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Abstract

In this paper we propose the use of cloud services to delivery next-generation dynamic
mobile interface. The improvement is focused on existing soft keyboard application. Through
a simple sign-in process, the customized keyboard interfaced defined by user own can by
synced, stored on the cloud and ready to be apply on other compatible devices of the same
user in anytime. With cloud based interface, through specific username and password,
various smart mobile devices are able to receive their custom interface. Also, we use Gyro
Sensor and Wi-Fi direct to help the users freely share their layout through the internet.
Keywords: Hadoop, Customized Mobile Interface, Cloud Server, Gyro Sensor

1. Introduction
With the development of the Internet environment, users can connect to the Internet
anytime, anywhere. In addition, due to the smart mobile devices, people are able to easily
access information by using the Internet. According to the IT research firm eMarketer, there
are approximately 45 billion smart mobile phone users all over the world in 2014 [1]. A smart
mobile phone is no longer simple device for calling but support a variety of tasks and
functions [2]. Smart mobile phone has many features and used to suit their own tastes. The
initial smart mobile phones products provided for changing the theme, the background or soft
keyboard layout. Smart Mobile Phones OS's version is being updated, and supply increases,
thus taking advantage of various applications and users can easily change the soft keyboard
skin layout, icon, and background. By using previous applications, users can easily change
the soft keyboard layouts, the app icon, and the background but only use the themes provided
by the developer. As a result, these themes are usually used by ordinary people comfortably,
but elder person and disabled person are uncomfortable to use them. This paper provides
customized interfaces for a variety of users by using Web-based authoring tools, the
interfaces can be created and offered easily. With only using a web browser and a mouse drag
and click function which can produce interfaces may be shared with others. Also, we share
the interface between users in an environment that does not have internet using Wi-Fi Direct
and Gyro sensor, sharing the interface data.

2. Related Works
We have some upfront research to advance research and investigation. Figure 1 presentsan
IP based virtual smartphone released in research paper in 2010 [3]. Theexisting Smartphones
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to use applications must go through the installation process. However, Figure 1 shows that
without application installation, virtual environments for a variety of applications can be
used. You can use the smart device's viewer application to use the application provided by the
server. Because of the use of the applications in a virtual environment, there are advantages of
security metrics, and the deleted application is not used or need to be upgraded. Also because
the application does not operate internally, high-end applications can be used on high
performance non-smartphones.

Figure 1. IP based Virtual Smartphone
Figure 2 shows a measure of the speed of FPS operation that occurs when the application
graph. Android (x86) in a virtual environment to provide a workstation applications to speak,
and Android (ARM) is a smart phone speaker. The paper does not work virtual applications
on the user's smart phone FPS is the measure is not high, and does not use a lot of internal
resources, the battery can be used for long. However, because the use of an application in
real-time in a virtual environment to be supported smoothly wireless communication
environment, has a disadvantage, if the wireless communication signal is low, and that the
user's smartphone battery consuming. In addition, when using content such as images and
words, picture, etc., a lot of FPSis not required, but motion images and video from the
behavior quick FPS needed in order to receive a seamless service, we need to have wireless
communication environment.When using a fast wireless communication continues to be very
faster battery consumption. We propose in the paper a virtualization system interface to apply
real-time communication in order to facilitate speed should be guaranteed, and data entered
by the user must be the exact transmission conditions. When ensuring fast the communication
environment, the conditions are met. However, if it is not a fast communication environment,
errors cause a lot of concern.
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Figure 2. IP based Virtual Smartphone
Figure 3 shows the application developed in the United Kingdom for the visually impaired
people tohelp send text messages easily [4]. This application is different from the General
interface of the mobile devices that are composed of the Braille system. As shown in the
figure, youuse six fingers for typing letters, and no need for much movement. In addition,
with the application for the visually impaired,you can use your fingers to enter the Braille
alphabet with voice output. Some experts say that practically the visually impaired peopleare
slow, and it’s hard for them to enter characters quickly. This application is a special
application for the blind and cannot be used with a variety of people.

