approaches, there have been significant changes 

and advancements in the supporting hardware and software platforms on 

which they run.  In this section we will explore both sides of this evolution to 

provide a solid foundation for discussing the future of mobile apps. 
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4.2.1 Hardware Evolution and Handset Manufacturers Market Share 
 

Hardware has been a large driver for innovation in Mobile Apps.  Many new 

ideas in the mobile space began as a hardware widget only to become 

integrated into the mobile platforms later.  An excellent example of this is the 

camera phone.  

Initially cameras became mobile as add on devices, such as with the 

handspring, they did not make the leap to a phone add on App until Sony 

Ericsson released their camera add-on module for the T68i.   

This coincided with carriers releasing a new network service, the Multimedia 

Message Service or MMS.  Today it is difficult to find a mobile device that 

does not include two cameras, in some devices you can even find 

professional cameras with 41-megapixel resolution or better. Similarly, other 

hardware expansions have found their way into mobile hardware platforms.  

GPS, Bluetooth, Wi-Fi, memory card expansion, and others all started out as 

add on hardware and are now standard integrated offerings in many mobile 

devices. 

The number of mobile devices continue to increase.  This includes mobile 

phones and tablets.  

Global handset shipments dropped 12 percent annually to 138.8 million units 

for 2020. It is expected that mobile handsets will grow to 193.4 million units 

shipped by 2025.   Tablet shipments grew 10 percent in 2020 to 48.9 million 

units. Growth is expected to remain flat over the next five years and be 48 

million units shipped in 2025. 
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4.2.2 The Smartphone Revolution 
 

The evolution of the Mobile App market came when the lines between PDA 

and mobile phone began to get blurred.  As battery life improved, and mobile 

processing grew more efficient, users demanded more from their devices.  

This demand brought new players to the phone space.   

Microsoft’s portable operating system, Pocket PC, grew to become Windows 

Mobile, and more recently Windows Mobile Phone Lumia from NOKIA.  RIM 

made the jump from the 2-way pager market into the PDA and phone world 

and they launched Blackberry phones.  

Existing operating systems such as Symbian began to grow to support more 

PDA like features.  This change from a mobile phone to mobile platforms able 

to run 3rd party software revolutionized the marketplace.  Start-up costs to 

get into the mobile space dropped and the doors opened for large companies 

and independent developers alike.   

These changes lead to an explosion of hardware and software development 

in the mobile space.  With the introduction of iOS and Android Platforms, 

mobile app development took off, the market has evolved accordingly. 
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Figure 3: Smartphones a Mobile Application Ecosystem Gamechanger 

 

4.2.3 Development Platforms 
 

When smart phone market exploded, so did mobile app development.  Every 

major platform implemented and released SDKs for the marketplace.  Today 

there are close to a number of different development platforms for the mobile 

devices.   

There are hardware specific platforms, such as iPhone and Samsung 

Galaxy, others that are used on a variety of platforms such as the Java J2ME 

engine, web-based technologies like WAP & WML and HTML5 across 

multiple hardware devices.  Android platforms gain support across many 

hardware vendors, Samsung, HTC, LG Electronics, among others.  
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In deciding whether to do native programming or hybrid, consider the benefits 

and drawbacks of native programming: 

Native Programming Pros: 

 Most control over the device 

 Low-level coding for cutting edge technologies that are added on to the 

device 

 Fastest access to latest and greatest features through your language 

 Fastest in execution bottom line 

Native Programming Cons: 

 Slowest to develop 

 Most costly development method 

 Takes highly skilled and specialized app developers to build for iOS and 

Android 

 High barrier to entry 

o While native programming languages give you the most control over 

your app, they are difficult to learn and take a long time to develop. 

Unless you’re building a highly specialized app, you probably won’t 

need to go the native route. 
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4.2.3.1 Programming Tools for Hybrid Apps 
 

4.2.3.1.1 HTML5  
 

HTML5 is a web-based, cross-platform specification. All the leading mobile 

platforms use HTML5 as their base.  Using JavaScript with HTML5 provides 

a matchless combination of hybrid app development. JavaScript mobile UI 

frameworks like Ionic (based on HTML5) is one of the most recently preferred 

for developing hybrid apps.  

With Ionic’s platform continuity, the apps have the look and feel native apps 

on every device used. This JavaScript framework is also used for developing 

progressive web apps. But there are some disadvantages that could stop 

HTML5 from taking over the native apps. 

Mind Commerce expects that the interest for HTML5 application to wane. 

Currently it seems that few developers are creating full-scale HTML5 apps. 

One of the big problems of HTML5 is the significant amount of fragmentation 

on browsers. There is a 30 percent differential on feature support across 

browsers.  

In other words, some HTML5 features may be supported in Chrome, but not 

in Safari or Firefox. This problem carries into mobile browsers as well. This 

undermines the idea that developers can create one HTML5 app and deploy 

it across all platforms.  
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Standards bodies have yet to ratify cohesive HTML5 standards, after 10 

years of trying. Even more worrisome, the main groups working on creating 

an HTML5 standard have decided to publish their own versions of the HTML5 

standard, although they still working on the standard.  

The fragmentation issue threatens developers' ability to deliver on HTML5's 

promise. Moreover, it's not clear that the browser makers necessarily have a 

vested interest in hastening a universally supported feature set.   

The main problem with HTML5's acceptance is that only modern browsers 

support it.  

4.2.3.1.2 Xaramin & C# 
 

Developed by Microsoft, C# is an object-oriented programming language. 

Microsoft acquired the Xamarin framework, which allows app developers to 

program using C# against other frameworks. 

Using an IDE for development, the C# code is cross-compiled to run natively 

on iOS and Android devices. 

4.2.3.1.3 JavaScript 
 

The most popular hybrid languages use JavaScript frameworks. It’s a 

general-purpose programming language for multiple use cases. 
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Here are a few of the top options.  

4.2.3.1.3.1 React Native and Appcelerator 
 

Reactive Native and Appcelerator both use JavaScript to communicate with 

pre-built functionality that is native to their framework. This allows the 

programmer to manipulate the UI, collect data, and retrieve data being 

presented. The programmer relies heavily on JavaScript to manipulate native 

components. Programming an app this way has its pros and cons. 

Pros: 

 Using Java to manipulate native objects 

 Access native functionality directly from JavaScript 

Cons: 

 Doesn’t tap into HTML5 or CSS, which are technologies that are 

generally used in developing with JavaScript. Thus, programmers 

cannot manipulate their own user interface 

4.2.3.1.3.2 Cordova/PhoneGap 
 

Cordova/PhoneGap and Ionic type frameworks are built on top of the Apache 

Cordova programming language. Hybrid applications using this language are 

built by porting over a web experience into a native experience. 

This allows the programmer to build apps as one would do for a website. The 

allows web developers to build mobile apps. It uses JavaScript, HTML, and 

CSS and the web environment is ported over natively to iOS and Android 

environments. 
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Pros: 

 Low barrier to entry 

 Anyone with a web development background can easily start mobile app 

programming 

 Easy learning curve 

Cons: 

 Will have a slower video & display frame rate 

o Those implementing a game or augmented reality (AR) mobile app, 

need to use other hybrid programming solutions that provide a higher 

frame rate. 

4.2.3.1.4  BuildFire JS 
 

All mobile app hybrid programming frameworks and native languages require 

two things: 

 They all need to be built from scratch,  

 They need a mobile backend to provide required support services. This is 

referred to as Mobile Backend as a Service (“MBaaS”). The MBaaS 

provides these services and more: 

o User authentication & database, 

o CMS  

o Host data 

o Host user profiles 

o Compile analytics 
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o Send push notifications 

BuildFire JS tool allows programmers to build am app like one would in a 

Cordova Hybrid platform. It supports JavaScript, HTML, and CSS. 

Programmers build what is unique to the specific application. 

BuildFire JS builds and provides the MBaaS functions needed: 

 authentication and push notifications are built on top of an existing 

platform.  

 user logins, password reset functionality, access to databases, access to 

CMS platforms, and so on.  

 Analytics servers, databases, push notification servers, API gateways. 

BuildFire JS bundles the MBaaS functionality in an open-source environment 

that allows programmers to modify or add new features to the MBaaS. And 

integrate those features into the app. 

BuildFire provides a backend control panel that allows the app to be 

administered over the air without having to deal the issues of publishing and 

upgrades. 

BuildFire the app stays compliant with new iOS and Android policies, 

regulations, compliance issues and features. 

4.2.3.2 Programming Tools for iOS 
 

In developing an iOS app, the developer is targeting his app to work on Apple 

iPhones and iPad devices only. Apps built using an iOS programming 

language can be made available on the Apple App Store for users to 

download. 
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In order to build an iOS app, an Apple developer account is required. Apple 

requires the Xcode IDE installed on a Mac computer to do iOS mobile app 

development.  

Xcode comes with everything a developer needs to create apps for all Apple 

devices. This development toolkit has a code editor, simulators, a debugger, 

and SDKs. 

There are two native programming languages for iOS development—

Objective-C and Swift. 

4.2.3.2.1 Objective-C 
 

Objective-C was Apple’s first programming language to support mobile 

applications on its platforms. It’s an object-oriented language that uses 

syntax from C and the object-oriented aspects of SmallTalk. 

The language isn’t developer-friendly. The syntax is awkward and there are 

known issues debugging square brackets. 

4.2.3.2.2 Swift 
 

Swift was introduced in 2014 as an Apple programming language. It was 

eventually available for development in Xcode the following year. 

This language has quickly become the developers’ preferred choice when 

building an iOS app. The usage of Objective-C has declined since Swift’s 

arrival. For any modern applications built on Apple, Swift is heavily 

encouraged. 

Compared to Objective-C, Swift is easier and more compact.  
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4.2.3.3 Programming tools for Android 
 

To build an Android app, the Android development toolkit that has 

debuggers, emulators, and the required SDK needs to be acquired. The best 

and most popular Android IDE is Android Studio. But there are other options 

available. 

Android IDEs can typically be run on any OS, including Windows, Mac, and 

Linux. 

4.2.3.3.1 Java 
 

Since Android was officially launched in 2008, Java has been the default 

development language to write Android apps. This object-oriented language 

was initially created back in 1995. And it’s still the most popular language for 

Android development. 

Most of the other Android programming languages are considered a version 

of Java. 

4.2.4 Google Programming Language 

Google announced that it would start supporting the Kotlin programming 

language in 2017. It’s an alternative language to traditional Java for Android 

development. Even as a new language, it’s very popular. 

Kotlin and Java are interoperable (i.e., they can make use of the same 

information). All Java libraries can be accessed with Kotlin. From an 

execution standpoint, the Kotlin language complies with Java Bytecode. 

Kotlin is a neater and cleaner version of Java. 
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4.2.5 Future Directions of Mobile Development  
 

The deployment of 5G cellular technologies will accelerate the evolution of 

mobile application development and mobile APIs. Mobile APIs will need to 

be enhanced to support the 5G features and services being rolled out. This 

includes supporting intelligent solutions for enterprise as well as IoT systems 

and unified communications.  
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5 Application Development Platforms 
 

Historically, one of the largest hurdles to address when designing for mobile 

devices is the sheer number of devices and platforms available to the 

consumer.    

While there are a large number of mobile devices on the market, over the last 

five years, we have seen Android and iOS dominate the market with 100% 

market share of the mobile OS market (Android has 85% of the market with 

iOS having 15%).  Programming for Android allows developers to support a 

large range of devices. 

While there is a large diversity in shape, size, and capabilities of today’s 

modern mobile device, there are quite a few similarities as well.  A developer 

can safely assume that most handsets support J2ME applications.   

Just about every smart phone style device uses a variant of the ARM 

processors, and quite a few are developed in C++ and the most common OS 

currently is Android which is based on Java SDK (Eclipse).  Even with the 

similarities, we should take some time to look at each specifically. 

For developers’ things are now simpler.  In order to have an application that 

can run on multiple platforms, the programmer develops for iOS and Android 

platforms. Details of which are described in the previous section.    

Certain manufacturers such as Apple, using tool chains to produce native 

code for you may be prohibited in their developer agreement. 
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5.1 J2ME Platform 
 

The strongest VM platform that is shared by multiple device operating 

systems is the J2ME platform.  Developing for J2ME will get your application 

to reach the largest target audience.  It also has the advantage of having 

several years’ worth of development in the mobile space.  Many of the 

downloadable games played on mobile devices are written in J2ME, as are 

some of the most popular application downloads. 

J2ME development allows for emulation on a computer for faster 

development, along with many mobile specific APIs that shorten the 

development cycle.   

There are also different J2ME profiles that have more specific benefits, the 

most relevant being Mobile Information Device Profile.  MIDP bundles 

several GUI environments tools with a two-dimensional gaming API.  It is this 

MIDP API that most downloadable J2ME games are written in. 

The biggest downside to developing for J2ME is that in some markets its 

share is shrinking.  In the US phone sales numbers have stagnated while 

Smart Phone sales have increased in percentage of that total, many of these 

Smart Phone platforms do not support J2ME as a development environment 

for their Mobile Apps.   

Another trend is how many developers are moving away from this platform 

towards other, more profitable platforms. 
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5.2 Platform Specific 
 

The current application development model (based on Apple’s iPhone) is 

that the handset manufacturer provides an application development toolkit, 

usually free, to anyone interested in developing applications for their 

handset.  The toolkit includes development tools, test tools and debugging 

tools.  

The handset manufacturer provides some level of technical support and 

certification services. The developer uses the toolkit to develop his 

application and when ready submits it to the handset manufacturer. The 

application will be reviewed and certified by the handset manufacturer (and 

in certain cases, network operators).  

Once certified, the handset manufacturer also provides business and 

marketing support to the developer to market and sell the product according 

to the developer’s wishes. 

 

5.2.1 iOS SDK 
 

The current iPhone SDK provides over 1500 API calls to allow the developer 

to use the hardware features on the iPhone, iPad or iPod. It provides the 

following functionalities: 

o In App Purchase 

o Push Notification Service 

o Accessories 

o Networking 

o Maps 
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o iPod Library Access 

o Accessibility 

o Video Support 

o Compass 

o Development tools  

 

5.2.2 Motorola Development Tools 
 
In 2012, Google purchased the Motorola Mobility, the division of Motorola 

that sells cell phones. Motorola now sells Android products exclusively. The 

development tools and support are provided through Android consortium. 

5.2.3 LG Development Tools 

LG Mobile provides two development platforms for mobile application 

development, a LG Smart TV SDK Java SDK and an Android SDK. 

5.2.4 Samsung Development Tools 
 

Samsung currently provides and Android SDK for mobile application 

development, Samsung Mobile SDK consists of 10 independent packages; 

each with their respective features. You can import one or more packages 

into your application. SM SDK has a number of separate packages located 

at the top and bottom of the Android API. 
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The package types are: 

 Type 1: Implemented in the Android API; available for all Samsung 
devices. 

 Type 2: Implemented in the Android Framework; unavailable for some 
Samsung devices. 

 
5.2.5 HTC Development Tools 

 

HTC’s OpenSense SDK is a framework encompassing all available HTC 

SDKs as well as features that will be offered in the future. This framework 

will allow a developer to take advantage of software and hardware features 

on HTC devices to develop better integrated mobile applications.   

The HTC OpenSense SDK that provides APIs for Common Controls, the 3D 

display and Tablet Pen. Over time HTCDev supports new features to the 

OpenSense SDK to enhance the HTC Sense development experience. 

 

HTC OpenSense SDK is available in two versions. An Android SDK for HTC 

add-on phones and an HTC add-on for tablets. 

5.2.6 Sony Mobile Development Tools 
 
Sony Mobile supports only the Android Development platform.  Sony 

Ericsson provides individual SDKs for their Android product set. 

 
5.2.7 Android Development Tools 

The Android Developer’s site contains the core Android platform 

components for the handset.   
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This includes: 

 SDK Tools  
 SDK Platform dependent tools  
 Android platforms  
 USB Driver for Windows  
 Documentation  
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6 Mobile Application Industry Update 
 

The development of Mobile Apps is an evolution from older programming 

methodologies, which were designed for specific hardware platforms and 

markets.  While there are now many parallels between PC software 

development and mobile development, limited platform capabilities (screen 

size and keyboards) and changing business practices has led to changes in 

how mobile apps are developed.  

When developing for a mobile device(s) it is very important to understand 

current trends to see where the market is going. New smartphone releases 

can have competitors scrambling to catch up with new features. 

6.1 Mobile Development Trends 
 

The IT world now revolves around browsers and mobile devices. Mobile application 

development is experiencing the same growing pains that were experienced with 

client/server applications in the ‘80s and the web in the ’90s. Companies are 

struggling with standards, strategies, architecture, device priorities and a quickly 

shifting landscape of devices and user expectations.  

However, it won’t be long before developers are just building apps, not web or mobile 

apps. The industry is heading in this direction because of the need for all apps to be 

accessible from whatever device type a user chooses. In the same way web has 

become the default for nearly every enterprise app, mobile-ready apps will be 

mandatory for any new enterprise applications.  
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6.1.1 Mobile Application Platforms 
 

The industry trend for companies to support employee-owned smartphones and 

tablets as part of their Bring Your Own Device (BYOD) policies has increased to over 

one billion devices globally. Apps will be developed exclusively for the iOS and 

Android platforms.   

Depending on what the program is being built for, there are three types of 

app development techniques: 

 Native apps: the app is coded in a language that’s supported by a 

specific device’s operating system. (e.g., native iOS app or native 

Android app). 

 Hybrid apps: Apps are coded in one language that can run on multiple 

device platforms. 

 Progressive web applications: A lightweight app that runs in the URL of 

a device’s web browser. It looks and feels like a mobile app, but it’s not 

running in the native OS, on the device. 

The most common techniques used in mobile application development is 

creating native and hybrid apps.  

The large majority of Apps are currently developed for native operation. This calls for 

the app, to be supported natively, for all devices it operates on. If your product 

requirements specify iOS and/or Android, there are other platforms to consider.  
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The most obvious is Windows Phone, which has experienced an uptake but can still 

be discarded for most applications. Coding to a web browser has allowed enterprise 

architects to adopt a one code base, multiple deployment platforms approach that 

makes the mobile web browser the first-class target platform. 

6.1.2 Programming Techniques 
 

Mobile Apps are not only about operating on a cell phone. It is about making any 

business application accessible from any device, anywhere and in a relevant 

manner for the device and the business interaction. For employee back-office 

applications, a traditional browser look-and-feel may suffice. Now front-office or 

field-facing applications are moving from the desktop onto tablets and smartphones.  

