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Abstract— Native mobile applications are applications developed by using the SDK and programing language 
specific to the mobile platform. The key limitation of those mobile applications is that the inability to transfer 
applications to a different platform, without writing the applying from scratch. This situation has led to new re-
quirements, like tools that enable generation of mobile applications with one codebase. This paper presents the 
simplest way of generating such applications using the Apache Cordova. It allows developers to implement ap-
plications on multiple platforms, employing a single codebase. Applications are executed in an exceedingly 
platform-specific native container. 
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1 INTRODUCTION                                                                    

The rapid development of smart devices affects the 

development of many applications, which are used in 

today's lifestyle. Many companies are showing more 

interest in developing their own mobile applications, 

as a way to increase their business process productivi-

ty. These applications are platform-specific, thus re-

quiring a separate application for each platform. This 

requires a lot of resources and represents the motive 

for hybrid application development. All devices uses 

single hybrid application, regardless of what type of  
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device or platform it is. (Smartphone or tablet). Hybrid 

applications or cross-platform applications are a flexi-

ble solution [1]. In this report we will write about 

Apache Cordova tools that we used to develop cross-

platform or hybrid applications. Benefit from this so-

lution will have many companies which developing 

their own mobile applications. It can implemented in 

all the firms where native applications can be applied. 

In other words, they can replaced native applications. 

Cordova enables software developers to create mobile 

applications using CSS3, HTML5 and JavaScript 

code. CSS3 is used for user-interface and JavaScript 

for application logic.The results are hybrid applica-

tions that integrate with the platform-specific Cordova 

environment present on the device [2]. In this paper 

we describe the development and testing of a complex 

hybrid application. 
 

2. Methods: 

The performance of applications, functionalities and 
user experience are the main challenges when devel-
oping a mobileapplication. user experience varies 
from platform to platform. Different platforms instill 
different habits to the users, which is why creating a 
universal user experience for all platforms is a chal-
lenge. We rely on Cordova and Ionic to adapt the user 
interface to the platform on which the hybrid applica-
tion is executed. Application development is done in 
Visual Studio environment. Visual Studio includes 
tools for Apache Cordova. If Cordova is not installed 
on the device, tools for the Apache Cordova will in-
stall Cordova on device beforeinstalling an applica-
tion. With the Cordova installed on thedevice, any 
Cordova-based hybrid application can be installedand 
run. 
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Hybrid applications architecture and usage of Apache 

Cordova tools. Application life cycle, regarding cycle 

of its execution and usage, can be seen. Angular JS is 

used for application logic and Ionic for application 

look and feel. Cordova plugins are one of most im-

portant part of this application. They allowed native 

resources similar camera, contacts, accelerometer, file 

system, geolocation etc. Webview is native container 

for run application. native container allowed applica-

tion execute on different mobile platforms. 
 

Cordova is compatible with two frameworks: Angular 
and Ionic. Angular is more focused on organizing the 
applying logic and architecture, counting on the MVC 
pattern. It also provides modularity, through services 
and controllers. Ionic framework is targeted on the 
planning and interface interaction applications. Ionic 
is a wonderful fit with Cordova and Angular frame-
work, and simplifies an oversized a part of the applica-
tion’s front-end. the total potential of Ionic is mani-
fested with its usage within Angular [3].Hybrid appli-
cations aren't completely native application because 
they run in within the device`s Webview as an online 
application. they're not completely sand-boxed as they 
need access to native APIs of the device, through ap-
propriate JavaScript APIs that are injected by Cordo-
va. The Crosswalk plugin can improve the user expe-
rience on older version of Android that use an outdat-
ed Webview. It enables better application performance. 
It`s supported Google Chromium, thus improving the 
performance of HTML, CSS and JavaScript. JavaS-
cript is executed and run within the Webview compo-
nent [4]. Cordova provides extension of JavaScript 
capabilities with its plugins. This extension provides a 
universal API that abstracts away platform-specific 
APIs required to access the device’s hardware. Every-
thing that the standard API can`t provide, is resolved 
through the utilization of appropriate plugin. Plugins 
are an integrated a part of Cordova system. They pro-
vide an interface for Cordova and native components, 
in order to determine mutual communication and rela-
tionship with the standard API of the device. Plugins 
contain an API, that maps common functionality to the 

platform-specific calls [5].In essence, this hides the 
varied native code implementations behind a standard 
interface JavaScript. When creating Cordova project, 
plugins aren't included by default. Any plugin that we 
wish to use (core or custom) must be explicitly added. 
Apache Cordova supports a group of default plugins 
called core plugins. These plugins allow us to access 
device capabilities like the battery, camera, contacts, 
storage, etc. In addition to core plugins, there are in-
dependent plugins (developed by third party members, 
the Cordova community etc), which give additional 
features that aren't necessarily available on all plat-
forms. Such plugins are called custom plugins. Cordo-
va allows us to develop a custom plugin for communi-
cation between Cordova and other native components 
[6]. Fig. 3. Plugin architecture. JavaScript, native 
bridge interface and native implementation make 
structure of plugin architecture. Application use APIs 
in JavaScript interface to realize access to the plugin. 
Cordova allows the online application to access the 
device’s capabilities outside of the browser sandbox. 
Plugin.xml contains information about the trail to the 
JavaScript and native source files for supported plat-
forms. Depending on the parameters passed to the 
strategy from JavaScript interface, enables access to 
the acceptable native functionalities.. JavaScript inter-
face is probably the foremost important a part of the 
plugin. For the structure of JavaScript interface there 
are no restrictions. Communication with native API 
requires a call to appropriate cordova.exec methods. 
Method cordova.exec acts as a proxy between applica-
tions and native interface, depending on the passed 
arguments calls appropriate native method. For an-
droid devices, the execute method is employed and for 
iOS devices, action method is used[7]. The plugin re-
pository must feature a plugin.xml file. Plugin.xml file 
is an XML document that defines the plugin and con-
tains instructions for adding plugin in config.xml file. 
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architecture. 
 
 
3.Conclusion 

Hybrid or cross-platform application development that 
was described in this paper is meant to contribute the 
development and advancement of mobile applications. 
And above all to propose a solution the problem of 
developing applications for different platforms.After 
completing the development and testing of hybrid ap-
plications we can compare the advantages and disad-
vantages of these applications compared to native 
apps. The advantage is generating applications for 
multiple platforms from a single code base. But test 
results confirmed that optimization is the biggest prob-
lem in mobile applications of this type. For this rea-
son, achieved inferior performance compared to the 
native application. Apache Cordova tools are suited 
for hybrid applications that are not very complex, or 
require less functionality.For complex applications, 
native applications have priority.But Cordova is a big 
step forward and an advancement in mobile technolo-
gy. 
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