Figure 3. Braille Touch of Georgia Tech
Figure 4 shows the developedKii Keyboard application consisting of Swiftkey,
Swype, Go keyboard, with a variety of functions in one package. This application
allows users to make and use their desired interface, provides a framework user desired
label, and after color setting, its’ saved and applied. This application allows the user to
create the desired interface, but the interface key positions do not change to a variety of
positions and does not provide them with a variety of layout skins. Also,
themadeinterface cannot shared with other users.
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Figure 4. Kii Keyboard Application
In relation to smart mobile interface, there has been a variety of research and
applications have been developed, but the optimized interfaces are not provided for a
variety of people. We can use a cloud environment to provide an optimized interface for
a wide variety of people. In addition, using the Gyro Sensor and Wi-Fi Direct, various
interfaces can be made and shared in environments without internet.

3. Mobile Interface Provider Structure
The current smart mobile devices are supported from inside a keyboard interface, or user
can change the skin layout using your app. Therefore, this paper uses a Web-based authoring
Toolkit to provide an interface that users can easily create. The user through the cloud server
can create and share interfaces by login to 3G, LTE Wi-Fi environment, at anytime,
anywhere. If there are 3 servers in a cloud environment, user data management server manage
the user's data in the user's ID, password, and the information of the user according to the
interface are used as identifiers for. User ID, using the same interface in a variety of smart
mobile devices can be applied. Interface Management Server provides a variety of interfaces
to manage their information, and each key value, key color, key size, location, and label value
information. The interface management server not only stores information but also used for
easy creation of user interface and administrator interface and the management server
provides a web-based interface toolkit interface. The mapping server helps to make a quick
search of the selected user interfaces, the user makes a request, and it checks if the user
interface based on the information provided can be made. Retrieving data from the interface
information takes a lot of time, but because of the usage of the mapping management server
you can manage the entire data in the form of links, and get the desired data quickly.
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Figure 5. System Architecture of the Customized UI Provider

Figure 6. Customized Interface Provide Flowchart
Figure 6 shows a customized interface that receives the request. For users to receive
a customized interface for smart mobile devices, they have to log on to the server. The
user's ID and password is sent to the server, the server will check if the user is correct.
If not, return to login, if the user is verified, using the mapping server the requested
interface is searched from the server. Mapping data is not the actual data, rather than
the quick search links to the data, search for links based on data retrieved from the
server of the actual interface data. The data is sent in XML format file [5, 6], the user's
smart mobile device retrieves the sent interface data and after analysis it is applied.
Users can also store data request or store data in a manner similar to above. Users can
use a Web-based Toolkit interface to create and save the interface and even if the file is
not applied on the mapping server, the interface management server stores data of the
interface. The mapping management serverapplies only user created interface and other
users selected shared interfaces. The mapping management server does not have the
entire data of the user created interface but the information of the applied interfaces on
the smart mobile device. As show in Figure 6, the interface customization could be
done through web interface and the customized interfaces could be shared among users.
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Figure 7. Customized Interface on the Website

Figure 8. Customized Interface Provided in Smart Mobile
As show in Figure7, the interface customization could be done through web interface
and the customized interfaces could be shared among users.Users can use a Web browser
interface, provided with the Toolkit from the management server, interface creation. If you
enter the user ID and password on the left as shown in the following figure, users or shared
with other users, a list of interfaces appears as shown in the illustration. For a list of pictures
and easy to see the title of the interface by interface, you can select the desired interface, or
you can modify the existing interface and click the Modify button to modify existing
production or a new interface can be used. The illustration on the right is the way to create a
user interface, the user can save the interface to create a title and description of the interface
and the interface directly window appears. The user’s interface, using your mouse directly.
Once the mouse is pressed, the appearance of a primary key, the user can set the key values,
colors, and sizes. Key size and Drag of the mouse interface, Drop function, you can set freely
the size, location, easily can be adjusted. When you save, left after the figure produced by the
interface's interface is added to the list. Learn from the Web interface, as shown in Figure 8 is
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a smart mobile devices applied to the figure. We have a variety of interface to apply a
customized smart mobile devices Samsung Galaxy S4 user interface. By default, the Android
keyboard layout, change or modify the code in real time, has been unable to do. Therefore,
the dual-way applications can execute select we have developed smart mobile application.
The upper-left corner of the figure 8, as shown in the following figure, after entering
username and password, the login button, the server sends the user's interface to request data.
Servers are user-managed servers, managed servers, managed servers, interface mapping to
retrieve data, and then transmit the desired user interface. You want to apply to the smart
mobile device interface for Web based.