Responsive web design (RWD) is a core technique to support multiple form factors.  

If access to phone device I/O devices is required (e.g., camera, geo-location, 

barcode scanner), hybrid techniques (combination of native and web technologies) 

will be more suitable. For some customer-facing apps, a truly native app may be the 

best fit. But in many cases, designing a strong hybrid option that enables integration 

with phone I/O devices, while enabling more platform compatibility and more rapid 

iteration of the application functionality through RWD may be a far better choice.  

The RWD approach is aimed at crafting sites to provide an optimal viewing 
experience, easy reading and navigation with a minimum of resizing, panning and 
scrolling, across a wide range of devices (from desktop computer monitors to mobile 
phones).  
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A site designed with RWD adapts the layout to the viewing environment by using 
fluid, proportion-based grids, flexible images, and CSS3 media queries, an 
extension of the @media rule, in the following ways:  

 The fluid grid concept calls for page element sizing to be in relative units like 
percentages, rather than absolute units like pixels or points.  

 Flexible images are also sized in relative units, so as to prevent them from 
displaying outside their containing element 

 Media queries allow the page to use different CSS style rules based on 
characteristics of the device the site is being displayed on, most commonly the 
width of the browser. 

 

As organizations come to understand the challenges of managing change across 

such a large number of platforms and form factors, they begin standardizing around 

web technologies seamlessly integrated with small, stable native code bases. But 

there will be some need for all of the above techniques.  

Most desktop web applications can satisfy a very large number of use cases for 

multiple user roles. Mobile apps cannot. Given the drastic importance of user 

experience for mobile adoption, successful mobile apps are optimized for specific 

use cases and personas. 

For every enterprise application, approximately seven mobile applications need to 

be built for various users and use cases. For example, consider a business 

application you use today. Extending that application’s business functionality and 

data to mobile users could spawn many new apps built specifically to support certain 

use cases.  

  



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 72  
 

Specifically, developing a mobile sales quote app for company products.  The mobile 

app requires the interaction to be case specific, simple to use and designed with the 

user in mind. Due to BYOD, this app is required to run on multiple 

platforms/operating systems on top of the original OS, the business application runs 

on.  This means multiple (for our example, say five (5)) new mobile apps need to 

render and operate support those platforms on users’ mobile devices.  

In most cases, there is a need to support at least two mobiles operating systems 

iOS and Android. If the business app has multiple form factors, So, the one business 

application is now 10 applications (five mobile apps supporting two mobile 

platforms.)  

Considering normal application support practices, the business application is 

typically updated or revised two or three times per year. Mobile apps are typically 

iterated two to three times a month! One business app, on one platform, released 

three times a year, is now. 

Five mobile apps, on two platforms, released 30 times a year. Three builds a year 

for one business app is now 630 mobile app builds per year. Now multiply that 

number by the number of applications that need to go mobile.  

Embarking on a pure native approach will mean learning specific mobile native 

frameworks and new languages (Objective-C, Swift, Java, C#). Even though RWD 

is web oriented, it can be really hard to get right. It requires expertise in HTML5, 

CSS3 and JavaScript. These new skills and techniques are difficult, but you have to 

get there. Businesses today will not survive without the ability to deliver RWD apps.  
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Hybrid mobile apps are a blend of an open-source native shell that provides access 

to device sensors and provides the app store appeal, with all the productivity, 

flexibility and cross-platform capability of responsive (RWD) apps. With hybrid, 

organizations can attack the mobile challenge head-on with a single app design and 

a single code base.  

If architected properly, this single app design and code base can also serve as the 

infrequently needed strictly native app. By accepting the need to isolate and limit the 

number of device-specific coded apps and addressing the bulk of the mobile app 

needs with responsive web or hybrid mobile apps. 

6.1.3 Mobile Optimization 
 

The following design considerations need to be considered in optimizing an 

application for mobile use: 

 Simple User interface design, easy to use and understand, fast to 

implement. 

 Screen 

o Fluid design elements 

o Elements adapt to size of screen 

o One instance for multiple form factors 

 Minimize application feature set for mobile use 

 Touch-centric menus 

 Integrate cameras, GPS and other device sensors into the App 

 Use of image recognition to solve data entry problems 

 Create new designs to optimize user experience 
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6.1.4 Software Development Methodology 
 

Due to a number of factors including time to market, product deliverables and 

project risks, the trend for mobile development is to take a more iterative approach 

(Agile or Scrum). This allows short periods of development (2-4 weeks) to create 

functionality, demonstrate work, get feedback and resume work in the next iteration. 

This continues until a core releasable system is developed. 

 

6.2 Native Programming Techniques 
 

Native programming requires understanding specific mobile platforms frameworks 

and using specific languages (Objective-C, Swift, Java and C#) to optimize the App 

for the platform it is being used on. In developing in Native mode, there are a number 

of areas that must be considered. 

6.2.1 Size Constraints 
 

Current Smartphones have up to 128 GB of memory (e.g., iPad Air).  

However, a developer can learn how to program to limited memory by mid-

90’s PC development techniques (the space requirements are quite similar).  

Learning techniques used a decade ago, on other platforms can be 

leveraged for a better development experience on today’s mobile platforms. 
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6.2.1.1 Compact Code 
 

One of the biggest advantages a mobile development is that mobile 

development environments have been optimized for the space.  The more 

mature compilers allow the programmer to make better use of the smaller 

space requirements.  

Applications that used to take 10-20 MB can now reside in 300 KB packages 

or less.  Often many commonly used features of a mobile are packaged into 

existing libraries, allowing a programmer to simply call the function, rather 

than create it from scratch (e.g., Eclipse for Android development and the X 

code for iOS).  A smart developer will familiarize themselves with their target 

device’s APIs to leverage these built-in functionalities. 

6.2.1.2 Compact File Space 
 

Aside from creating compact applications, a developer has to keep in mind 

the limited space available for files and data used by those applications.  

Unlike a PC, it is not very simple to expand or swap storage media.   

Also, the space available is commonly shared for OS, application, temporary 

files, data storage and swap. As Mobile App development grows, it is 

important to keep this in mind as the data demands of app growth. 
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6.2.2 Display Constraints 
 

Designing the layout of a Mobile Widget can be a challenge.  There are 100’s 

of different sizes of display, displays vary in resolution, color depth, and 

aspect ratio.  Many new smart phones also allow for both portrait and 

landscape viewing forcing developers to ensure their applications support 

both.   

6.2.2.1 Display Sizes and Standards 
 

While there are no real standards that we can use to predict phone screen 

sizes, a developer can design for a specific handset and screen size, or 

follow some general assumptions to predict possible screen sizes.  Many of 

the smart phone displays are trending towards the HD (1280×720) standards 

model with the use of QHD (540×960), and down the road possible full 

WXGA (1280×800) or WQXGA (2560×1600) support.   

However, in terms of the rest of the devices out there, it is difficult to predict.  

A QVGA display would be one quarter of the screen size, or 320×240 pixels. 

Going larger, a WVGA employs the same 480-pixel height but with a wider 

width. Hence the “W” this 800×480 resolution was popular in 2010-2011 

models. 

  



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 77  
 

6.2.2.2 Multiple Displays 
 

Another complication to consider is quite a few devices on the market provide 

multiple displays.  An application may not have access to all displays, but if 

you are targeting a specific device, it is worth considering using all displays, 

if possible. For instance, the new Samsung Note Edge has a display on its 

edge with new features.  

 

Figure 4: Samsung Smartphone Innovation 

 

6.2.3 Input and Controls 
 

As mobile devices evolve, and manufacturers scramble to compete for 

market share, the methods we use to interact with our devices change.  

Some use innovative sliding mechanisms which reveal 2 different keyboards, 

others reduce the number of tactile buttons to the bare minimum.   



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 78  
 

This ever-changing interpretation of how the user is supposed to interact with 

the device can be a challenge for the developer. 

6.2.3.1 Input device types 
 

The good news is the manufacturers still try to ensure all the bases are 

covered.  Most devices will have a numeric input method, an alphanumeric 

method, a navigation method for direction, a navigation method for selection, 

and in most cases power and volume controls.  So, while your particular 

device may not have a full alphanumeric keypad, the device likely has the 

ability to use its numeric keypad, touch screen, scroll wheel, or some other 

method for alpha input. 

6.2.3.2 Keyboard 
 

This is probably the simplest of input methods to handle, as it is generally a 

direct key press to character input relationship.  The only caveat to the 

Keyboard input is that for advanced use, some of a computer keyboard’s 

more advanced controls do not work.   

For example, a mobile keyboard generally cannot enter control strings (Ctrl-

C), key combinations (ALT-ENTER), or send an escape.  For these types of 

advanced use an application developer may wish to include another method 

for entry of these command inputs. There are methods of entering text that 

may do away with the keyboard altogether. 
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6.2.3.3 Touch Screen 
 

The touch screen was once a very simple proposition, with input being 

mapped from a single point of contact.  However, that landscape has now 

changed with the advent of the multi-touch interface and TFT screens.   

The touch screen changes from a pointing device to one that allows control 

functionality as well.  Currently multi-touch implementation can be found on 

the iPhone and Android platforms.  It is reasonable to expect that as multi-

touch matures so will the variety of input commands.   

 

Figure 5: Evolution of Multi-touch Screens 
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Another consideration for a touch screen device is the ability to input text as 

well.  Also, as in T9 many of these uses predictive text to attempt to assist in 

the input process.   

Some devices use on screen keyboards with varying degrees of success, 

others use one or more varieties of character recognition.  As with the tactile 

keyboard, the control character limitations exist here as well. 

 

6.2.3.4 Thumb Sticks, Roller Balls, and Direction Pads. 
 

These are all the equivalent of the mobile mouse.  While there are a variety 

of physical designs, these points and click input devices all generally have 

the same use we are used to in most standard graphical environments. 

6.2.3.5 Environmental Controls 
 

As mobiles evolve, they will take on new capabilities and add new I/O 

devices.  More and more, mobiles are becoming aware of the world around 

them, and treating the world itself as an input method. 
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6.2.3.6 Motion and Orientation Sensors 
 

There is new mobile device ability; it can tell which direction is up.  While this 

seems like a simple concept, programmatically it can add a lot of value to an 

application.  When a photograph is taken, the phone can tell if it should be 

saved as portrait or landscape depending on which way the device is oriented 

when the image was captured.   

This extends to other applications which change rotation, and in some cases 

change user interface style depending on the direction viewed.  This is quite 

a paradigm shift in how we interact with our mobile applications. 

6.2.3.7 Light Sensors 
 

Although not the first, the iPhone uses light sensors to dim the display when 

the handset is held against the head while in use.  Aside from dimming the 

display in low-light conditions, this sensor is not used by other applications.  

But it stands as an example of something new that could find use later. 

6.2.3.8 Proximity Sensor 
 

The proximity sensor detects how close the screen of the phone is to your 

body. This allows the phone to sense when you have brought the phone up 

to your ear.  
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At that point, the display turns off in order to save battery. It also stops 

detecting touches, as to avoid unwanted input, until you take the phone away 

from your ear. Proximity Sensor can turn off the screen to avoid accidental 

touch of the screen by ear. Besides it is useful for detecting towers and 

sources of interference. So that one can amplify or filter them out using beam 

forming techniques or others. 

6.2.3.9 Gyroscope 
 

It detects the current orientation of the device, or changes in the orientation 

precisely: orientation can be computed from the angular rate that is detected 

by the gyroscope, expressed in rad/s on 3 axes.  

6.2.3.10 Accelerometer 
 

Measures proper acceleration (acceleration it experiences relative to 

freefall), felt by people or objects it uses the units: m/s2 or g. Most 

smartphone accelerometers trade large value range for high precision, for 

instance iPhone 4 ranges: ±2g, precision 0.018g. 

 

6.2.3.11 Peripheral Access 
 

While applications used to be limited to using only the hardware inside the 

mobile device, in some cases an application access external hardware as 

well.   
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While this is not universally true, it is definitely something to consider when 

developing a Mobile App.  Some devices allow complex connections directly 

through docking ports, others via USB.  However, if you want to control an 

external device that is network aware, it may just be a matter of accessing it 

wirelessly via Wi-Fi or any other methods such as NFC or Sbeam for 

Samsung mobiles. 

6.2.3.12 GPS Onboard and Off 
 

GPS and Assisted GPS systems, are now inexpensive devices that are now 

included in most mobile devices.  All new smartphones have GPS built into 

them now.  For devices that do not have GSP support, does not preclude 

your application from accessing this data.   

The ability for Google’s mobile Maps application on a windows mobile device 

to access GPS data from an external Bluetooth GPS receiver.  This allows 

the application to present the user with a moving map interface that the 

device was previously not capable of.  To add the GPS feature, it could be 

as simple as having a GPS module on your keychain. 

6.2.3.13 Bluetooth 
 

With most states having adopted laws requiring hands free cell phone use 

while driving, almost every device has adopted Bluetooth.  Bluetooth adds 

more functionality beyond just a wireless earpiece.  It can be used for network 

access via connection sharing, for stereo sound transmission through A2DP, 

file transfers, PIM sync and as mentioned above, peripheral access.   
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Not all devices are capable of all modes of transmission, both physically, and 

through software limitations.  There are also some security risks associated 

with using Bluetooth; a good application or hardware design can mitigate this 

risk. 

6.2.3.14 Near Field Communication and S Beam 
 

RFID technology offers numerous opportunities for business areas it can be 

used in. In recent years, the amount of RFID tags has increased rapidly. The 

technology is cheap and relatively simple. Most RFID systems are used for 

logistic purposes, keeping track of products, vehicles and other material. 

Some are used for security purposes like anti-theft systems.  

Tags are also placed in passports, containing biometric information about the 

pass holder. The latest trend within RFID is to use the technology for more 

advanced applications that can replace the magnet cards used today for 

payment and electronic key cards. The more advanced types of these cards, 

called proximity cards, have already been introduced in parts of Asia.  

The proximity standard was also modified to allow integration of the 

technology into cellular phones. This standard, named Near Field 

Communication (NFC) can therefore be used to replace key cards and 

Visa/MasterCard. At the same time, a small NFC reader integrated in the 

phone opens up for many new possibilities.  

Switching phone numbers with new people can be done in a quick manner 

by simple pressing the two cellular phones against each other. In the same 

way, Bluetooth connections can be set up without any manual configuration.  
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If this idea is accepted by consumers and companies, the cell phone could 

be the only device needed when a person leaves the house, since it in 

addition to being a phone also is a set of keys, an ID card and a wallet. 

The S Beam application builds on the functionality of the Android Beam 

feature in Android. It allows you to easily share content with others using NFC 

and Wi-Fi Direct. Sharing content with S Beam is fast and easy. 

6.2.3.15 Biometrics 
 

Biometrics will increasingly be leveraged as a means of identity verification, 

important to mobile commerce as well as many cyber-to-physical use cases. 

 

Figure 6: Facial Recognition 

 

The touch ID feature was first introduced by Apple in its iPhone 5s.  
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The Touch ID is a biometric fingerprint authentication technology and it can 

be used for unlocking a specific function or for transactions. The technology 

is based on scanner which takes a high-resolution picture of the fingerprint 

and converted to a mathematical formula encrypted then carried over a 

hardware channel to secure enclave on the chip.   

 

Figure 7: Fingerprint as Identity via Touch ID 

  

6.2.3.16 Stylus Pen 
 

The Stylus Pen has been around for quite some time, but Samsung used it 

recently in its Galaxy Note series. The pen can be used instead of the user’s 

hand to navigate through the phone’s functions and features.  
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The pen can be used in other apps as well. Many developers have worked 

on applications that work with the Pen such as “Pencil” application which is 

app that shows sketches being draw by the Pen. The app is available in the 

Google Play store.  

 

6.3 Networking and Device Dynamics 
 

Many applications need access to their hosted services on the internet. To 

program the app to effectively use network access, a developer needs to 

understand how mobile data networks function.   

Often developers program their apps interface to wireless networks the same 

way they would access a Wi-Fi or wired network.  The operational 

characteristics of a mobile network are completely different that a wired 

network.  

Careful design and planning are required to successfully program a mobile 

app to work in a wireless environment.  Wireless networks present unique 

challenges for the programmer.  This is radio communications, which 

presents a high risk of communications failure for every message sent (due 

to out of coverage conditions, weak radio signal and other phenomenon to 

do the physics of radio waves).  

Also, it is the exception handling that must be carefully thought out and 

designed for. Without good exception handling, the user experience with the 

app could be poor.  
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6.3.1 Connection Persistence 
 

The first thing to consider in the mobile app design is how information is going 

to be sent over the network.  There are two choices: connection-oriented or 

connectionless. In the connection-oriented model, a virtual path (i.e., 

connection) is established across the network and the data is sent across 

that path (e.g., how a telephone call works).   

In the connectionless model, the data (or portion of the data) is encapsulated 

in a packet (datagram) and sent over the network (i.e., how you send a 

message through the mail). 

In connectionless communications, the app has to be programmed to ensure 

the total message gets delivered.  In connection-oriented, it is the I/O system 

that ensure the message was delivered or not! 

In both models, the high risk of message failure needs to be programmed for. 

In the connectionless model, it is the app that has track how much of the 

message was sent when the error occurred and then retransmit the portions 

of the message not received by the recipient.  

In connection-oriented models, the app has to react to the I/O error and 

respond accordingly. 

Probably the single most important characteristic of connection-orient 

programming is to determine the state of the connection and ensure that 

connection to the network is still active.   
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For the purposes of a Mobile App, this becomes important when the network 

activation and attach can take several seconds or more if coverage is poor.  

To the user this connection time may be perceived as caused by the 

application they are using.  Beginning the network attach process early in the 

application start up could change that perception. 

6.3.2 Dial on Demand 
 

For most cellular data connections, dial on demand is the standard for 

network access.  When a device is powered up it performs an attach function, 

where it registers its availability on a providers’ network, this does not mean 

that it can pass data, only that it is identified on the network.   

When an application wishes to connect to the data network, the device 

initiates activation. During the activation process the network will assign an 

IP address to the mobile, and create the virtual private network tunnels 

needed to pass the subscribers data.   

Only when that is complete is the device able and ready to communicate 

across the wireless data network.  In a dial on demand model, it is important 

to remember this as a device may need to re-activate a session if the session 

times out. 

