
Hybrid applications are built 
using standard web technologies 
as well as platform specific 
native APIs and libraries. While 
hybrid applications came into 
the market a few years ago and 
solved many problems, their 
usefulness has been restricted 
due to a couple of key limitations. 
In this paper, we discuss 
single-page-architecture and 
direct-update as two ways of 
overcoming these limitations.  
If the approach described in this 
paper is followed, hybrid apps 
have a chance to take the center 
stage again.



Hybrid apps, when they first 
made their appearance in 

the market, were thought to be 
the best thing to happen to the 
mobile application development. 
The highpoint was the acceptance 
of content based hybrid apps by 
Apple in its app store. However, the 
fanfare did not continue for long. 
They received negative press due 
to poor performance and usability. 
However, it is not yet a closed 
chapter for hybrid apps. New ways 
of looking at the problem have 
solved many of the key issues. The 
future is looking bright again for 
hybrid apps. 

In this paper we will look at some 
of the basics of mobile application 
design and specifically how the 
issues related to hybrid app design 
can be solved.

App classification 
There are three types of mobile apps.

1. Native Apps

2. Web Apps

3. Hybrid Apps

Native apps are the most popular type of apps and they form the vast majority 
of the applications in the app stores. Native apps are built entirely using the 
proprietary APIs provided by the device platform makers. There is also a 
designated programming language and environment for the development of 
these apps. In the case of IOS devices, it is Objective C and in the case of 
Android, it is Java and Android SDK.

All smartphones come with a fairly capable browser. In most cases, these 
browsers are based on Apple’s WebKit engine. Because of that reason, most 
smartphone browsers are HTML5 capable. HTML5 is the upcoming markup 
standard for the World Wide Web. HTML5 provides a lot of new features that 
help web applications behave a lot like a native application. So using HTML5 
and a responsive design, one can develop web applications that execute very 
well on smartphones. These applications are truly cross platform. They do not 
include any platform code. Such applications are true mobile Web Apps.

The third type of mobile applications is Hybrid Applications. They do not 
directly use the browser to run. Hybrid applications are built using a mix of 
HTML and JavaScript and native platform-specific code.  Developers can 
choose to build the user interface of the application in HTML5 and JavaScript 
and the rest in the native language of the platform. The native part can be 
as minimal as a shell that holds the HTML UI together in an application 
frame. You can start with a web application built for a smartphone and then 
convert it into a hybrid application using a tool like Cordova. Cordova is a 
free open source tool available under Apache. You can provide the entry point 
URL of your application to Cordova and build a thin shell application. The 
application acts like a true native application. It can be hosted on the app 
store, downloaded by the user and installed like native applications. When 
you start the application, it opens up an application shell and runs. What 
happens behind the scenes is that within the shell, the web application runs 
by connecting to the web server without directly using the web browser. You 
can add native features as needed to this application. A hybrid approach gives 
the developer the freedom to optimize the effort and keep as much code base 
cross platform as needed.



Comparing the Pros and Cons 
As we saw earlier each type of app is well suited for a 
requirement. A native app is the best option when you 
want to develop a high performing game or an app that 
uses the native features of the phone extensively. This 
could be the camera, accelerometer, contacts, the voice 
calling feature, etc.

A web app will be most suitable when there is no native 
phone usage, when the application performance is not 
critical, and when there is a back end that provides all  
the necessary functionality.

Hybrid apps would fall somewhere in between.

It looks like we are getting the best of both worlds using 
the hybrid approach. Despite the advantages, hybrid 
apps are not very popular yet. One reason is the lack of 
awareness among decision makers as well as developers. 
There are also a couple of other reasons, particularly  
in the case of enterprise mobile applications. We will  
now go over these reasons and examine how we can 
address them.

Native

Hybrid

Web

Full Very Fast High Available Mandatory

Full Native Speed as Reasonable Available Low Overhead

Partial Fast/Network Reasonable Not necessary None

Device Access Speed Dev Cost App Store Approval Process 

There are two problems here.

The first one is the very nature of the web application itself. 
As the complexity and size increases, the performance 
of hybrid applications becomes poor and less native in 
experience. At the core, plain hybrid applications are 
web applications. So for every screen refresh, there is a 
server round trip to get the new screen as well as data. 
It is this submit-get-page refresh paradigm that leads to 
poor user experience. How do we solve that? We have to 
look at how this problem was solved for the HTML desktop 
applications in the past and apply that to the mobile 
application as well.

A few years ago, there was an interest in creating HTML-
based applications that completely reside and execute in 
a local desktop using the browser. The idea was to create 
local HTML-based applications that run like a simple 
native application. A browser control was used to execute 
HTML inside a thin native shell application, very much like 
how we described the hybrid application earlier. But these 
applications were also slow and did not give the users a 
native application experience. A common solution to this 
lies in a group of technologies that developed in the late 
90s, primarily by Microsoft called Ajax. Ajax stands for 
Asynchronous JavaScript and XML. Ajax is used on the 

Challenges with Hybrid Apps and Solution

If you look at why hybrid applications emerged, you see 
that they were created primarily as a means for web apps 
to get into the app stores. App stores are the primary 
marketing platforms for mobile applications. But they do 
not allow you to market your web applications. So web 
application developers wanted to use it to promote their 
applications as installable applications. Initially, hybrid 

applications were treated as second class citizens in the 
app world. But with popular social media applications 
like Facebook and Linkedin taking the hybrid route, hybrid 
application development is credible and proven.

Yet, they are not really mainstream and popular.  
Why is that?

Shown above are the relative merits and demerits of the different approaches.



client-side to create asynchronous web applications.  
With Ajax, web applications can send data to, and retrieve 
data from, a server asynchronously (in the background) 
without interfering with the display and behaviour of the 
existing page.

Using Ajax, hybrid mobile applications can be made 
as responsive as native applications. The schematic 
representation above shows how a hybrid mobile 
application works.

One can build the mobile app UI and logic in HTML5 
and JavaScript. Data from the server can be received 
through Ajax calls as XML, HTML snippets or JSON. 
JavaScript can be used to parse the incoming data and 
user screen can be updated without a page submission or 
synchronous server call.

The second problem with hybrid application comes from 
the way the first problem has been solved. The biggest 
advantage of web application is its distributed nature and 
the ease of incremental delivery. When all the code existed 
on the server, making changes to the application and 
delivering it to the users was a single process. But now 

we have to deliver these changes to each and every device 
that uses this application. That means, every time the 
application changes, we have to push the new version of 
the application to the app store. The process of putting a 
new version of the application to the app store and testing 
it is often a tedious one that could take anywhere between 
one day to two weeks. 

The solution to this problem lies in making the hybrid 
application smart enough to know that there is a change 
and update itself. In the native portion of the hybrid 
application, we can develop a logic to check the server 
for changes at application start up and pull the changed 
screens and code. Once the changes are downloaded the 
application can update itself. This removes the necessity 
for the organization to push the new version of the app to 
the store every time there is a change.

This is the way organizations can get the benefit of all 
the advancements in HTML5 and keep the application 
development and maintenance costs down.  
This will also bring the focus back on hybrid mobile 
application development.
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Conclusion
Hybrid app development is back in the limelight due to the 
real benefits it brings to the table. Organizations can now 
keep cost of application development and maintenance 
low by keeping most of the application code base in HTML 
and JavaScript, while keeping the flexibility to introduce 
native features when needed. With the new solution 
approach we can get higher app performance by having 
static parts of the application reside locally in the device. 
With the self-update option built into the apps, the need 
for releasing the app to the store is reduced.