4. Cloud Services for Providing Interfaces

Figure 9. Cloud Structure for Providing Customized Interface
Figure 9 shows a cloud environment providing a user custom interface. Each of the servers
will work with each other, as shown in the illustration and each of these features has been
included. There are 3 servers in the cloud as shown in the illustration are linked together, the
user data management server saves information for identifyingusers, and when you request
data through user login, it checks whether you are a registered user, and after retrieves the
requested interface data. The mapping management server will request data on the interface.
Mapping data from the management server to interface with the user data is mapped to each
other link data, and only with a user's ID and interface ID consists of the data because the data
can be found as soon as possible. In addition, because of the full interface to manage the
mapping data, data that has duplicates. Therefore, link data saves space because they have
available more efficiently. Learn the management server, user interfaces, the ability to save
interface and the interface is stored as data redundancy is not a waste of storage space and the
ability to manage. In addition, allows you to easily create your own interface for a Web-based
interface provides an authoring tool, platforms and formats. This uses three servers, user
customizable interface provided anytime, anywhere. Smart mobile devices are installed by the
user through user-customized interface applications and the pad when you send from the
server by typing the Word interface to transfer data. Received data is sent to the user's smart
mobile devices, it will try to parse the data so that it can recognize and be then shown to the
user.
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Figure 10. Hadoop Distributed ArchitectureforCustomized Interface
Cloud environments are organized based on Hadoop [7, 8]. Figure 9 servers as shown in
Figure 10 consists of the Hadoop distributed file system (HDFS) [9, 10], each server are data
stores data in the form of distributed file system. Hadoop distributed file system is copied to
the storage and management of data to multiple, because even if the data loss can recover
quickly. When you save the data to be stored in HDFS [11, 12], Hadoop's Map when you read
the information and reduce the ability to quickly analyze the data and search interfaces that
are produced [13, 14]. User information and interface as the value of the Key and Value data
information sharing. Interface, the data is in XML format and is provided to the user,
resulting in the user interface, as shown in table 1, data information transmission. When you
request data from the user-interface, XML format, but XML File transfer of data in the form
of a non-JSON file [15, 16]. JSON file format is XML File generates less data than capacity,
fast data transmission. Smart mobile devices are transferred from the JSON file to the server
after you have received is presented to the user through the analysis. Interface Toolkit based
on HTML5 [17, 18] and Node.js [19, 20] is provided through the Web, there is no need to
install a separate program. The user from the server at any time through a Web browser
interface can be offered production toolkit.
Table 1. Interface Data From

As the mobile device display a variety of smart devices differ. Therefore, in order to apply
for a variety of devices, interfaces, as shown in Table 2 and the calculations made using
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scales of the interface. Kwidthis a Web authoring tool designed for the size of the keyboard and
the display size of mobile devices, the user Dwidthsays. Usually the vertical direction using a
mobile device landscape. Swidth is a Web authoring tool is a user-horizontal resolution, Rwidthis
applied to a key-sized mobile devices landscape value. Vertical value will be the same size as
the above calculations, even mobile devices have different display sizes calculated in the
table expression to apply. For example, Web authoring tools are called the horizontal size of
the keyboard and one made in the 60s, when the Web authoring tools resolution is 1280 × 720.
The user mobile device used in the resolution of 1920 × 1080, 60 × 1920/1280 when
calculated by the size of the interface is to be applied to 90.