6.3.3 Always On 
 

There are cases where a device will maintain a persistent active data 

connection to the network.  This is most common when a push data device 

is used.    
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An example of this is the BlackBerry app and its live connection to its data 

network.  As part of their service model the network stays active to ensure 

delays for mail delivery are kept to a minimum.  This is also important when 

writing Mobile Widgets that intend to use this connection, this always on 

persistence allows an application to maintain a connection to external 

services. 

6.3.4 Connection Types and Limitations 
 

Over time devices are capable of using more and more network types to 

establish their network connections.  Each type of network presents its own 

set of problems for a developer to consider.  Unlike the wired world, wireless 

networking is subject to interference, saturation, distance, and environment.   

6.3.5 Cellular Data 
 

Aside from connection persistence, there are a number of other 

considerations when designing for a cellular data network.  The obvious 

limitation is speed.  Even with the fastest network technology, speed can be 

impacted by a variety of other variables, distance to the tower, physical 

objects between the device and the tower, how much traffic is being carried 

on the same tower and other radio interference.   

However, beyond the basic speed measure, there are other characteristics 

to consider.  For example, in the more advanced networks the speed itself is 

not consistent throughout a single download.  The speed may ramp up to its 

maximum, and then taper off slowly across the remainder of the download.   
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A programmer must leverage this behavior by caching the data during the 

initial burst, then reading the data as the remainder downloads.  The file sizes 

transferred can also be optimized for better perceived speeds. 

One of the benefits of using a cellular data network, is additional data may 

be available to the application.  Cellular networks carry quite a bit of 

information about device location as well.  An application can access this 

location-based information to present different data to the user. 

6.3.6 Wi-Fi 
 

Virtually all mobile devices include Wi-Fi capabilities today.  Most carriers 

leverage this technology to present alternative communications networks to 

the consumer.  Wi-Fi provides a device an alternate method for accessing a 

local network or the internet versus the cellular network.  This additional path 

translates into a cost savings for the user, who takes advantage of them, as 

Wi-Fi access does not carry the usage costs as cellular data does.   

The local network access capability also provides Wi-Fi accessible 

businesses to provide customized services directly to a mobile and its users.  

This local access model has changed how we use our mobile devices.   

Over a decade ago, T-Mobile was an innovator in this area, offering a solution 

in which Wi-Fi was leveraged to provide a hotspot at home in conjunction 

with mobile service.  Innovative for its time, the service allowed a device to 

make use of a combination Wi-Fi and VoIP gateway on a user’s home 

broadband connection to make their phone calls through the internet back to 

the phone network switch.   



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 92  
 

This Unlicensed Mobile Access (UMA) model substituted cheap broadband 

access where expensive over the air network usage and costs used to exist. 

6.3.7 Bluetooth 
 

As in the case of the external GPS device above, it may be possible for an 

application to access a Bluetooth paired device.  However, it is unlikely that 

the application will have any control of the Bluetooth stack as that is typically 

an operating system function.  With that in mind, for mobile widget purposes, 

Bluetooth is only an indirect consideration for accessing an outside 

peripheral or network not provided for by the base mobile device. 

6.3.8 Bluetooth Low Energy 
 

BLE is a wireless personal area network technology designed and marketed 

by the Bluetooth Special Interest Group (Bluetooth SIG) aimed at 

applications in the healthcare, fitness, security, and home entertainment 

industries. It is independent of Bluetooth and has no compatibility.  

Compared to Classic Bluetooth, Bluetooth Low Energy is intended to provide 

considerably reduced power consumption and cost while maintaining 

a similar communication range. BLE has a range of 300 ft with reduced 

power consumption. 

It is supported in iOS, Android, macOS, Linux, Windows 8 and Windows 10. 

The BLE technology was developed for markets/applications that need low 

energy technology. In particular, health and fitness programs that use small 

sensors attached to the user's body and form a complete network of sensors 

referred to as a Body Sensor Network (BSN).  



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 93  
 

BLE offers the following characteristics: 

 Low power requirements that may increase the life cycle of the 

applications for months or even years 

 Small size that makes it fit even in small cells in size of a button. 

 Relatively low cost 

 Compatibility with a wide range of devices that almost any user has 

in his pocket such as Smartphones, tablets and laptop computers 

Bluetooth SIG defines a wide range of specifications for how the technology 

works in certain application of low energy devices. These standards are 

supposed to help different device manufacturers to develop devices that 

support the technology and ensure compatibility with each other. Generally, 

all profiles imply a generic attribute standard termed as GATT.  

The GATT protocol will be used to exchange short pieces of information 

known as attributes over the low energy communication link in relatively 

higher baud rates.  

The GATT profile is used in enormous number of applications in several 

fields. Yet, as previously noted, the most common type of fields that employ 

GATT and BLE is the medical and fitness areas along with the proximity 

sensing application used in any industry.  

Generally, the health care area includes:  

 HTP: protocol for medical temperature measurement and reporting 

application 

 GLP: blood glucose monitoring 

 BLP: blood pressure monitoring 
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Additional to that the sports and fitness area also has a wide range of 

applications that utilize GATT. Fitness applications include:  

 HRP: Heart rate measuring 

 CSCP: Bicycle cadence and wheel speed measuring 

 RCSP: Measuring running speed and cadence 

 LNP: Location tracking and navigation 

There are also many applications that utilize BLE and its profiles for proximity 

and alerting. The most common types of these applications are: 

 FMP: Allows BLE device to fire alerts in another device within the 

communication range. This application is known as “find me” 

 PXP: Application that detects any BLE device in a certain range 

BLE devices operate in the same spectrum range of the classic Bluetooth. 

However, it uses different channels. The data are transmitted in every 

channel using Gaussian frequency shift modulation. Also, it uses the 

frequency hopping technique to eliminate narrow band interference issues. 

6.3.9 Mobile Device Computing 
 

Just as in other computing sectors, the processing power in mobile devices 

increases with each generation.  As manufacturing techniques produce more 

electrically and thermally efficient chips, more power is at our fingertips in our 

mobile devices.   
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A decade ago, just being able to function as a cellular phone was enough of 

a draw for our devices, now we have devices capable of rendering 3D 

graphics on large high-resolution displays.  We no longer ask our phones to 

manage just an address book; they are expected to function as multimedia 

players, application hosts, cameras, GPS devices, and more.   

6.3.10 Platforms and Speeds 
 

The majority of the heavy processing mobile devices currently use variations 

on the ARM processor architecture.  Originally developed by Acorn in the 

80’s, the Acorn RISC Machine architecture has had a number of different 

companies involved in its development and advancement, including Apple, 

Intel and Marvell who currently owns and develops the platform.  

6.3.11 LTE, 5G and Beyond 
 

With the release of 5G connectivity, mobile apps will be able to function more 

efficiently and they will be better situated to integrate and use technologies 

like augmented and virtual reality to their fullest capabilities. 5G will enable 

developers to create richer user experiences, which, ultimately, is a deciding 

factor for using an app or not. 

With the high speed and low latency that 5G networks offer, developers can 

provide end users with exceptional user experiences. For example, video 

and gaming apps will require less buffering time, which allows for 

experiences to be more immersive and responsive.  
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Increased network speeds and the ability to handle more data will enable 

gamers to download gaming packages over a cellular network instead of 

being required to download only over a Wi-Fi network. 

5G will enable developers to integrate other technologies into apps more 

effectively. Specifically, the app market will likely see a rise in cloud-based 

applications. As the tasks we require our smartphones to complete will 

become increasingly complex, having the ability to create apps that can 

effectively use the cloud as a means of data storage will redefine how and 

when apps can be used.  

Essentially, by placing the app’s data within the cloud, users can access and 

run apps without having to install them on their devices physically. This 

means that the physical limitations of a device’s processing power and 

hardware won’t dictate whether an app can be used or how efficiently it will 

run. Again, this makes the experience more enjoyable for the user. 

While it will be some time before users, developers and businesses area able 

to enjoy the advantages of 5G fully, the technology will play an integral role 

in helping developers meet evolving user demands. As mobile apps continue 

to advance. 4G technology will not be able to support the massive amounts 

of data being created, hence the need for 5G and beyond. 

LTE has demonstrated signs of being overburdened in the past, as many 

studies have shown that network speeds drastically fluctuate throughout the 

day based on how many users are connected.  These issues have been 

largely addressed through the evolution of LTE including LTE Advanced and 

LTE Pro technologies. 
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Figure 8: Evolution of 4G, Advances in LTE and 5G Introduction 

 

To support the next generation of mobile applications, 5G and its promise of 

high data transfer speeds, lower latency and increased connection density 

will be the only way to provide users with satisfactory use experiences. For 

businesses, that translates into increased user retention rates and app 

revenues in the coming years.  

As 5G network launches accelerate, opportunities for an emerging market 

for every component, device and software service necessary to facilitate the 

data-intensive environment of 5G will continue to emerge. 
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About ten years ago, the phrase 'Beyond 4G' (B4G) was coined to refer to 

the need to move beyond what was currently envisioned as part of the 

evolution for 4G via the LTE standard. Since it was not clear what 5G might 

entail, and only pre-standards R&D level prototypes were in the works at the 

time, the term B4G lasted for a while, referring to what could be possible and 

potentially useful beyond 4G. 

Somewhat ironically, the LTE standard is still evolving itself and some 

aspects will be used in 5G. In the same vein as B4G, “Beyond 5G” (B5G) 

can be seen as a pathway to 6G technologies that will render fifth generation 

capabilities and 5G applications pale in comparison.  

5G technology (and resulting apps and services) are anticipated to be largely 

a stepping stone to the 6G technology market. Stated differently, just as 3G 

did not add substantive value, largely a bridge to 4G/LTE, we also see 5G 

acting as a catalyst for the 6G market. 

Just as 5G took shape after several years of R&D focused on B4G 

technologies, the ICT industry is in a similar situation with sixth-generation 

(6G) wireless as leading organizations begin to focus on B5G market 

opportunities. There will be a need for substantial engineering efforts ranging 

from innovation in materials science, electrical engineering, power 

management, and many other areas as part of a multi-disciplinary approach. 
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Mind Commerce sees this as the case for a few key reasons including: (1) 

5G will have minimal effect in the near-term for the consumer segment, (2) 

Advanced 5G and edge computing supported private wireless solutions for 

enterprise and industrial sectors will facilitate innovation in smart buildings, 

smart factories, and automation in general, and (3) 5G will pave the way for 

expansion of immersive technologies (AR, VR, and haptic Internet), but a 

truly rich user experience will not come until the 6G technology market is fully 

developed. 

Leading companies and NGOs are focused on both the evolution of 5G as 

well as completely new technologies, capabilities, and solutions that will be 

unique to the market beyond 5G. Leading ICT service providers (such as 

NTT DoCoMo), vendors (such as Samsung), academic intuitions (such as 

University of Oulu) and other NGOs are identifying the purpose, goals, and 

associated capabilities for sixth generation wireless.  

Mind Commerce is closely tracking developments with these organizations 

and others. In addition, we are monitoring companies working on advanced 

materials science for smart surfaces. We are also tracking advanced power 

management and self-powered IoT devices developments involving many 

approaches including energy harvesting technology. 

R&D considerations are driven by ICT ecosystem economics, such as new 

B5G market-driven business models and opportunities, as well as societal 

factors, such as the United Nations Sustainable Development Goals. 

Additionally, the 6G market will also focus on filling 5G capability gaps just 

as B4G intended for LTE. 
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More than ever before, 6G technology will represent an integrated set of 

previously disparate technologies. Several key technologies will converge 

with 6G including AI, big data analytics, and computing. In addition, next-

generation 6G capabilities in the areas of sensing, imaging, and location 

determination will generate vast amounts of data that must be managed on 

behalf of the network owners, service providers, and data owners. 

The introduction of 5G paves the way for much of this convergence, such as 

the need to deploy edge computing to ensure overall throughput and low 

latency for URLLC solutions as well as supporting mMTC in the form of many 

low-power IoT devices that do not have their own on-board computing. 

Whereas the addition of mobile edge computing (MEC) is a point of 

consideration as an addition to 5G networks, MEC will be built into all 6G 

networks. 

Edge and core computing will become much more seamlessly integrated as 

part of combined communications/computation infrastructure framework by 

the time that 6G networks are deployed.  

This will provide many potential advantages as 6G technology becomes 

operational such as improved access to AI capabilities. Working in 

conjunction with AI, computational infrastructure will be able to autonomously 

determine the best location for computing to occur, which shall include 

decisions about storage, processing, and data sharing. 
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7 Mobile Commerce and Advertising 
Applications 

 

The number and types of markets available for the mobile app category is 

still growing, new platforms, new capabilities, and new ideas are being 

released on a regular basis.  Mobile apps are driving innovation in areas 

previously unheard of.  To understand just how innovative this market has 

become, be sure to look at the Future of Apps section. 

The dynamic development of mobile commerce and the increasing 

integration in the Internet have opened up an entirely new research and 

development field. Several frameworks have emerged to define the wide 

range of mobile computing applications, characteristics and services.  

One such framework presents classes of mobile applications ranging from 

retail, auction, financial services, advertising, and inventory management to 

mobile office, distance education, and data center. Another framework 

groups mobile services into goods, services, and content for consumer e-

commerce, and activities among trading partners.  

7.1 Mobile Commerce 
 

Mobile commerce is characterized by mobility, ubiquity and localization. 

Ubiquity is achieved since the users are mobile (carry cell phones or other 

mobile devices from place to place) and has the ability to receive information 

and perform transactions at any time and any location.  
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Location technologies such as GPS enable m-commerce users to access 

information and services specific to their location. Mobile devices in an m-

commerce environment are typically operated by and configured for a single 

user and thus services can be personalized. 

This enables many m-commerce uses cases involving B2C (Business to 

consumer) and C2C (Consumer to Consumer) m-transactions services such 

as stock trading, mobile banking and location-based advertising. It also 

enables B2B (Business to Business) m-transactions such as access to B2B 

e-commerce marketplaces, access to bilateral online trading systems, and 

banking services.  

Personal life management of everyday activities, such as e-mail, chatting, 

instant messaging, entertainment, multipurpose remote controls, and 

information services such as weather forecasts and news updates. Mobile 

office support users by using e-mail, calendar, groupware and information 

services. Mobile operations for sales force support, field service 

management, fleet management, and remote monitoring. M-Commerce 

customers may be more demanding and less enduring than e-commerce 

users. 

Mobile users require value-added services that can be feasible or non-

feasible according to existing technologies and m-commerce constraints 

such as, performance, reliability, security, ease of use, bandwidth, etc. 

Following are the advantages of m-commerce. Customers are very easily 

accessible since most mobile device users walk around with their gadgets; 

hence sellers can communicate with the buyers immediately. By leveraging 

location and identity tools, commerce services can be personalized and the 

user can have control over the transactions. 
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7.2 Mobile Advertising 
 

Aside from developing applications for the mobile app space, one large and 

upcoming market to consider is the arena of mobile advertising.  Wireless 

technologies such as location-based services, and Wi-Fi localized 

application serving allow advertisers to reach their audiences at or near the 

point of sale.  This targeted advertising is reaching the consumer in a 

completely new way, not only can an advertisement be presented to the user, 

but an interactive experience can be a part of the brand exposure. 

Mobile advertising is increasingly important, as cell phone adoption rates, 

especially smartphone adoption rates, soar. With a range of mobile 

advertising options, including mobile app display ads, search ads, rich media, 

video and push notifications, and the landscape can be a bit complicated.  

Advertisers are expected to increase mobile and digital marketing budgets 

over the next year. With this in mind, it’s essential that advertisers keep up-

to-date on their options in the mobile space.  Mobile advertising methods can 

be used through mobile web, messaging apps, mobile videos, and in-

applications ads. 

7.2.1 WiFi Issues and Opportunities 
 

WiFi advertising has certain advantages over cellular. For example, Wi-Fi 

data collection avoids the accuracy limitations of GPS for targeting and 

retargeting customers. It also allows for better data collection including dwell 

time and customer profiles. 
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In addition, recent changes to the way Apple and Google plan to share 

location data with third-party advertisers threatens to diminish the reliability 

and accuracy of the data that advertisers have relied on for years to 

understand the behaviors of their retail customers.  

Apple’s latest iOS update limits the GPS tracking of its users to approximate 

locations, making it difficult to pinpoint which customers are visiting which 

retail stores, particularly in denser, urban areas. They will also send more 

frequent push notifications regarding opt-in GPS tracking to its users, 

threatening to reduce the already low, 37%, adoption of GPS tracking that 

the retail industry relies on. 

7.2.2 SMS Issues and Opportunities 
 

With approximately 98% of the U.S. population owning cell phones and 99% 

of those phones being SMS-enabled out of the box, SMS is one of the most 

popular communication methods in the world.   

Mobile advertising will provide the following benefits: 

 Reducing the effort required to produce creative material 

 Ensuring that advertisements display effectively on the majority of 

mobile phones 

 Ensuring that advertisements provide an engaging, non-intrusive 

consumer experience. 

Mind Commerce expects that growth of spending on mobile advertising will 

grow from $582 billion in 2020 to $935 Billion in 2023.  
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The mobile app space has grown exponentially, and does not show any signs 

that the market will be limited in the near to mid future. Globally, consumers 

spent $111 billion on mobile app purchases in 2020. This is a 30 percent 

increase from 2019, in which apps stores generated $85 billion in revenue. 

At one time, mobile app stores consisted of just a handful of sites. Over time, 

however, numerous niche and specialty sites emerged, giving consumers 

more choices.  

App creators and consumers no longer find themselves limited to the Google 

Play Store and the Apple App Store. Many other options exist, and since 

they’re smaller than the Big Two, apps prove far more discoverable via third 

party platforms. 

Mobile app stores designed for specific niches and industries or for particular 

markets offer mobile app developers more attention, with better visibility and 

possibly more downloads.  

Unfortunately, mobile app stores are dynamic. The third-party mobile app 

stores come and go, creating confusion among both brands and consumers.  

Wireless data traffic continues to exceeded voice traffic.  All due to mobile 

devices and third-party Mobile Apps.   

Mobile application stores are evolving. In 2009 and 2010 mobile stores from 

OEMs, OS vendors and MNOs dominated the marketplace. At that time the 

number of app stores jumped from 18 (2008) to 57 (2010), by 217% in two 

years.  

Before the launch of Apple application store stores like GetJar and Handango 

were the place to go to if users wanted to download a mobile application. 
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Apple launched the “Apple Application Store” which dominated the market 

immediately with 81%of market share in 2008.  

In 2009 and 2010 competitive offerings from other OEMs, OS vendors and 

MNOs increased. In only two years the number of app stores jumped from 

18 (2008) to 57 (2010), by 217% in two years. But like the mobile device 

market, that has changed. Currently Google Play/Android is estimated to 

have 3 million apps in 2020. Apple iOS App Store recently reported 1.8 

million apps.  

You’ll notice that the majority of mobile app stores in our list below focus 

exclusively on apps for Android devices.  

This is due to the following reasons: 

  Android market share stands at just over 54 percent.  

 Android is a more open platform, installed on devices ranging from 

Samsung and LG to the Google Pixel Motorola phones.  

 Google Play has certain limitations and restrictions that the other app 

stores don’t have, which makes the alternatives more appealing to 

certain consumers. 

There is an exception. Cydia, is an online mobile app store designed to 

provide apps for iOS devices.  
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8 Application Store Case Studies 
 

8.1 Apple App Store 
 

Apple joined the mobile space in 2007 and changed how the world looks at 

its mobile devices.  A newcomer to the market without any previous 

experience in the mobile space, before the year was over, more than 1 million 

iPhones had sold, and the device was named Time Magazine’s Invention of 

the Year.  

270,000 phones were sold during the first 30 hours of sales.  And the phone 

promised new and innovative applications.  Initially through AJAX enabled 

web applications, an industry first, and later through an SDK with an 

application store.  The SDK was officially announced on March 6th, 2008 and 

developers were allowed to sign up, by March 12th more than 100,000 

developers had done so. 

As an example of the desire for developers to create applications for the 

iPhone, an entire developer community has opened up around writing 

applications for unlocked iPhones (an unlocked iPhone is one that was 

configured to allow third-party applications).   

This forced Apple to opened the iPhone to third-party development, because 

there were already hundreds of third-party applications already developed 

for the device.  Anticipating this flood of development Apple provided for an 

application store through their iTunes software.  Developers can sell their 

application through the store and take 70% of the revenue on the sale, Apple 

keeping the remaining 30%. 
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With 3 years into the market, Apple’s iPhone and its Mobile App capabilities 

have become a strong competitor, and opened the doors to development of 

new and more innovative ways to use the mobile application space. Apple is 

the king of the apps when it comes to revenues. By 2009, the App Store 

raked in $1.78 billion in global sales (up 132%) and captured 82.7% market 

share.  

The rise in application downloads is facilitated by the strength of the 

smartphone market, with device shipments being a major driver. Software 

sales from Apple's mobile App Store as well as competing options like the 

Android Market are expected to continue their huge growth in the coming 

years. 

The number of apps on the Apple store became a "problem" for users, 

overwhelming them with choices. Then mobile network operators (“MNO”) 

created their own application stores to compete with Apple by providing an 

improved customer experience. The leading stores already have hundreds 

of thousands of apps, so it's hard for operators to compete with those 

numbers. 

On the other hand, too much choice brings serious problems in terms of 

application discovery for both developers and users, which operators can 

turn to their advantage. For instance, if a customer searching for a weather 

application in the Android Market will find numerous possibilities and many 

of those options may not have user ratings or reviews.  

MNOs tried to improve the experience by offering a "narrower, yet fully 

vetted, choice of apps" that could be tailored for users based on subscriber 

data.  
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As more content and services are delivered over their networks, many MNOs 

are aspiring to move up the value chain. When it comes to detailed subscriber 

data, operators certainly have the competitive advantage. 

While they must clearly be careful to respect their customers' privacy, the 

data they hold leaves them well positioned to propose targeted marketing 

services, such as promotions and recommendations, as well as richer 

editorial guidance, better localization, improved security and simpler billing 

processes.  

By creating their own application store, a carrier was hoping to boost 

customer loyalty by building a consumer experience that users prefer.  This 

could also lure new users, who would only be able to get that experience 

from one carrier.  

Some operators are concerned that having their own branded app stores will 

appear as a throwback to the 'walled gardens' of the past. While consumers 

would probably object to operators installing their app stores in place of 

vendor ones, there is no reason for operators not to pre-install their app 

stores alongside vendor stores to compete on user experience. But this idea 

never took off. 

The Apple App Store is the application store for iOS platforms. The store is 

web based with the device/Smart phone seeing the server as a directory. 

The actual application is stored in many cases on a remote server and the 

Application Store program simply selects, manages payment and then 

downloads it off the server. 
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The web site itself offers the customer break downs of applications by 

functionality, featured, top free and top chargeable applications. Apple’s 

provides a list recommended applications and customer favorites.  

Search tools and Help documentation is provided to aid the customer in 

navigating the store, paying (as required) and downloading the selected 

applications. 

All iOS platforms provide an app that provides access to the Apple 

Application store. This allows downloads.  The app also provides revision 

controls to allow the user to keep his apps up to date. 

With Apple brand loyalty at a 90% retention rate, the iPhone has shown 

staying power.  This success has impacted the Mobile App marketplace, 

which is still doing very well.  

For iOS users, the Apple App Store is often the first place to look for new 

applications. According to Lifewire, the Apple App Store contains 2.1 

million apps, though that number includes apps developed specifically for 

Apple TV and Apple Watch, among other products. 

Developers building apps for both Android and iOS users have the best 

potential for success. However, there are nearly 5 million apps in all mobile 

app stores. Competition is stiff. 

8.2 Android App Stores 
 

With Android being an open-source OS platform for smart phones, 

controlled by consortium members, there are a number of application stores 

supporting Android Apps.   
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Many of the Open Handset Alliance members have their own application 

stores (i.e., Google, LG, Huawei, Samsung, et.al). Handset company stores 

provide apps specifically supported on the handsets they sell.   

Since the Open Handset Alliance, who controls Android, promotes Android 

development, directs their customers to the Android Market website 

(operated by Google), for applications to run on Android Handsets.  In 

March, 2012, Android Market and Google Music stores were merged, now 

operating as the Google Play store. 

Android Market provides an app called "Market", preinstalled on most 

Android devices, allows users to browse and download mobile apps 

published by third-party developers. Users can also search for and read 

detailed information about apps on the Android Market website. 

Android Market filters the list of applications to those compatible with the 

user's device. In addition, users may face further restrictions to choose of 

apps where developers have tied-in their applications to particular carriers 

or countries for business reasons.  Carriers can also ban certain 

applications, for example tethering apps. Some carriers offer direct carrier 

billing for Android Market app purchases. There is no requirement that 

Android applications be acquired from Android Market. Users may download 

Android applications from a developer's website or through a third-party 

alternative to Android Market. 

Only Android devices that comply with Google's compatibility requirements 

may install and access Google's closed-source Android Market app, subject 

to entering into a licensing agreement with Google. 
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Application developers receive 70% of the application price, with the 

remaining 30% distributed among carriers and payment processors (Google 

does not take a percentage). Revenue earned from the Android Market is 

paid to developers via Google Checkout merchant accounts, or via Google 

AdSense accounts in some countries.  

Just as the entire Android system is largely open, so the method of getting 

apps onto Google’s mobile OS is also unfettered. In most of the rest of the 

world, the official Android Market suffices as the primary app source – but 

in China, the situation has evolved quite differently. That’s where dozens of 

app stores – some legitimate; some dodgy – come into play. 

In terms of revenue, Apple’s App Store is the market leader, generating $72 

billion in revenue for 2020.  Up 30 percent from $56 billion in 2019. Google 

Play generated $38 billion in revenue in 2020, up from $30 billion in 2019. 

8.2.1 Google Play Store 
 

The Google Play Store, which hosts movies and other content as well as 

apps, was one of the first mobile app stores. It opened its doors in 2008 and 

exclusively targets the Android market. The platform boasts 2.6 million apps 

as of Q1, 2019. 

While the Google Play Store has a robust search engine that makes finding 

apps easy for consumers. However, app developers find that their apps get 

buried in search results. This to led to the rise of other Android-specific 

mobile app stores. 

  



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 113  
 

8.2.2 Samsung Galaxy Apps 
 

Samsung and other Android device manufacturers have discovered that they 

can integrate their customers more fully under their brands by offering mobile 

app stores of their own.  

Since Samsung can preload its own app store onto its Android devices, 

customers have the apps they want at their fingertips. Far fewer apps exist 

in this store compared to Google Play, so third-party app discoverability is 

much higher on the Samsung store versus Google Play. 

8.2.3 Huawei App Store 
 

This mobile app store is primarily targeted to the Chinese market, with most 

app names and descriptions written in Chinese characters. Huawei is 

installed on many of the company’s devices and allows people in countries 

without access to the Play Store to download the apps they want to use. 

8.2.4 LG Smartworld 
 

LG’s mobile app store, SmartWorld, that is automatically installed on LG 

phones. This app store also offers applications that are designed for LG TVs 

and other devices. 
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8.2.5 Sony Apps 
 

The Sony Apps market is designed for Sony mobile devices owners who 

want to search natively on their phones or tablets without turning to Google 

Play. It’s geared primarily toward entertainment, but offers an array of brand 

apps, as well. 

 

8.2.6 Amazon App Store 
 

The Amazon App store started in March 2011 with a lot of expectations for it 

to grow and be a great competitor to the Apple App store and Google 

Play/Android App store. The Amazon Appstore hosts Android apps and 

comes preinstalled on devices like the Fire Phone and the Kindle Fire in place 

of the Play Store. 

Consumers with any Android-powered device can download the Amazon 

Appstore.  

Android developers are turning to Amazon’s App store in greater numbers; 

due to Amazon App store’s revenue per user tops that of Google Play, or 

even iOS, in some cases.  

.  
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Figure 9: Amazon App Store 
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8.2.7 Other Android App Stores 
 

Many Android users choose to search independent Android App 

stores instead of the larger Android app stores for the following reasons: 

 Sites display of app listings.  

 Screens that are highly intuitive and easy to navigate. 

 offer open-source software  

 offer free apps. 

Here are some of the more viable independent Android App Stores: 

 Aptoide 

 F-droid 

 SlideME 

 Uptodown 

 AcMarket 

 1Mobile 

8.3 General Mobile App Stores 
 

Another App Store option for users are independent App stores. Here are 

some of the more viable independent App Stores: 

 AppBrain – provides a collection of app promotion tools and 

browser-based mobile apps. 

 Appland – offers apps for Android and iOS. 

 Appolicious – prides itself on performing QA on all the apps in its 

store.  Promotes it has highest quality apps. 
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 Bemodi – provides apps that are downloaded via the Opera web 

browser 

 Cydia – provides privileged escalated (iOS jailbreak) Apps. Using 

these apps is a violation of iOS licensing agreement. 

 Getjar - offers apps for Android, iOS and other mobile OSs. 

 Itch.io – exclusively provides mobile device games. 

 Kongregate – provides games and entertainment apps. 

 NeXva - provides controls to App developers to allow them to control 

how their content is distributed. 
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9 Mobile Application Market Outlook 
 

9.1 Mobile Application Overall Market 
 

App downloads set a new record in 2020 to 143 million downloads, up nearly 

24 percent from the 116 million downloads in 2019. Due to the pandemic, the 

Tools category saw the most non-game installs to almost 9 billion.  Mobile 

versions of Zoom and WhatsApp led the way. As with revenue, games are 

the most downloaded mobile applications. 

The volume of Zoom and WhatsApp downloaded shows how powerful the 

Mobile App market is and how business products have learned to leverage 

a strong mobile application.   

A successful business product can become even more successful by moving 

into the mobile arena.  As the COVID-19 pandemic showed, it is critical to 

ensure that customers’ business needs are provided for remotely as well as 

in the office.   

9.2 Mobile Sales Potential 
 

Worldwide mobile phone sales to end users totaled nearly 138 million unit’s 

year end, 2020, a drop of 13 percent from the same period in 2019.  It is 

expected that mobile handsets will grow to 193.4 million units shipped by 

2025.    
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Tablet shipments grew 10 percent in 2020 to 48.9 million units. Growth is 

expected to remain flat over the next five years and be 48 million units 

shipped in 2025. The anticipated revenue outlook for the wireless industry is 

still positive and expected to grow with handset sales, handset traffic usage 

and mobile application downloads.   

9.3 Forecasted Smart Phone Sales 
 

Smart phones dominate the mobile handset sales.  As of 2020, 134.1 million 

units sold (out of 138.8 million mobile handset sales).  This is 97% of the all 

sales. The 4.7 million standard handset sales in 2020, is down 32 percent 

from 2019.  

9.4 Growth Indicators 
 

Fueled by the smartphones and new tablets supporting 5G, we can continue 

to expect major changes to the mobile application market.  As previously 

mentioned, 5G will offer mobile apps greater bandwidth and higher download 

speeds. 5G will make possible new applications such as the IoT and machine 

to machine communications. 

Mind Commerce expects 5G technology to positively impact the mobile app 

marketplace, providing entry into industries like augmented/virtual reality, 

gaming and unified communications. 5G will enable developers to integrate 

other technologies into apps more effectively (i.e., cloud-based applications). 
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The deployment of 5G cellular technologies will accelerate the evolution of 

mobile application development and mobile APIs. With the release of 5G 

connectivity, mobile apps will be able to function more efficiently and they 

will be better situated to integrate and use technologies like augmented and 

virtual reality to their fullest capabilities. 5G will enable developers to create 

richer user experiences, which, ultimately, is a deciding factor for using an 

app or not.  

With the high speed and low latency that 5G networks will offer, developers 

can provide end users with exceptional user experiences. Increased 

network speeds and the ability to transfer and handle more data will enable 

mobile app games to download gaming package over a cellular network 

instead of being required to exclusively download over a Wi-Fi network.  

5G will enable developers to provide richer and powerful user experiences.  

Successful mobile applications are typically perceived by their users as being 

accessible anytime and anywhere, highly adaptable to the user’s needs and 

not revealing any private information about the user. However, many 

potential consumers of mobile technology are not convinced that all m-

commerce applications would provide them the same experience as those of 

e-commerce.  

Presently, m-commerce is not positioned to replace e-commerce; instead, it 

is best suited to supplement it. A number of socio-technological factors have 

a significant effect on the customer perception and the rate of adoption of 

mobile technology and m-commerce. These factors form tightly integrated 

socio-psychological barriers that include user unawareness, inefficiency of 

devices, security and privacy concerns, and others. 
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Consumers are not always aware of the capabilities of their mobile devices 

to conduct m-commerce transactions, availability of m-commerce services 

and/or the pricing scheme of their wireless carrier. With a wide range of third-

party e-commerce vendors, it is frequently left to the initiative of the users to 

discover the possibilities for m-commerce transactions.  

In many scenarios of using mobile devices for commercial transactions, self-

efficacy of the consumer plays a very important role in exploring new 

functionalities. Limited functionality of mobile devices may further hinder the 

willingness of the users to actively use them as m-commerce medium. 

Research indicates that every additional navigational input reduces the 

chances of completing of a transaction by half. 

Limited screen size, battery power, and processor speed require device 

manufacturers to be acutely aware of the multitasking behavioral patterns of 

the device users. Personalization and adaptability of applications can 

typically compensate for the ergonomic drawbacks and limitations of the user 

interface, but it may adversely impact other aspects of the users’ experience, 

such as privacy and security. There is a clear need for mobile applications to 

be able to accommodate the limited attention span of mobile users and the 

patterns of their multitasking behavior.  

Personalized features of context-aware applications are typically more user-

friendly in that they can adapt themselves to the needs of each individual 

user. However, most context-aware and customizable systems require that 

the users provide some personally-identifiable information and/or allow the 

system to track their behavior and actions. This inevitably leads to the issues 

of privacy and security, which are a major concern for mobile users.  
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Obviously, concerns for individual privacy have a negative impact to the 

adoption of m-commerce services. Consumers rightfully fear that they can 

be tracked and profiled, and their transaction history and navigation patterns 

can be analyzed and misused. 

9.5 Market Analysis 
 

When considering market size and future forecasting in any marketplace it is 

important to look at historical trends.  As with most markets the rule of SWOT 

applies with the smart phone marketplace.   

In any market there is a phenomenon where during the initial growth many 

players will enter the market, but over time the market will settle on to two 

dominant players.  The two top players will dominate the sales within the 

market segment, others in the segment may still enjoy profitable business, 

but not on the scale of the top two.   

This is evident in many markets; with desktop operating systems there is 

Microsoft Windows and Apple OSX, with PCs there is Dell and HP.  Often 

the number of notable players is a good indication of growth and direction in 

a market segment.  When the segment is capable of sustaining more than 

two players, it could indicate sales growth or a change in dominant parties. 

If we take a look at the major players over time in the smart phone market, 

we see that the rule of SWOT still applies.  Consider the following table; every 

year prior to 2008 we had two dominant platforms.   
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There was quite a bit of flux over the years within who held the top two spots, 

but this can be attributed to the emergent nature of the smartphone market 

segment.  Many new players were jockeying for the consumer dollar in this 

fast-growing segment.  But in recent years we saw enough expansion both 

domestically and internationally to sustain existing platforms as well as bring 

in new exciting platforms. 

Table 3: Smartphone Market Leaders 

 

Year Dominant Two Newcomer 

2001 Palm and Handspring Blackberry  

2003 Palm and Blackberry Windows Mobile 

2005 Window Mobile and Blackberry Symbian 

2007 Windows Mobile and Blackberry iPhone 

2008 Windows Mobile, Blackberry, Symbian, 

iPhone 

Android 

2009 iPhone and Android Palms WebOS 

2010 iPhone and Android Samsung Bada, MS 

Phone 7 

2011 iPhone and Android Many 

2012 iPhone, Android and Microsoft Many 

2013 iPhone and Android Many 

2014 iPhone and Android many 
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Starting in 2008 the iPhone and Android devices emerged and started to 

make impact. However, the incumbent platforms are still able to sustain 

growth.  Blackberry sales in 2008 increased more year of year than all 

previous years.  Symbian shipped more smart phones in 2008 than 

previously.  

Starting in 2009, iPhone and Android phones took over as market leaders.  

In 2014 Windows Mobile’s market share has dwindled considerably, however 

with the release of MSs Phone 8 somewhat changes things.  And the overall 

percentage of smart phones sold in comparison to mobile sales as a whole 

has increased year over year.   

The market is now dominated by Android, but Apple is still making more profit 

due to its good turnover.  

9.6 Application Store Market Performance 
 

9.6.1 Apple App Store 
 

Apple does provide some statistics about their App Store through their 

quarterly reports, based on some of those numbers the App Store is a huge 

success.   
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It truly has redefined the mobile marketplace, raised consumer expectations 

of both of the applications, their design, and the ease of installation and use.  

The success of the App Store is a testament to what their innovation has 

done to the market segment. 