Kwidth•Dwidth / Swidth = Rwidth(1)
Kwidth•Dwidth / Swidth = Rwidth(2)
5. Sharing Interface using Sensor Network
Figure 11 and 12 demonstrates how the mobile use Gyro sensor and Wi -Fi direct
interface to share data. Latest Wi-Fi Direct allows so much to the technology used in
smart mobile devices, without the AP connected via a direct connection between the
device data sharing, synchronization, transfer easily. Because of the use of techniques
based on Wi-Fi faster than Bluetooth, interfaces can transfer data reliably. They is
stored in the smart mobile devices provided by the server before the user, as shown in
Figure 11 is a custom interface, and transmits the data to the data transfer interface
when JSON file format. XML is similar to JSON file format, but the capacity of data
can be transmitted rapidly reduced. When data is transferred from the interface JSON
file, and stores the data in internal memory interface analyzes it. It may be saved by
selecting the interface at any time. Figure 12 explains the process when mobile device
uses Wi-Fi Direct on docking station. By default almost all modern smart devices have
Gyro sensor which can detect the action of device quickly sharing from left to right
repeat.

Figure 11. Interface Data Sharing Method
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Figure 12. Interface Data Sharing Method
We use the following expression for checking rapidly changing the angle of the Gyro
Sensor value, and look for other user's smart device. Gyro sensor obtain the
acceleration sensor of the moment based on the value of the base point value is to
calculate a value up or down.We use equation 3 and 4 in order to obtain Gyro sensor
value. In equation,𝑀𝑟𝑒𝑠 is the high-resolution (resolving power),𝑉𝑟𝑒𝑓 is voltage of Gyro
Sensor,𝑆𝑠𝑒𝑛 is sensitivity ofGyro Sensor, 𝑆𝑟𝑒𝑠 is the values of the speed of the time there
has a change in the full resolution is 1,𝑆𝑑𝑒𝑔 is the rotation angle of the sensor.
𝑉𝑟𝑒𝑓 𝑚𝑉
1
(°/𝑆)
= 𝑆𝑟𝑒𝑠 [
[
]∗
]
(3)
𝑀𝑟𝑒𝑠 𝑏𝑖𝑡
𝑆𝑠𝑒𝑛 [𝑚𝑉/(°/𝑆)]
𝑏𝑖𝑡
(°/𝑆)
𝜋
(𝑟𝑎𝑑/𝑠)
= 𝑆𝑑𝑒𝑔 [
]∗
]
(4)
𝑏𝑖𝑡
180°
𝑏𝑖𝑡
For example, if a smart mobile device has resolution of 1024, Gyro sensor voltage
scale of 3.3V, sensitivity of 2mV; the 3rd and 4th expressions are applied.
3300 𝑚𝑉
1
(°/𝑆)
= 1.611 [
[
]∗
]
𝑚𝑉
1024 𝑏𝑖𝑡 2 [
𝑏𝑖𝑡
]
𝑆𝑟𝑒𝑠 [

(°/𝑆)

(°/𝑆)
𝜋
(𝑟𝑎𝑑/𝑠)
1.611 [
= 0.028 [
]∗
]
𝑏𝑖𝑡
180°
𝑏𝑖𝑡
In this way, based on the calculated value “if(Before degree > Current degree+3°)”or
“if(Before degree < Current degree- 3° )”. When the event meets the condition by
repeatedly, the other party smart mobile device isfound, and then user can select the
device to connect to. From Figure 11 we can see the process of data transmitting by WiFi Direct. On the receiver side, the devices will analyzing the memory to save the data
before receive the XML format file. Of course by default, the layout data can be share
through the cloud server but it requires Internet connection. And in case the users prefer
sharing immediately, using Wi-Fi Direct method is much more convenient and speedy.

6. Conclusion
This paper present the use of cloud services in customizing mobile interface. The
proposed systems can offer various customized interfaces for the users. To eliminate the
action of finding and installing themes again and again in case user has multiple device,
by utilizing cloud services the set up part is only a simply login. By providing many
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typed and highly customized interface, useful layout for the elderly, the disabled,
children etc. could be put to use in various environment. In the future, hopefully more
extensive research on this project could bring out better result.The current application
of this paper supports dual display on only supported smart mobile devices. Thus,
future research will focus on usage on smart mobile devices that do not support dual
display to make it easy to usage.
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