 

                                                              Figure 10: Apple App Store vs. Music Sales 

Apple’s iTunes once accounted for 34 percent of all music sales within the 

U.S. In 2019, Apple made changes to iTunes, morphing it into a new offering. 

With macOS Catalina, the iTunes media library is now available in the Apple 

Music app. 
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Digital music sales once accounted for a 40 percent share of all U.S. industry 

sales, a trend which has benefited online retailer Amazon. Amazon, who 

benefits from sales of both digital and physical music, has risen to second 

place in the rankings. 

For Apple, digital video follows music sales. Apple iTunes accounted for 64.5 

percent of all 2012-2013 revenue from electronic sell-through and Internet 

video on demand (IVOD), keeping at bay retail heavyweights such as 

Microsoft, Amazon, Sony and Wal-Mart. The introduction of the iPad and the 

upgraded Apple TV helped the Cupertino, CA Company maintain its lead.  

Microsoft’s Kinect 3D motion sensor system for the Xbox 360 helped 

strengthen its No. 2 position, accounting for 17.9 percent of U.S. electronic 

sell through and IVOD consumer spending. That’s up from 11.6 percent in 

2009. Sony held the No. 3 ranking last year with 7.2 percent. 

9.6.2 Android Marketplace Analysis 
 

Android took the market by storm with its new applications and features. The 

strongest feature about Android is its 60 percent free apps. Most of the paid 

apps in the Apple App Store are free on the Android Google Play store.    

Apple is maintaining their closed platform stance, and exerting strict control 

of applications approved for their App Store.  Contrarily, Android is allowing 

developers to access APIs deeper into the phone’s core functionality, and 

encouraging developer innovation.   
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An example of this is with the Android platform a developer can write code to 

change the phone’s call behavior, or run a background process to trigger 

when the device is in a particular location.  Both of these behaviors are not 

allowed when developing for the iPhone. 

With the success of the Mobile Apps market, many application developers 

are finding success with their new products.  With this growing marketplace 

and such a green field market segment, just how successful are Mobile Apps 

and content publishers.   

In the 4 days following the Android Market and Google G1 launch, the U.K. 

newspaper The Daily Telegraph had more than 31,000 Android device visits 

to their site, and over 5,000 applications downloads.  Other companies have 

been pleased with the Android Market’s launch performance as well, 

including mobile gaming developer Glu Mobile, who also develops for the 

iPhone and Nokia’s N-Gage platform. 

In understanding mobile applications available for Android, there are two 

components we will evaluate further, the development tools for Android OS 

and the Mobile Application Store (“MAS”). The development environment will 

include toolkits, test environments, technical support and 

marketing/distribution support provided to aid developers in creating 

products for the smart phone. We examined the current Development toolkit 

in Chapter 5 and 6.  

The second component is the store itself. The application store is usually 

web based (but certain providers, like Apple, also sell their phone 

applications at retail stores) with the device/Smart phone being able to see 

the MAS server as a directory.  
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The actual application is stored in many cases on a MAS remote server and 

the Application Store program simply allows the customer to make 

selections, manages payment and then downloads it off the server.  

The current application development model (based on Apple’s iPhone) is that 

the handset manufacturer provides an application development toolkit, 

usually free, to anyone interested in developing applications for their 

handset. The toolkit includes that actual development tools, test tools and 

debugging tools. The handset manufacturer provides some level of technical 

support and certification services.  

The developer uses the toolkit to develop his application and when ready 

submits it to the handset manufacturer. The application will be reviewed and 

certified by the handset manufacturer (and in certain cases, network 

operators). Once certified, the handset manufacturer also provides business 

and marketing support to the developer to market and sell the product 

according to the developer’s wishes. 

The Android SDK includes a full set of tools for developing and debugging 

application code and designing an application UI. The tools package in this 

SDK includes updates from those provided in the previous SDK. This SDK 

includes multiple Android platform versions that are used to develop 

applications. For each version, both a fully compliant Android library and 

system image are provided.  

The SDK add-on provides a development environment for an Android 

external library or a customized (but fully compliant) Android system image. 

The SDK now includes multiple platform versions that you can develop 

against and each has its own sample code directory.  
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Membership in the Open Handset Developers is required to acquire the 

Android SDKs and developers support.  

The massive development of mobile applications required the need for a 

single point of access to these applications, an “application store”. The MAS 

is central and easily accessible location for customers to search for extra 

mobile applications, available for a fee.   

The application store allows the customer to download, on demand, 

supplemental business, news, weather, social, games, travel and media 

programs not included as standard. The programs may be downloaded, often 

for a fee, from a library of applications. Since there is one application store 

and developer program for Android applications, there is no competitive 

advantage here. 

The standard prototype for the MAS is Apple’s store. The Apple application 

store is web based with the device/Smart phone seeing the server as a 

directory. The actual application is stored in many cases on a remote server 

and the Application Store program simply selects, manages payment and 

then downloads it off the server.  

Google glasses uses the Mobile Application Store applications from Android. 

Also, there are other applications that Google integrates with the Google 

glasses. In the following section we will explain how each possible application 

can be used with the new Google glasses.  

Google voice search is a unique feature by Google; it allows the user to use 

voice for searches instead of typing, the user can use just his/her voice to 

search on Google. Google Voice is not just a voice search feature, it basically 

competes with Apple’s Siri.   
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10 Mobile Gaming Analytics 
 

Mobile gaming has become a popular modern pastime. So continued 

innovation becomes necessary requirement for success.  

Game-play behavior is another component that has tremendous impact on 

choosing the right game genre / selecting target group. Mobile gaming is 

gained the attention of the young and also to older consumers (35+) 

audiences.  

In Asia these group contribute 27% of total gamers. Where users play games 

is now important in strategy decision-making.  In Asia, 49% of mobile gamers 

prefer playing at home and 16% enjoy their pastime in work-related 

environments.  

Today mobile gaming developers do not merely create a game, but rather 

connect gamers. Key gaming strategies are shown in Table 7: 
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Table 4: Key Considerable Mobile Gaming Strategies 

SL Strategy Strategy Implication 

1 Realization of 

Stakeholder in Eco-

system  

 First stage of Strategy formulation 

 Realizing role of stakeholders from developer to user such as aggregator, 

Device OEM, Wireless Carrier, SNS platform developer, Micro-Payment 

processors, and sales agent 

 Leveraging the opportunity is key  

2 Low-Cost Pattern  Developers success party depends on low-cost patterns on designing 

mobile games  

 Games are sold to end consumers at inexpensive rates  

 Game development by outsourcing or own team give volume edge over 

development cost  

3 Better Gaming 

Experience  

 Innovative Game development, HD/3D video or graphics 

 High quality mobile gadget with connected device facility 

 Better customer experience with social platform  

4 Cross-platform 

/Device Specific  

 Seamless play on mobile phone, handheld device and SNS platform 

integration  

 More substantial revenue scope  

5 Convergence   Converge devices to customary functionality with support for advance 

gaming  

 Advance game content on portable devices so that consumer inclined to 

buy separate device 
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6 Single Player / 

Multiplayer 

Gaming 

Affect targeting, pricing & Sales  

7 Sales Channel 

/Appstore Strategy 

Affect pricing since each Appstore has unique business model 

8 Pricing Model Pay-per-Download, F2P, Premium, Virtual Currency Based or combination 

9 Revenue Model Download, in-game Ads, play-to-go, micro transaction 

10 Gambling Will it allow or not 

11 Genre  Impact on pricing, sales prospect & right targeting 

 

                          Table 5: Mobile Gaming Business Model Descriptions 

SL Business Model Selling Method 

1 Retail Bricks & Mortar Selling Boxed Product at places like megastore  

2 Direct Download to Consumer  Steam download service to consumer through game store 

3 In-Game Advertising  Billboard/ branded item/ subtle product placement inside game, 

built into story element  

4 Around-Game Advertising Banner/Skycraper adverts circle the gameplay window through 

CPM. CPC, CPA, CPP or Affiliate arrangement  
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5 Try Before you Buy / Trialware / 

Shareware / Demoware / 

Timedware 

Allow to play crippled, shortened or restricted time versions of a 

game for free while trying to up-sell the full version 

6 Episodic Entertainment Buy the episodes in a serial fashion as they become available, you 

can pay for all episodes unlocked for a period of time, or they are 

sold as expansion packs 

7 Advert Game Whole experience is advert through game  

8 Skill-Based Progressive Jackpots  Players buy a ticket to enter into a tournament that generates 
a progressive jackpot  

 Winner who reaches a certain (winner) status wins the 
jackpot 

 Publisher keep a percentage of the jackpots 

9 Velvet Rope or Member’s Club Charging for VIP access where player get privileges & access to 

special areas in game 

10 Subscription Model  Usually monthly by credit card or other auto debit payment system 

11 Micro-Transactions Selling virtual points, levels, badge, gifts etc using convertible virtual 

currency to real   

12 Sponsored Games / 

Donationware 

 Serious games, games for good, charity games that somehow 
help society  

 Could be paid for by a philanthropist, or by a charity or non-
profit, or by player donations 

13 Pay per play / Pay as you go / 

Pay for Time 

Pay for what you need, for a pre-set number of lives, or as long as 

you can last 

14 Player to Player trading of 

Virtual Items 

Such as land, property, character, goods , can also be by auction 
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15 Foreign Distribution Deal Advance selling to foreign distribution funding and use the money 

to countries you care about most 

16 Sell Access to your Players  Monetize database by inserting special offers in registrations 
loop  

 Lead generation is big goal  

17 F2P (free-to-play) Not a plan to make money but promotion of product. Software, 

company etc. 

18 Peripheral Enticement Sell hardware that required to play game 

19 Player to Player Wagering Player place wagers before they go head to head, the winner keeps 

the pot and you keep a percentage of every pot 

20 User Generated Content users make endless new content), they can sell it to each other, or 

sell access to it, or get people to pay for time spent playing it, for 

points they can turn into cash, and you keep a cut of all sales. 

21 Pay for Storage Space Storage on a server, to save progress, stats, game data etc. For 

example, Karaoke games where user pay to store for library of 

songs 

22 Pay for Private Game Server Where your friends come to play, like renting multi-player servers, 

or giving your friends a maximum quality experience 

23 Licensing Access Signing a deal with a chain of cyber cafes / TV shows / a corporation 

to unlock your game for their users 

24 Pre-Sell the Game to the 

Players 

This model lets your fans actually fund the development of the title. 
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25 Buy Something, get the game 

for Free 

Trialpay model, where the player buys something they want (like a 

subscription to Gamefly), then Gamefly gives the game free 

26 Freemium  Game is free for certain level for leveling up user need to purchase  

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 11: Mobile Gaming Business Models 
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10.1.1 Monetizing Micro Transaction in F2P Model: Creating a Need Approach 
is Key 

 

10.1.2 Game Balancing Method in Micro Transaction Model 
  

Figure 12: Monetizing Micro-Transaction in F2P model 
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Table 6 Game Balancing Methods in Virtual Economy 

Time vs. Money  All Items can be achieved via playtime 

Skill vs. Money  XP booster, a core gamer still kicks ass 

Occurrence vs. Money  Drop rates/probability of release 

Expiring Date vs. Money  condition can vanish / if an item is big – it has to be short 
lasting 

Keep it fair  P2P Market Place (with fees you still make 
money/fraud!) 

 Pay Item Auction House (Time vs. Money) 
 Serve bragging rights no advantages (Trophies, 

statistics) 
 

10.1.3 Potential Risk and Solution in F2P Virtual Economy 
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Table 7: Potential Risk and Solution in F2P Virtual Economy 

User Ruins Himself  Free2Play Games with virtual goods allow the user to 
spend unlimited amounts of money  

 Set up limits (daily/weekly/monthly) 
 Age verification 

P2P Fraud Multi Accounting, Phishing, so 

 Take a commission fee when P2P trade is allowed 
 Players trade to the bank -> prices calculated by the 

system 
Bad Experience Losing against money lowers your gaming experience: 

 What kind of game do you have? Do you care? 
 What kind of community do you have? Do they 

care? 
 Develop Items that can only be bought by Virtual-

Currency: Make them short lasting & expensive, but 
ass-kicking takes money out of the game 

 Don ‘t become greedy! 
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Table 8: Revenue vs. Costs in Gaming App Business 

  

 

 

 

Key Revenue Sources Key Cost Items 
Game Distribution and Marketing Business (69% of Total Revenue) 

 Direct sales to consumers (flat fee) 
 Monthly Subscription Bases fees  
 Additional feature sales 
 Game rentals 
 Advertising and Sponsorship 
 Game merchandise /virtual goods sales  
 Network access and transfer fees (for telco 

carrier) 

 Personnel Costs 
 Marketing Campaigns (planning + media) 
 Infrastructure building and operation costs 

(distribution platforms, servers, mobile 
network operation) 

 License fees to publisher 
 Manufacturing fees to merchandise 
 Payment processor fees  

 
Publishers (15% of Totals Revenues) 

 Wholesale game revenues (flat fees/per 
sales/per usage) 

 Subscription fees from consumers  
 Advertising & sponsorships including 

branded content 

 Personnel costs 
 License fees to brand owners 
 License fees to device manufacturers 
 Payment to developers  
 Payment processor fees  

Game Developers (5% of Total Revenue) 
 Flat fees payments from Publisher 
 Commission per mobile game usage / sales 

 Personnel costs 
 Game development software licenses and 

costs  
 Game development hardware costs  
 License fees to brand owners  

OEM Manufacturer & Carrier (11% of Total Revenue) 
 Pre-install charge  
 Data transmission  

 Personnel 
 R&D costs  
 Marketing costs  
 Distribution costs 
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10.1.4 Product Life Cycle of Mobile Game: Adoption of Moore’s Lifecycle 
Model 

 

 

 

 

 

 

 

 

 
 

 

Figure 13: Moore’s Lifecycle Model in Mobile Gaming 
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Figure 14: Sequential Steps of Mobile Game Analytic Approach 
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10.1.5 Game Lifecycle KPI framework 
 

 

 

 

 

 

 

 

 

 

 Make sure that Retention is good enough with an initial flow of users, 

i.e., not all users you acquire churn out immediately 

 Then move onto optimizing “user acquisition”, “virility”, and 

“monetization” 

 These standard metrics are great for detecting issues on a high level 

but to derive actionable insight need to drill deeper and look at custom 

metrics 

 

Figure 15: Mobile Game Lifecycle KPI Framework 
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11 Wearable Devices Apps and Future Apps 
 

Wearable devices are the next generation of mobile devices. With the 

introduction of Google Glass, the market of wearable devices has been 

growing with emerging technologies to handle these new developments. 

Industry leaders are investing in the new technology to benefit from it. 

 

For instance, Google is developed advertising methods through its Google 

Glass with Pay-Per-Gaze and Pay-Per-Emotion models. There are several 

benefits from the wearable devices in commerce, retail, healthcare and 

manufacturing.  

Glass uses many existing Google applications (i.e., Google Now, Google 

Maps, Google+, and Gmail). Third-party developers-built applications for 

Glass, including news apps, facial recognition, exercise, photo manipulation, 

translation and sharing to social networks. 

In 2013, Google released the Mirror API and its Glass Development Kit, 

allowing developers to start making apps for Glass.  

Google Glass has an integrated video player with playback controls.   

The European University Press published the first book to be read with 

Google Glass in 2014. The book can be read as a normal paper book or using 

Glass enriched with multimedia elements. 

The wearable devices market is expanding into the augmented reality (AR) 

application market as well. Small skin patches are emerging and many 

companies are starting to produce on large scale.   
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It is a small electronics patches that can be applied the skin to monitor the 

body movements and send the results wirelessly to a smartphone or the 

monitoring system within the range.  

Wearable devices represent a pioneering approach for producing smarter 

and practical approach, bringing a whole new meaning to humans’ daily life 

routine tasks. 

Vendors tend to produce wearables for multipurpose applications such as: 

 Healthcare  

 Video/cameras 

 Fitness Tracking 

 Smartphone Communications 

 Smarter Communications 

 Entertainment and Gaming 

 Business, Industry and Government applications 

Google in introducing Google Glass project, changed the focus in the 

wearable technologies market. Originally, vendors were more focused on 

wrist watches and bands. Google opened a new door to head mounting 

displays devices.  

Smart watches combine various functionalities, such as smartphone 

communications and personal navigations. These various types of 

applications make it possible for wearables to penetrate market verticals and 

open new market segment for advertisers and enterprises.  
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The most common forms for smart watches are used for tracking purposes 

needed for fitness applications, such as tracking workouts and sleep cycles 

in addition to tracking walk time, distance, and average walking speed to 

calculate how many calories have been burned.  

The medical use of smart watches will allow doctors to track and monitor their 

patients remotely in order to get some patient’s vital signs such as glucose 

level and ECG readings. 

11.1 Fitness Applications 
 

For the healthcare industry the hospitals will be able to track the user’s vital 

signs wirelessly through wearable devices. Marketing professionals can track 

the user’s reaction to their ads through wearable devices by monitoring the 

user’s eye movement (gaze) on their ads or by monitoring for how long the 

user stayed in front of the TV during an ad.  

These use cases and others are some of the benefits professionals can use 

wearable devices with to enhance their market growth in the next five years.  

Apple and Samsung provide fitness apps for wearable fitness devices. These 

are changing the sports industry. Coaches and healthcare professionals in 

sports can monitor players with real-time analysis and this will help in 

enhancing the overall performance. The impact on the sports industry will be 

huge and it will enhance the game.  
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Also, coaches will know when to make a change and who’s to change. The 

industry will save money and improves the players’ health by monitoring it 

during the game and during trainings to know who is ready for the game and 

who is not.  

After game analysts will be able to better explain the game and what 

happened exactly. MLB has partnered with Bloomberg Sports to provide 

optical-tracking cameras. These cameras collect data on the players and 

then these data get analyzed by algorithms which monitor the player’s 

movement.  

The Sports industry is enthusiastically using technology in order to enhance 

the game’s performance.  Using a wearable glass and attaching it to the 

treadmill, vendors can create an environment for the runners as they are 

running outside. For instance, users can wear this device and run in 

anywhere in the world virtually. And the machine can increase the incline 

rate according to road.  

11.2 Wearable Devices Payment Apps 
 

With the introduction of the iPhone 6, Apple introduced a Near Field 

Communication (NFC) capability. NFC offers advantages over other 

communications technologies in its low use of power and there is no need to 

have power on both devices for communication. NFC opened opportunities 

in the mobile payment market. 
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Besides the iPhone, Samsung phones include the NFC chipset. Wearable 

devices will be used as a payment device in the foreseeable future, made 

possible with the introduction of wearable devices integrated with NFC 

capabilities. Apple Watch has NFC integrated for payments.  

Using wearables for payment will change the face of the industry especially 

the mobile commerce industry. Mobile commerce is considered to be a 

subcategory of E-Commerce where E-Commerce can make great benefit 

from wireless technologies in e-payment and mobile payment applications. 

In one scenario, a customer may use his mobile devices to make payment 

for his purchases. 

In other users may buy some virtual goods through internet that may include 

games, apps, songs, music, etc., while in some cases payments may be 

billed to the consumer monthly bills. 

Mobile payment apps provide payment services operated under financial 

regulation and performed from or via a mobile device. Instead of paying 

with cash, check or credit cards, a consumer can use a mobile to pay for a 

wide range of services and digital or hard goods. There are five models for 

mobile payment. 

11.2.1 Mobile Wallets 
 

A mobile wallet app contains a user’s debit and credit card information so 

that users can pay for goods and services digitally by using their mobile 

devices. Notable mobile wallets are Apple Pay, Google Pay, LG Pay, 

Samsung Pay, Venmo, among others.  
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Generally, the mobile wallet process works as follows: 

First payment: 

 User registers, inputs their phone number, and the provider sends 

them an SMS with a PIN 

 User enters the received PIN, authenticating the number 

 User inputs their credit card info or another payment method 

supported and validates payment 

Subsequent payments: 

 The user re-enters their PIN to authenticate and validates payment 

Requesting a PIN is known to lower the success rate conversion for 

payments. These systems can be integrated with directly or can be 

combined with operator and credit card payments through a unified mobile 

web payment platform. 

11.2.2 Credit Card 
 

A credit card mobile web payment system provides a credit card payment 

flow allowing users to enter their card details to make purchases. This 

process is familiar but any entry of details on a mobile phone is known to 

reduce the success rate of payments. 

However, if the payment vendor can automatically and securely identify 

customers then card details can be recalled for future purchases turning 

credit card payments into simple single click-to-buy giving higher conversion 

rates for additional purchases. 
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However, there are concerns regarding information and payment privacy 

when cards are used during online transactions. If a website is not secure, 

for example, then personal credit card info can be leaked online. 

11.2.3 Carrier Billing 
 

Offers the consumer the mobile billing option at checkout, at an e-commerce 

site, to make a payment. After two-factor authentication using the 

consumer's mobile number and a PIN or One-Time-Password (often 

abbreviated as OTP), the consumer's mobile account is charged for the 

purchase.  

It is a true alternative payment method that does not require the use of 

credit/debit cards or pre-registration at an online payment solution such 

as PayPal, thus bypassing banks and credit card companies altogether. This 

type of mobile payment method provides the following benefits: 

 Security – Two-factor authentication and a risk management engine 

prevent fraud. 

 Convenience – No pre-registration and no new mobile software is 

required. 

 Easy – see above. 

 Fast – Most transactions are completed in less than 10 seconds. 

 Proven – 70% of all digital content purchased online in parts of Asia 

uses carrier billing. 
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11.2.4 Contactless Payments 
 

Contactless payments are used in paying for purchases/services made in 

physical stores or access locations. A consumer using a special mobile 

phone equipped with a smartcard waves the phone near a reader module.  

Most transactions do not require authentication, but some require 

authentication using PIN, before transaction is completed. The payment 

could be deducted from a pre-paid account or charged to a mobile or bank 

account directly. 

Contactless payment uses NFC technology.  NFC faces significant 

challenges for wide and fast adoption, due to lack of supporting 

infrastructure, complex ecosystem of stakeholders, and standards.  

Some phone manufacturers and banks, however, are enthusiastic. Ericsson 

and Aconite are the leaders in contactless payment applications that take 

advantage of NFC technology.  
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11.2.5 Other Applications 
 

The QR Code payment method uses QR codes that are presented on the 

mobile device of the person paying and scanned by a POS or another mobile 

device of the payee.  

The QR Code is also presented by the payee, in a static or one-time 

generated fashion and it is scanned by the person executing the payment. 

Mobile self-checkout allows for one to scan a QR code or barcode of a 

product inside a brick-and-mortar establishment in order to purchase the 

product on the spot.  

Google, PayPal, GlobalPay and GoPago use a cloud-based approach to in-

store mobile payment. The cloud-based approach places the mobile 

payment provider in the middle of the transaction, which involves two 

separate steps.  

 First, a cloud-linked payment method is selected and payment is 

authorized via NFC or an alternative method. During this step, the 

payment provider automatically covers the cost of the purchase with 

issuer linked funds.  

 Second, in a separate transaction, the payment provider charges the 

purchaser's selected, cloud-linked account in a card-not-present 

environment to recoup the first transaction payment. 

The audio channel of the mobile phone is another wireless interface that is 

used to make payments. Several companies have created technology to use 

the acoustic features of cell phones to support mobile payments and other 

applications that are not chip-based.  



Mobile Application Marketplace 2021 
© 2021 Mind Commerce Publishing 

 

 
 

 Page | 152  
 

The technologies “Near sound data transfer” (NSDT), Data Over Voice and 

NFC 2.0 produce audio signatures that the microphone of the cell phone can 

pick up to enable electronic transactions. 

In the Direct Carrier/bank model, the mobile phone and the phone carrier is 

the front-end interface to the consumers. The consumer can purchase 

goods, transfer money to a peer, cash out, and cash in.   

A 'mini wallet' account can be opened as simply as entering *700# on the 

mobile phone and by depositing money at a participating local merchant and 

the mobile phone number. Other transactions are similarly accomplished by 

entering special codes and the phone number of the other party on the 

consumer's mobile phone. 

Bank transfer systems are formed by collaboration from major banks in a 

region of country. It is mainly used for peer-to-peer payments between 

private people and businesses.  

A person's account is tied to his or her phone number and the connection 

between the phone number and the actual bank account number is 

registered in the internet bank. An electronic identification system mobile 

BankID, issued by the banks, is used to verify the payment. Users with a 

simple phone or without the app can still receive money if the phone number 

is registered in the internet bank.  

Like many other mobile payment systems. To use this system, users must 

register and download the app.  This method is widely used in Sweden.  
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                             Figure 16: Apple Watch Payments using NFC 

11.3  Commerce Applications  
 

Paying Apps are evolving into eCommerce Apps.  Apps that provide users 

the entire end-to-end shopping experience seamlessly (finding what to buy, 

getting the best deal on that item and knowing how that fits into the 

consumer's budget, purchasing and then paying. 

There has been an evolution of the general purpose "Pay" wallets over the 

five years.  
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The Mobile Wallet Apps addressed a process that didn't need fixing. The 

payment process in a store already worked well for consumers. After five 

years, Apple Pay, the in-store digital wallet market leader, accounts for less 

than 1.5 percent of in-store retail sales. 

However, COVID-19 is changing things. The industry has seen a commerce-

first, payments-second trend with a rapid shift to digital payments. 

Now, purchases at a store are being transformed into a digital and touchless 

commerce experience, which consumers are finding more satisfying than 

shopping and checking out in a physical store. 

COVID-19 has accelerated consumers' interest in a digital-first or digital-only 

experience when shopping, and merchants report seeing explosive growth 

in that channel. COVID-19 has changed consumer purchasing requirements 

to using apps and websites to shop and then pay for delivery or curbside 

pick-up, if necessary.  

Consumers expect that payments experience to be efficient, integrated and 

invisible. But payments have had to integrate into that commerce experience 

- not the other way around. 

Amazon is the prime example of the ecommerce trends.  It accounts for half 

of online commerce that now happens. 

Alipay (Alibaba (BABA)) and PayPal (eBay) migrated to two-sided payment 

networks operating well beyond their marketplaces. They enable payments 

at online merchants and via mobile apps, but are now increasingly part of a 

larger shopping, savings and spending ecosystem.  
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To expand their business, PayPal has acquired Honey and Xoom and now 

has partnerships with FinTechs like Acorns, which adds commerce and 

financial services layers to PayPal's core digital payments services. 

In Nov, 2020, Google released a new version of Google Pay. The new 

version of Google Pay is organized around three activities: making 

payments, finding offers and rewards across the Google ecosystem and 

getting insights on consumer spending, all in one place. 

Google integrated Plex accounts into Google Pay. This adds a banking layer 

with products created by banks and credit unions for interested Google Pay 

users. Users who link bank accounts to Google Pay, Plex or others will be 

able to track spending habits and trends over time via an "Insights" tab, 

where users can search and group transactions over categories, receipts or 

merchants. 

The eCommerce marketplace drives differentiation, adoption and innovation. 

It builds the bridge and drives value for all stakeholders. 
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Figure 17 Commerce Landscape 

               

11.4 Future Wearables Apps 
 

The future of the wearable devices apps is boundless. App developers will 

be using their imagination to create new apps for wearable devices. Starting 

from advertising to entertainment, the opportunities are limitless. In this 

section we will provide couple of examples on new apps ideas that can be 

used with wearable devices with emphasis on the Wearable Smart Glasses 

apps.  
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11.4.1 Military Applications 
 

The military has been a leader in developing new technologies and new uses 

for wearable computers to enable war-fighters to "better perceive their 

environment" by being able to "see, hear, and feel the electromagnetic 

spectrum". Military wearable computers utilize intelligent agents to assist the 

fighters in the field, and other functionalities (camera, compact size, 

networking, wireless technology, GPS, night vision).  

Wearable computers are a central component in key US defense programs 

such as Land Warrior and Objective Force Warrior. The programs will 

eventually be merged into the Future Force Warrior system. The goal of 

these systems is to give the US war fighter and the chain of command the 

enhanced tactical awareness, lethality and survivability in the battlefield. 

Land Warrior includes monocular helmet mounted displays controlled via a 

computer strapped on the soldier’s back. Through the display soldiers can 

view maps and orders, view enemy positions, and know literally where they 

stand in relation to other squad and platoon members.  

Extending the concept, Objective Force Warrior seeks to make the wearable 

gear lighter, less power hungry, and add a host of capabilities such as voice 

command controls and multi-spectral vision, to name a few. 

The U.S. Army’s Future Force Warrior Program (FFW) is intended to garb 

soldiers of the future in science-fiction-like uniforms that will function as 

computers.  
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11.4.2 Industry and Enterprise Applications 
 

As a next frontier of Information and Computer Technology (ICT), wearable 

computing technology is adopted in a wide spectrum of industries. We can 

expect wearable applications for an assortment of wearable computing 

products, including manufacturing, finance, transportation, agriculture, 

utilities, construction and mining.   

11.4.3 Wearable Shared Experience Applications 
 

A day in the life of a celebrity is an app where smart wearable glasses users 

will be able to live a day in any celebrity life. For instance, any celebrity can 

record a day in his/her life through the glass and share the experience with 

other users. This can be applied to several applications and scenarios to be 

used.  

There are several scenarios where an app can record videos of the celebrity 

life in certain events such as: 

 Accepting an award 

 Watching an important event 

 Conducting an interview 
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                                                         Figure 18: Reality Applications 

(Day in the Life of a Celebrity) 

11.4.4 Augmented Reality Applications 
 

In my Glass is another idea for an App that can be used with smart glasses. 

The app is a live stream app of the other person’s vision. Two users can 

share their view through the app and go to the same experience for certain 

events such as: 

 Shopping experience 

 Sightseeing  

 Attending concerts  
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There are several similar apps in the market currently such as: 

 Follow My Glass 

 Speech Helper 

The opportunities are limitless for creating apps designed for wearable 

devices. Wearables can be used in getting the user’s feedback on certain 

restaurants in real-time.  

For instance, users will be able to taking pictures using their smart glasses 

and capture their heart rate, happiness rate and experience during the meal. 

This of course will give the restaurants a better idea about what user’s think 

of their menu items and they will be able to improve this on the long term.  

This system can be installed by using an app that sync with the restaurant’s 

server with either the wearable devices or the smartphone.  
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12 Carrier and Vendor Adaptations 
 

The mobile app evolution has also had significant impacts beyond just the 

mobile application development arena itself.  Mobile Apps have changed how 

we use our mobile devices so much that the wireless carriers and their 

supporting vendors have had to adapt their products and services to support 

the growing need of the Mobile App.   

12.1 Topology and Network Changes 
 

There have been significant changes in the network topology to support 

Mobile Apps.  Carriers have had to form partnerships with Mobile App 

platforms, developers, and had to change how they do business in order to 

support these needs. 

The Apple iPhone changed how subscribers accessed their Voicemail 

features with the iPhone’s unique Visual Voicemail application.  This required 

significant changes to the voicemail systems on AT&T’s network to ensure 

device integration.   

This partnership changed the way users manage their messaging in a whole 

new innovative way.  Similarly, AT&T provided service links for Google’s 

YouTube site for the YouTube App that was included in the iPhone.  The 

direct connection allows for a smoother, more consistent content delivery for 

the device. 
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12.1.1 Policy Changes 
 

Beyond the physical changes to their business, cellular carriers are also 

changing their restrictive policies as well.  Traditionally the carriers have 

locked subscribers into their devices, and only the features that the devices 

were allowed to use.  

In some cases, carriers locked out features that were included in a device 

simply to maintain a heterogeneous user and device experience.  Recent 

developments have forced carriers to reevaluate their long-standing policies 

in order to better serve their newfound customer needs.  

12.1.2 Open Network Movements 
 

The open access movement initiated by Google forced the major carriers to 

change to keep up with the changing market.  Shortly after Google’s push, 

the major wireless carriers in the U.S. followed suit with announcements of 

opening up their networks.   

Verizon and AT&T, the two largest US carriers both made open access 

announcements showing that they too were committed to bringing innovation 

into the market.   

This new open access trend opens the floodgates to new innovation 

previously never seen in the mobile space, and will allow new mobile apps 

to leverage the new technologies provided by the mobile networks. 
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12.1.3 Billing Plan Changes 
 

Aside from overall policy changes, customers are demanding more from their 

carriers with additional flexibility related to billing and roaming as well.  These 

same open access movements have also shown subscribers just how much 

they can do with their devices and increase data plan requirements.   

Mobile Apps and their data consumption needs are bringing carriers into 

realizing the potential of their cellular networks and reevaluating how they bill 

their customer’s data usage.  Most of the major carriers in the U.S. have 

unlimited data and voice plans, showing consumers that they are serious 

about data, and meeting their customer’s data needs. 

12.1.4 Infrastructure Hardware Changes 
 

Cellular hardware vendors have also had to keep up with the demands of 

Mobile Apps, bringing new services into the network to allow for greater 

leverage of the uniqueness of the mobile network itself.  These changes have 

drastically changed how devices interact with the data network that serves 

them. 

12.1.5 Location Based Services 
 

One of the first changes that came to wireless networks, which also served 

an FCC need, is location-based services.  As part of the mobile emergency 

e911 services, cellular networks integrated the ability to identify the location 

of a device. Very soon after these location services were implemented, 

Mobile Apps arose that took advantage of this location data.  
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As location data needs grew, the hardware serving this data learned to 

interact better with the mobile.  Mobiles can now request location data from 

the network directly and feed that directly into location aware Mobile Apps. 

12.1.6 Wi-Fi Localized Service Hosting 
 

As devices learned how to access Wi-Fi networks, localized Wi-Fi 

applications have learned to communicate with the cellular networks as well.  

As technologies such as Unlicensed Mobile Access and other Wi-Fi and 

WiMAX mature, they also pass cellular specific access data to the cellular 

networks.   

UMA ties into the GSM network through SS7 over IP allowing a wireless 

voice or data session to hand off from Wi-Fi to GSM and back seamlessly.  

The lines between cellular and local wireless access will blur more and allow 

a more diverse selection of networks for the Mobile App. 

12.1.7 Handset Manufacturer Changes 
 

Handset manufacturers are not immune to the influence of Mobile Apps 

either.  As the consumer demands more from their handset, the Mobile Apps 

demand more from the hardware as well.  Faster processors, more protocols, 

and more memory, just to name a few of the area’s manufacturers have to 

keep up to date. 
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12.1.8 Integrating New Handset Features 
 

With each new Mobile Widget application that takes advantage of a unique 

feature of a single handset can send competing manufacturers scrambling to 

add the feature as well.  Cameras used to clip onto the device, now most 

devices include them.   

Three years ago, a dozen devices had GPS, now dozens have it.  Similarly, 

recently added motion and orientation sensitivity, and the trade shows are 

full of new concepts that highlight devices soon to include this as well. 

12.1.9 Evolving the Handset 
 

It does not stop with new features either.  In order to keep up with the 

demands of the abundance of new Mobile Widgets, consumers want their 

interaction experience to improve.  Device displays are growing and giving a 

higher resolution display.  Devices are adding touch screens and innovative 

new keypads.  And Mobile Widgets specific methods of interaction are 

coming as well, with new ways to interact with your music, your camera, and 

your custom applications.  

12.1.10 Multiple Platform Mobile Operating Systems 
 

These demands are making significant inroads into the mobile operating 

system development space as well.  Google’s Android and the iPhone’s OSX 

are setting the bar high for flexibility for Mobile App development. 
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12.2 5G Impact on Networks and Applications 
 

With 5G, network operators will provide mobile apps increased network 

speeds and the ability to handle more data over cellular networks instead of 

performing those transfers over a Wi-Fi network only. 

5G will enable developers to create richer user experiences. With the high 

speed and low latency that 5G networks offer, developers can provide end 

users with exceptional user experiences. 5G will enable developers to 

integrate other technologies into apps more effectively (i.e., cloud-based 

applications).  

The main benefits of 5G networks are:  

 Bandwidth speeds of up to 3 Gbps (some estimates project that 5G 

may reach 10 Gbps) 

 Extremely low latency (approximately 1 millisecond) 

 Ability to connect a large of devices simultaneously (estimates call for 

the support of 50 billion IoT devices.)  

All these features will result in these benefits:  

 Ability to stream 4K content 

 Support for higher resolution images and videos 

 Ability to bring all network communications under 5G 

 More effective use of smart sensors and IoT devices, especially in 

complex industrial systems 
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13 Application Publisher Analysis 
 

In this section we evaluate the major app vendors in terms of revenues and 

number of downloads of mobile apps.  This is split up by non-game apps and 

games. 

13.1 Non-Game Publishers 
 

The top mobile app publisher, as of 2020, for 

both iOS and Android combined, was Google with more than 317.6 million 

downloads.  Facebook followed with Voodoo in third. Bytedance and Outfit7 

rounded up the fourth and fifth positions respectively. 

The top mobile apps being downloaded are: 

 TikTok 

 Zoom 

 Facebook 

 WhatsApp 

 Instagram 

 Google Meet 

 Messenger 

 Face App 

 Telegram 

 YouTube 

Note that the Covid-19 Pandemic impacted downloads with a number of 

teleconferencing and messaging APPs being downloaded. 
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13.2 Game Publishers 
 

There are over sixty (60) mobile game publishers in the market currently.  Not 

surprisingly, the mobile game publishers with the most downloads and 

revenue are the well-known game companies like Electronics Arts (whose 

most-downloaded title is Madden NFL Mobile), Zynga (Words with Friends), 

King (Candy Crush Sage), and Supercell (Clash Royale). 

13.2.1 Electronic Arts 
 

EA is an American video games developer headquartered in Redwood City, 

California US. The company was founded in 1982 and they were a pioneer 

in early home computer games. Currently the company is the third largest 

gaming company in the world after Nintendo and Activision Blizzard in terms 

of revenue.  

The company published 963 app so far with more than $900 million earning 

in 2014 and their most successful apps are: 

                                      Table 9: EA most Successful Apps 

App App Store Price 

EA Sports FIFA  iOS and Android Free  

Madden NFL Mobile iOS and Android  

Battleship Android and iOS Free 

Boggle  Android and iOS 0.99 with in-app purchases 
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13.2.2 Zynga 
 

Zynga is one of the most successful app vendors worldwide with more than 

$1.3 billion in revenues. The company has published 132 app so far.  

Their most successful apps are:  

                                   Table 10: Most Successful Apps Part One 

App App Store Price 

Words with Friends iOS and Google Play Free and it has been removed] 

 

 

 

13.2.3 Supercell 
 

Supercell is a Finnish mobile game development company based 

in Helsinki, Finland. Founded in 2010, the company's debut game was the 

browser game Gunshine.net, and after its release in 2011, Supercell started 

developing games for mobile devices. Since then, the company has fully 

released five mobile games: Hay Day, Clash of Clans, Boom Beach, Clash 

Royale, Brawl Stars.  Clash Royale is its most popular game. 
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                                 Table 11: Most Successful Apps Part Two 

App App Store Price 

Clash Royale iOS and Android  

 

 

13.2.4 King 
 

King is the publisher of the famous app Candy Crush. The company has 

published 37 apps so far and their most successful apps are: 

Table 12: Top Applications 

App App Store Price 

Candy Crush Saga iOS, Google Play and Amazon 

App Store 

Free with in-app purchases 

Buuble Witch Saga iOS, Google Play and Amazon 

App Store 

Free with in-app Purchases 
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14 Future of Technologies, Solutions, and Applications 
 

Mind Commerce expects that mobile app usage will continue to increase in 

2020.  

Mobile app technology has been widely accepted and has grown to an 

extent where every digital use case can use it. The rate at which mobile 

applications are being used and adopted, there is the expectation that 

mobile applications provide a positive ROI for all business domains.  

Mind Commerce expect this trend to continue well into the future. 

 

14.1 Fifth Generation Cellular and Beyond 5G 
 

5G technology will have a major impact on mobile application development 

strategy. Users’ experiences with the power of fast internet speeds, have 

set expectations of zero lag times and loading times.  

Besides higher speeds, developers will design mobile apps to take 

advantage of the high network concurrency (Verizon and Samsung are 

planning to take advantage of this by launching dedicated 5G-capable chip 

sets. 

As mentioned previously, 5G technology will enable mobile apps to be 

developed for augmented/virtual reality markets, gaming industry, IoT, 

unified communications and machine to machine communications. And 5G 

will enable developers to integrate other (e.g., cloud-based applications) 

technologies into their apps more effectively. 
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The deployment of 5G networks will accelerate the evolution of mobile 

application development and mobile APIs. With the release of 5G 

connectivity, mobile apps will be able to function more efficiently and they 

will be better situated to integrate and use augmented and virtual reality 

technologies to their fullest capabilities.  

5G will enable developers to create richer user experiences, which is a 

deciding factor for using an app or not. 

With the high speed and low latency that 5G networks offer, developers can 

provide end users with exceptional user experiences.  For example, video 

and gaming apps will require less buffering time, which allows the app to be 

more immersive and responsive.  

Increased network speeds and the ability to transfer/handle more data will 

enable mobile games to download gaming packages over 5G cellular 

instead of being required to download only over a W-Fi network. 

As mentioned earlier, leading companies and NGOs are focused on both 

the evolution of 5G as well as completely new technologies, capabilities, 

and solutions that will be unique to the market beyond 5G.  

R&D considerations are driven by ICT ecosystem economics, such as new 

B5G market-driven business models and opportunities, as well as societal 

factors, such as the United Nations Sustainable Development Goals. 

Additionally, the 6G market will also focus on filling 5G capability gaps just 

as B4G intended for LTE. 
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Along with new opportunities will come new challenges as the 6G market 

will require substantial engineering and innovative approaches in many 

areas including the need to deal with significantly higher radio frequencies 

than 5G.  

This is because B5G is likely to leverage terahertz frequency bands as well 

as the lower levels used in 5G based on millimeter waveforms. As part of 

this technical challenge, innovation in materials science and electrical 

engineering will be required to devise smart surfaces necessary to help with 

radio signal propagation and management. 

In terms of the beyond 5G market impact on business operations, 6G 

technologies are anticipated to accelerate the trend towards increasingly 

virtualized, programmable, and distributed network infrastructure.  

This includes 6G infrastructure within traditional carrier networks as well as 

further expansion of enterprise, industrial, and government 

owned/controlled equipment and software. Neutral hosting and managed 

services will continue to grow in importance as will virtual-networking and 

the micro-operator service model. 

Mind Commerce sees the following developments beyond 5G: 

 Global 5G Stand-alone infrastructure market will exceed $94B by 

2025 

 Migration to 5G Core is a 24-month endeavor including testing and 

integration 

 Market for 5G Core infrastructure in North America will reach nearly 

$14B by 2025 
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 Followed by Europe and North America, the Asia Pac region will lead 

6G infrastructure 

 B5G will be a boon for neutral host providers as well as micro-

operator service providers 

 Teleoperations, telerobotics, and industrial automation will be 

leading 6G-enabled solutions 

 Identity management and authentication will be critically important 

for 6G mesh networking 

 Ambient intelligence will take a major leap forward with embedded 

device AI in 6G networks 

In terms of business opportunities for vendors associated with the beyond 

5G market, 6G is anticipated to accelerate the trend towards increasingly 

virtualized, programmable, and distributed network infrastructure. This 

includes 6G infrastructure within traditional carrier networks as well as 

further expansion of enterprise, industrial, and government 

owned/controlled equipment and software. Neutral hosting and managed 

services will continue to grow in importance as will virtual-networking and 

the micro-operator service model. 

Along with new opportunities will come new challenges as the 6G market 

will require substantial engineering and innovative approaches in many 

areas including the need to deal with significantly higher radio frequencies 

than 5G. This is because B5G is likely to leverage terahertz frequency 

bands as well as the lower levels used in 5G based on millimeter waveforms. 
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14.2 Communication Enabled Apps 
 

The global application development community is becoming increasingly 

aware of Telecom APIs as a means of accessing data for a variety of 

communications-enabled applications.    

Telecom Network APIs capitalize on existing network infrastructure and 

platforms to facilitate many new business opportunities. With 5G being 

deployed, Mobile apps using IoT, Mobile Edge Computing and Artificial 

Intelligence will need to use Telecom APIs to maximize efficiencies and 

features 5G networks provide. 

Telecom APIs can be monetized in a few key areas including: 

 Direct API Revenue: Per-call Revenue (only) 

 Data Monetization: Revenue primarily from VAS Apps that rely upon 

Telecom APIs 

 Cost Savings: Savings to carriers that is directly attributable to use 

of Telecom APIs 

 Higher Usage: Increased data usage that is directly attributable to 

Telecom APIs and VAS Apps based on Telecom APIs 

 Churn Reduction: Reduction in customer losses directly attributable 

to Telecom APIs 
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14.2.1 Direct API Revenue 
 

Standalone Revenue from API services offered in a Data as a Service (DaaS) 

business model and sold on a B2B basis, which includes Business (B2B2B) 

and B2B to Consumer (B2B2C) services.   

In the B2B2B business model, companies provide services to business so 

that they can provide services to other businesses.   Whereas today many 

carriers are offering B2B Telecom API services primarily for B2B2C, in the 

future we see an increasing number of B2B2B scenarios. 

14.2.2 Data Monetization 
 

To break through the chicken-and-egg scenario (of which came first, the app 

or the data for the app) there is a need to develop some value-added service 

(VAS) applications as proof points for the use of data from various sources 

including telecom, enterprise, and social media.   

However, it is not enough to simply do this as it will be much more impactful 

if the data-based services are actively promoted as being based on a DaaS 

business model, which shall further encourage development of additional 

apps and services. 

14.2.3 Cost Savings 
 

It is difficult to attribute a “cost savings” with existing programs with the 

exception of improvements in service realization based on standard 

processes and procedures for delivery of VAS Apps.    
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14.2.4 Higher Usage 
 

Telecom API services offered in both DaaS business model B2B as well as 

for VAS Apps will cause additional data usage.   While difficult to attribute the 

exact raise in terms of usage directly resultant from API data, Mind 

Commerce believes that it will be a key factor especially in data reliant 

completely on a cellular connection (i.e., 4G/B4G rather than public Wi-Fi) 

for certain services such as LTE Direct. 

14.2.5 Churn Reduction 
 

Churn reduction directly attributable to Telecom APIs is minimal for 

consumer.   

This is almost entirely an enterprise play for carriers.  Churn reduction for 

enterprise will be due to a combination of three factors: (1) Effective 

development environment for enterprise IT to use telecom data in DaaS 

model, (2) Environment that include cooperation from various enterprises 

including cross-enterprise usage of their data, and (3) Carrier VAS App 

offerings specifically targeted towards solving enterprise problems. 

14.3  Embedded Entertainment and Gamified Apps 
 

Embedded gaming or "Gamification" is a next generation advertising 

approach in which gaming elements are integrated into a non-game 

environment.  Mind Commerce projects Gamification growth to reach $10 

billion by 2022. 
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14.3.1 Making Consumer Engagement Fun via Gamification 
 

Gamification uses and builds on the study of the human psyche and 

anticipate human responses in gaming environments and to advantage of 

humans' psychological predisposition. The technique can encourage people 

to perform chores that they ordinarily consider boring, such as completing 

surveys, shopping, filling out tax forms, reading web sites, etc. 

Gamification technologies and solutions can make virtually any digital 

platform, device, or application more engaging for users, allowing gamers to 

explore their own desires towards game mastery and autonomy.   

From a business perspective, gamification represents a promising strategy 

for public and commercial brands to increase customer activity, build loyalty, 

broaden reach and monetize assets. 

14.3.2 Wearable Gamification 
 

Wearable technology is still in experiential stage and expanding its verticals 

to every industry. It is predicted that wearable platform in coupled with VR 

technology will create a mass platform for self-gamification. It will enable 

mixing reality with virtual life such as body reading, personalization of body 

reaction with game, player collaboration sets game off to a new direction, 

and creating new audiences who loves to play with virtual reality.  

These new audience groups will also be important from commercial purpose 

too. Currently devices like eyewear, watches, glass, smart tracking etc. has 

started playing role in smaller scale but by 2024 it will start offering mass 

applications. 
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14.3.3 Mobile Social Gamification 
 

The mobile platform expanded the opportunities for gamification vastly, more 

specially under connected social environment. Connection mobile with social 

network opened a door of sharing things with friends, acquaintances and co-

workers wherever they are.  

Conversely applying gamification technology is fostering mobile social 

growth and usages. In fact, gamification represents the fusion of four trends: 

the explosion of social media usage, the mobile revolution, the rise of big 

data, and the emergence of wearable computing. Already, marketers, 

enterprises, and even governments are using mobile gamification to achieve 

and expand their goals. 

14.3.4 Cloud Gamification 
 

The cloud gamification platform fostering the entire industry as brands now 

can leave that headache to gamification platform providers. They can only 

be focused on their reward and loyalty metrics to achieve business goal. 

There are more than 50 providers who currently are offering cloud-based 

gamification services or platforms.  

Their platform supports both on-demand customization or API based 

integration with existing web interface or applications. Every business can 

leverage the opportunity that can save costing at the initial stage of the 

business as well as analyzing user data with a proven tool that enables them 

to make better business strategy. 
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14.4 Cross Platform Applications 
 

Mobile devices have changed the total digital interaction pattern of 

consumers. Smartphones deliver rich digital content to the fingertips of 

consumers. Global mobile subscriptions are expected to reach 9.5 billion by 

2022.  

Robust cellular networks are fostering the growth of mobile internet traffic. It 

is expected that mobile data traffic will increase by 40% CAGR till 2025 and 

average smartphone data traffic will reach 3500 MB per month. 

14.4.1 Smartphones, Tablets, Wearable Tech and More 
 

The first smartphones were devices that mainly combined the functions of a 

personal digital assistant (PDA) and a mobile phone or camera phone. 

Today's models also serve to combine the functions of portable media 

players, low-end compact digital cameras, pocket video cameras, and GPS 

navigation units. 

Smartphones and Tablet PCs have been and continue to be critical devices 

for the success of the communication industry.  Components used in 

smartphones and tablets include processors, memory, sensors, power 

management ICs, display and battery.  

Each electronic part has a specific purpose and generally customized by 

semiconductor companies Texas Instruments, Qualcomm, Broadcom, 

STMicroelectronics and Infineon for the OEMs. 
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Therefore, it is of no surprise that technology giants are placing huge bets on 

capturing wearable markets in terms of devices, applications and content. 

While the current marketplace is currently characterized as saturated with 

many highly undifferentiated products, it is not sustainable as market 

consolidation will occur along with many failures from low strength 

competitors.   

Starting with Fitbit, wearables are continuing to grow in popularity. Today, 

with the help of cross-platform mobile app development, wearables are part 

of a number of products used across a wide variety of markets and use 

cases.  

Mind Commerce recommends that consumer electronics companies focus 

on emerging use cases for wearable technology, and more specifically, how 

wearables can be used differently (than alternatives such as smartphones or 

tablets) in a positive manner.  In other words, they should focus on providing 

products, services and feature/functionality that is optimized on a wearable 

device such as a smart watch.   

If end-users realize a superior user experience than they will be more inclined 

to adopt wearable technology.  For example, an end-user could activate a 

smart watch via biometrics such as simply swiping it with a finger as the 

device recognizing the fingerprint.   

Other examples include the smart watch vibrating and/or flashing when an 

event occurs and/or when the user is near an object, place, and/or person.  

These are all use cases that are arguably optimized with wearable 

technology. 
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With the deployment of IoT, there will be a need for consumers and 

enterprise apps for retail and business customers to stay connected and 

control/monitor assets.  In the case of connected consumer devices, they 

consist of two primary components: (1) A consumer device and an (2) 

Internet connection. These two components are available in all six continents 

globally and thus the scope of the business covers all the six geographic 

regions. 

Connected consumer devices are providing new markets for sharing of 

information, content and communication over internet giving better user 

experience and new ways to stay connected and be interactive. These new 

devices have brought access to gadgets and home appliances through 

mobility within coverage of home, work or while commuting. 

As the world of IoT evolves, trillions of objects will be connected to each 

other. The larger number of the connected objects the larger the volume of 

the generated data.  Beginning in 2020, we see an ever-increasing role in 

terms of data access for a variety of IoT solutions, many of which will not 

require any human intervention whatsoever. 

Google and Amazon have been instrumental in building up the competition 

present in the IoT sector. The current wearable device is a prime example 

of the use of IoT in mobile apps.  

The technology has crossed several strides to make itself a part of several 

industries. And today, the use case for IoT for mobile app development can 

be seen in business sectors like Healthcare, Education, etc. but also in new 

technologies like Smart Cities.  Which will help the IoT market explode. 
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14.4.2 Mobile/Wireless Apps Everywhere 
 

Mobile apps are increasing at a rapid rate, ranging from simple apps dealing 

with mail, calendar, stock prices and weather to complex enterprise mobile 

apps that enable users to access SCM, CRM and other analysis tools.  

Mobile apps help in automating workflows, streamlining content discovery 

and build knowledge iteratively over time as employees and customers use 

an application. Spending on mobile enterprise business apps is also 

increasing. It has also brought its own set of challenges and apps 

fragmentation. Organizations are overwhelmed by choices of apps type and 

functionality. 

In mobile apps ecosystem, an app store works as major OTT distribution 

platform in today’s highly fragmented digital distribution channel. The App 

store distributes non-network mobile applications under downloadable format 

followed by paid or free or in-app-purchase model or a combined model. 

The volume share of downloads is dominated by iPhone and Android. The 

device app stores continue to dominate the market and are expected to 

continue until operators mount a significant challenge.  Many independent 

application aggregators have sprung up, fragmenting the developer 

community further.  
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14.5 Impact of Social, Mobile, Analytics, and Cloud 
 

SMAC is the latest disruption in enterprise IT model that stands for Social, 

Mobile, Analytics and Cloud. These four technologies and platforms 

individually have seen immense growth in the last decade but lately 

organizations has started treating it as an integrated whole. This integrated 

trend is called SMAC convergence that is shaping the future enterprise and 

deriving business innovation.   

14.5.1 SMAC Overview 
 

SMAC creates an ecosystem where business use customer generated data 

to build new business model and business decision making. It helps 

organizations gain competitive advantage that brings a synergic impact on 

reducing overhead and maximizing customer reach. To attain the competitive 

advantage, organizations need to adopt a clear policy and guideline for 

automating their business processes.  

For example, Netflix implemented the SMAC solution and harnessed its 

power successfully. When anyone streams a TV show from Netflix cloud to 

mobile device they get sign in option with Facebook social login. After the 

show they get feedback, content rating, review, and social sharing option. 

These entire customer data gets saved into cloud and Netflix later analyze in 

into a granular level to make personalize content suggestion. This is kind of 

applying one-to-one marketing in to web space using SMAC technology.   
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Cloud technology already carries a massive impact on the mobile app 

development technology. Time and again, developers have been 

creating cloud-based mobile apps to save on the size of the application and 

for saving the data, so that the application’s speed can remain high.  

In the coming time, the cloud computing mobile app trends will look like this: 

 Quantum computing 

 Hybrid cloud solutions 

 Evolution of cloud services and solutions 

 

14.5.2 The Collective Impact 
 

The combination of social, mobile, analytics and cloud in one integrated stack 

is called SMAC Stack. It enables each function to help other to maximize 

their impact that creates organization wise synergic impact. SMAC indeed 

take more connective, collaborative, real-time and productive approach for 

IT and business innovation.  

The practical impact of SMAC is clearly greater than the sum of the 

components individually. Today SMAC Stack is considered as “fifth wave of 

IT architecture” leading to a robust implementation in coming decade. 
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14.5.3 SMAC and Enterprise Mobile Market and Apps 
 

Mobile impacts not only consumer industry but also enterprise sectors. Every 

industry started leveraging the mobile platforms. For example, mobile 

banking presented the most innovative products in the financial services 

industry; shoppers are increasingly using their mobile devices for everything 

from browsing to comparing to buying products, and governments are also 

reaching out to their citizens using mobile devices as an efficient channel.  

Enterprises also need to build their mobile ready infrastructure and 

applications. The enterprise mobility application market is expected to worth 

$140-150 billion globally by 2020 and it will costs 10% of additional IT spend 

for enterprise. 

14.6 Market Sectors to Watch 

14.6.1 Artificial Intelligence  
 

Artificial Intelligence (AI) represents a wide variety of technologies including 

Machine Learning, Deep Learning, Natural Language Processing and more. 

Mind Commerce sees AI increasingly embedded within many systems and 

applications including everything from data management to retail shopping.  

In 2020, the AI market started gaining traction with the robotics and smart 

cars sectors becoming mainstream and businesses finding use cases for 

the integration of AI with mobile apps offering.  
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Figure 19: AI in Smartphones enabling Next Generation Applications 

 

While the role of AI has mainly been limited to improving the customer 

experience, the time will come when AI technology impacts mobile 

application development processes. AI will play a bigger role in shaping the 

internal processes of a business as well, in addition to new product solutions 

such as AI enabled chatbots and conversational AI. 

Whereas the conversational AI market enables conversation that sounds 

like an actual human, voice cloning mimics a known person’s voice that is 

distinguishable as someone that a person would believe is the real person 

that they know. Like basic conversational AI, it may be used with various 

applications and industry verticals, particularly retail and other consumer 

services-oriented business areas. 

In addition to shifting customer behaviors and expectations, Mind 

Commerce sees additional factors that drive enterprise and contact service 

providers towards leveraging conversational AI market solutions. 
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14.6.2 Instant Apps 
 

Instant apps are solutions that mobile app development companies 

developed in response to users who deal with low storage space. 

Announced back in 2016 by Google, Instant Apps have been playing a 

major role in the life of users who operate entry model devices.  

The release of Hollar and InnoGames brought visibility to Instant Apps.  

Here are the different benefits that come associated with Instant Apps:  

 Small size 

 Presence of website’s functionalities 

 Minimal use of device memory 

 Does not need to be installed on the device.  

14.6.3 Immersive Technology 
 

This area includes Augmented Reality, Virtual Reality, Mixed Reality, Haptic 

and Tactile Internet, and more 

The virtual reality market is poised to experience a massive transformation 

over the next five years driven by advances in devices, apps, components, 

content, and broadband communication.  

The anticipated price decline for consumer headsets will also spur VR 

market growth, causing app and content development to reach an inflection 

point.  
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Robust growth of VR headsets will be seen in both high-end and mid-tier 

adoptions. Fully immersive VR systems are anticipated to experience 

substantial growth. 

The term Mixed Reality (MR) pertains to a form of hybrid reality in which 

physical and digital objects co-exist and interact in real-time.  With MR, 

either virtual objects are digitally mixed into reality or real-world objects are 

merged into virtual worlds.   

 

Figure 20: Mobile Immersive Technology Solutions 

The latter case is sometimes referred to as Augmented “Virtuality” (AV), and 

is one step closer to Virtual Reality (VR), as real-world objects in a virtual 

world take on a sense of permanency with real objects, appearing to actually 

exist within the virtual world.  Adding to this sense of permanency, real-world 

objects in a virtual world may be digitally controlled.   
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Conversely, MR may also support manipulation of virtual objects 

permanently placed in the real-world.  In either scenario, MR will be an 

important aspect of teleoperation and telerobotics. 

Teleoperation represents the ability to operate equipment or a machine from 

a distance. The teleoperations market includes telerobotics, which 

represents remote control of robotics from a distance. Teleoperation and 

telerobotics are both supported by ICT infrastructure including broadband 

communications, sensors, machine to machine (M2M) communications, 

and various Internet of Things (IoT) technologies. A perfect example is AR 

in agriculture as depicted in the below image. 

 

Figure 21: Augmented Reality and Teleoperation 
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The primary goal of AR is to enrich the user’s perception of the real-world, 

providing information and insights that otherwise would not be obtainable.  

AR use cases have grown substantially across many industry verticals 

within the last two years, providing significant market momentum, and 

indicating great promise to transform communications, content, and 

commerce across a wide range of sectors.   

The goals of MR are broad, yet directionally focused on a true merging of 

real and virtual worlds, which Mind Commerce believes will be a major 

catalyst for wide-spread acceptance and usage of VR across all major 

industry sectors. 

AR/VR app development market has seen stable growth. While operating in 

the background for many years, AR/VR is set to become one of the 

biggest mobile app development trends.  

Besides the existing market leaders, Google and Apple are now 

implementing solutions to make the AR/VR technology mainstream by 

adding it in their service offerings like Map and Search.   
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14.6.4 Chatbots  
 

AI enabled chatbots are taking Customer Relationship Management (CRM) 

to a new level as business-to-business, business-to-consumer, and 

consumer-to-business communications is both automated and improved by 

way of push and pull of the right information at the right time.  

Chatbots also provide benefits to customers as both existing clients and 

prospects enjoy the freedom to interact on their own terms. Our research 

indicates that over 50% of customer queries may be managed today via AI-

based chatbots. 

Conversational AI market solutions leverage natural language, machine 

learning, and other technologies to help omni-channel engagement 

platforms better understand and interact with customers, providing 

automated and personalized experiences across any channel including 

web, applications, mobile, and other platforms. Businesses can leverage 

opportunities to automate customer service operations as well as marketing 

and sales initiatives. 

Businesses are beginning to integrate conversational AI through voice 

assistants, chatbots, and messaging apps. Mind Commerce anticipates 

more than 30% of enterprises will shift customer support functions entirely 

to virtual assistants by 2025. This prediction is supported by our findings 

that indicate most customers prefer to shop with business through chat 

applications. This represents a massive shift from five years ago. 
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It is estimated in the next few years, more than 85% of the interactions made 

with businesses will happen through chatbots. The one of the most 

prominent mobile app development trends is creating mobile Chatbot apps 

to make businesses truly 24*7.  

Mobile Chatbot solutions will allow businesses to be less dependent on their 

website’s landing page and to operate on every platform where the business 

is present and active.   

 

14.6.5 Blockchain  
 

With Blockchain technology becoming mainstream, expect mobile apps to 

be developed to support Blockchain growth. That growth potential will make 

Blockchain one of the top mobile development trends in the next few years.  

14.6.6 Low Code Development  
 

With the cost of mobile app development continuing to increase, mobile app 

developers are focusing on low or no code solutions that would enable 

companies to keep the development part of the solution in-house.  
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14.6.7 Personalization  
 

Customer Service organizations are shifting their focus to offering 

personalized experience to their end users. They have realized the 

importance of the role that personalization plays in bettering their 

overall omni-channel customer experience.  

The focus on offering a unique experience is so great, that a number 

of successful mobile application companies have made the practice an 

important part of their marketing strategy.  

Also, it is not just the mCommerce companies that are focusing on the 

practice but other sectors as like Finance, Education, etc., are developing 

solutions.  

 

14.6.8 Voice Search  
 

If there is anything Mind Commerce has noticed, is that people widely 

adapted their voice search devices/apps to perform menial tasks for them. 

Starting with Appl’s Siri, a number of solutions are now available. Mind 

Commerce expects this trend to continue. Solutions will be developed for 

business and industry Solutions.  
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14.6.9 Progressive Web Apps  
 

PWA gives businesses the functionality to work offline, offers push 

notifications, get hardware access, and creation of user experience which is 

similar to the native apps that run on mobile devices and desktops.  

There are a number of businesses that have adapted the PWA and Mind 

Commerce expects that trend to continue. This makes PWA a major mobile 

app trend.  
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15 Appendix: Select High Growth Mobile 
Applications 

 

15.1 Mobile Augmented and Mixed Reality 
 

Assisted or Augmented Reality (AR) represents a live (direct or indirect), 

view of a physical, real-world environment in which certain elements are 

augmented by computer-generated sensory input.  In addition to a visual 

overlay, AR may also provide audio and tactile inputs to the user, and rely 

upon presence and positioning technologies to present location-specific 

sensory inputs and information to the user.   

In this manner, AR is part of the mixed reality market and represents a 

blending of information technology and media within a real-world 

environment for the benefit of consumer, business, and industrial users. 

The primary goal of AR is to enrich the user’s perception of the real-world, 

providing information and insights that otherwise would not be obtainable.  

AR use cases have grown substantially across many industry verticals 

within the last two years, providing significant market momentum, and 

indicating great promise to transform communications, content, and 

commerce across a wide range of sectors.   

The goals of MR are broad, yet directionally focused on a true merging of 

real and virtual worlds, which Mind Commerce believes will be a major 

catalyst for wide-spread acceptance and usage of VR across all major 

industry sectors. 
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The growing demand of the augmented reality market in entertainment, 

retail, and the defense sector is encouraging manufacturers to expand their 

business. Both traditional advertisers and digital media companies need to 

get ready for increased altered reality.  Advertisers are looking at using 

augmented reality as part of a marketing drive in order to attract new 

customers as well as retentive existing ones. 

Apple is planning to launch its first augmented market reality headset in 

2022. It will follow that with a smaller pair of AR glasses in 2023. The AR 

smart glasses market is picking up pace as it inches away from being a 

niche product to becoming an industrial and enterprise problem solver. 

Mass consumer adoption is elusive, if not years away, but the market is 

building its ecosystem, refining hardware, and taking a more realistic 

approach for the long-run ramp-up of smart AR glasses. 

 

Figure 22: Augmented Reality Market 
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The total global mixed and augmented reality market is expected to reach 

$94.5 billion growing at 70.5% CAGR. Hardware is the major component in 

the total global augmented and mixed reality market with a share of 81% of 

the total market, followed by software with 17%.  

The software segment is expected to reach $29 billion with a CAGR of 

92.1%. Hardware components in training and education are anticipated to 

propel the market growth in the forecast period. The service segment is 

expected to reach $5.45 billion with a CAGR of 103.2%. 

 

15.2 Mobile Payments and Transaction Services 
 

The amount of commerce conducted online has grown dramatically in 

recent years. The use of a mobile phone and other untethered devices to 

conduct commerce is a natural extension of the online commerce evolution.  

A vast majority of these transactions rely upon some form of account 

settlement that usually involves credit or debit cards, checking/ACH, or bank 

money transfer. The mobile payments market largely relies upon systems 

involving account systems that require funding that can come from many 

different sources including a bank account, credit/debit card system, or a 

mobile wallet, which may be funded by various means. 

Mobile payments are experiencing rapid growth as consumers use wireless 

devices as part of modern dynamic lifestyles. Many merchants increasingly 

support and encourage mobile payments because they are quick, easy, and 

linked to existing, well-known financial processing systems.  
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The use of mobile payments represents an alternative to cash, cards, and 

even funds within the banking system. This is especially the case in 

developing countries where current banking services cannot reach and/or 

have limited access. 

The unbanked population refers to the section of the population that doesn’t 

have any relationship with normal banking services; they don’t have savings 

or checking accounts. The main reason for the existence of the unbanked 

population is low income. Underbanked population refers to the section of 

the population that have banking a relationship (checking or saving 

account), but use an alternative method of financial interaction rather than 

payments through their banking accounts. 

 

Figure 23: Mobile Payments Market 
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Economic challenges are persistent in developing countries with great 

variation between different countries. In India for example, the unbanked 

population resides mostly in rural areas, spread over large a wide area in a 

number of villages. This unbanked population is often poor, and hence the 

transactions performed through mobile banking solutions tend to be low 

value, as compared to metropolitan areas. 

In terms of mobile payments market models, the bank-centric method, in 

which traditional financial institutions are relied upon for clearing and 

settlement, is rapidly being replaced by various third-parties in a more 

decentralized model that at times may involve settlement by non-financial 

service providers, or on a peer basis, and/or a collaborative model.  

The latter model is comprised of collaboration among banks, mobile 

operators and other stakeholders in the mobile payments value chain, 

including a potential trusted third party that manages the deployment of 

mobile applications. 

While technologies used for the mobile payments market vary considerably, 

all provide solutions that provide ease of use for both remote transactions 

(e.g. not at the point of sale) as well as contactless payments for proximity-

based payments. One such technology used for localized mobile payments 

is a Radio Frequency Identification (RFID) approach referred to as Near 

Field Communications (NFC). With this type of mobile payments market 

solution, consumers have no need to carry a wallet, cash, credit cards, debit 

cards, or a mail routing box to receive plastic cards and bills. 
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Increasingly, mobile phones include built-in NFC technology to interact with 

other mobile phones with NFC technology in addition to retail point-of-sale 

terminals, digital signage and vending machines that dispense tickets, 

mobile devices, soft drinks, sunscreen, and toys. NFC is a successful 

technology for high-speed high-volume applications that is well-suited to 

consumer payments, especially micro-payments.   

 

15.3 Mobile Real-time Communications 
 

Rich Communication Services (RCS) originally marketed by GSMA marks 

the transition of messaging and voice capabilities from Circuit Switched 

technology to an all-IP world. RCS and VoLTE share the same IP 

Multimedia Subsystem (IMS) investment and leverage the same IMS 

capabilities.  

For consumers, the RCS market will realize the potential to combine voice 

and SMS with instant messaging or chat, live video sharing and file transfer 

across all devices and networks. 

RCS will facilitate many consumer-related applications and solutions. From 

the communication service provider’s perspective, RCS is an opportunity to 

better compete against OTT-based service offerings. From the third-party 

application and content provider perspective, RCS provides a means of 

leveraging telecom APIs to better integrate with communication apps.  
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With the introduction of RCS, enterprise can leverage various API interfaces 

to fully integrate with their operations, providing differentiation not found 

today.  Integration can occur between mobile network operator (network 

infrastructure and databases) and enterprise assets such CRM and 

employee data.  Businesses can enhance their communications 

infrastructure by providing a single interface from which users can initiate 

voice, video, and messaging sessions. 

RCS provides access to these features directly from a device’s address 

book, whether the device is a smartphone, wearable, tablet, or PC. In 

addition to traditional contact information (name, number, email address, 

social media identity) the enhanced RCS address book positively identifies 

users and identifies whether each contact’s device can join a chat, initiate a 

video call, or send a file. 

 

Figure 24: Rich Communications Services Market 
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Mind Commerce also sees significant value via open API integration for 

various value-added enterprise RCS applications. One of those applications 

is the Corporate Enterprise Dashboard, which provides a key application for 

the carriers most-valued customers (businesses) to provide improved 

internal communications. In addition, RCS represents an opportunity for 

business to provide improved CRM via mixed media and branded customer 

contact, which is very important in the world of unwanted robocalls. 

An alternative IP-based real-time communications solution, Web Real-time 

Communications (WebRTC) provides a framework, protocols, and API that 

facilitates real-time interactive voice, video, and data via a Web browser. 

The solutions, services, applications are supported by WebRTC are in direct 

competition with the CSP led initiative known as RCS.  Therefore, WebRTC 

can be very disruptive to communication service provider business models, 

representing both an opportunity and a threat to the RCS market. 

 

15.4 Mobile Telemedicine 
 

The telemedicine market represents the provision of healthcare services to 

the people at a distance using software solutions and telecommunication 

technology. It connects patients with doctors or physicians or other 

healthcare providers commonly used by hospitals, clinics, and telemedicine 

service providers. Advanced wireless and networking technologies, coupled 

with recent advances in biotechnology, biosensors and software 

engineering, have enabled promising growth in telemedicine healthcare 

ecosystems. 
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Expert medical care delivered via telemedicine can significantly improve 

healthcare services for rural areas, remote locations, and underdeveloped 

nations.  

For the developed nations, telemedicine is increasingly gaining popularity 

due to its high potential for cost savings, healthcare availability, and 

increased efficiency in healthcare service delivery. As the recent COVID-19 

pandemic has made abundantly clear, uninterrupted access to healthcare 

services is a critical need for society. 

There is also a crucial need to reduce ever-expanding societal healthcare 

costs. This is particularly the case for the aging population in developed 

countries. For example, a couple in the United States that plans to retire in 

10 years can expect to pay over $300,000 during retirement on healthcare 

(an amount equaling about 90% of their lifetime Social Security benefits). 

By 2050, the global population is anticipated to reach nearly 10 billion. One 

in six of those people will be over age 65 with 426 million aged 80 years or 

over. The 65+ year old age bracket is the fastest growing segment, which 

correlates with steady growth in life expectancy worldwide.  

In 1960, the average UK citizen would live until about 70, but now 80 years 

old is the expected age of death. The United States has similar numbers. 

However, life expectancy in China has dramatically increased from mid-

forties in 1960 to mid-seventies today. 
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It is important to address the constraining factors within the telemedicine 

market, which range from technology availability and familiarity to limitations 

with respect to what can be achieved remotely vs. in person. Certain 

aspects of telehealth require more than just technology availability – they 

also require sufficient capacity and/or usability. For example, nothing is 

more frustrating than a telehealth session that is pixelated because of an 

inadequate Internet connection, which could be due to limitations at the 

customer and/or physician site or anywhere in between. 

 

Figure 25: Mobile Telemedicine Opportunities and Concerns 
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Another limitation of the telemedicine market today is the inability to 

examine and treat the entire body. While technologies such as sensors, 

machine-to-machine communications, and wearables are improving the 

overall experience, the ability to view and diagnose the body as a whole is 

often limited. We anticipate that there will soon be technologies integrated 

with telehealth to address these issues, but for now, most systems rely upon 

conveyed information and limited scanning. 

 

Figure 26: Telemedicine Market Outlook 
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Do you have a need for special research into a particular area but don't have the time 
and/or resources for specific project? 

 
Mind Commerce offers independent and customized research as well as consulting 

services. We will research, evaluate, and report findings and recommendations based 
on your unique requirements for various projects such as: 

 
 Market Research 
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