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Abstract

Tieto, one of Europe’s leading ICT-service providers, is developing an ap-
plication that can be used in mobile phones running the Android operating
system in order to provide support to personal working in mobile health and
care services (Swedish ‘hemtjänst’). In this project I examine how best to
take select portions of Tieto’s native Android application and convert them
to a web application using the technologies of HTML5, CSS, JavaScript,
Ajax, and JSON. During the process I design a web-based graphical inter-
face. Functions for logging in, reading information about clients, and getting
the days schedule are also developed. The end result is a mobile application
that is able to work cross-platform without requiring a separate program for
each mobile operating system. With this as a benchmark I discuss possi-
bilities and restrictions of web-based versus native applications and explain
how to obtain cross-platform functionality, informing future development and
research in this area.

Sammanfattning

Tieto, en av Europas främsta IKT-tjänsteleverantörer till v̊ard- och om-
sorgssektorn, h̊aller p̊a att utveckla en Android-applikation som ska utgöra
ett stöd för personal som arbetar inom hemtjänsten. I det här projek-
tet undersöker jag hur man bäst kan ta utvalda delar av Tietos Android-
applikation och återskapa dem i en webbapplikation med hjälp av tekniker
som HTML5, CSS, JavaScript, Ajax och JSON. För att realisera webbap-
plikationen designar jag ett webbaserat grafiskt gränssnitt. Funktioner för
att logga in, tillgodogöra sig information om kundar och f̊a dagens schema
utvecklas ocks̊a. Slutresultatet är en mobil applikation som kan fungera
plattformsoberoende; olika versioner för olika telefonmodeller och opera-
tivsystem blir därför överflödiga. Med utg̊angspunkt i detta diskuterar jag
möjligheter och begränsningar i webbaserade kontra förinstallerade applika-
tioner och förklarar hur man uppn̊ar plattformsoberoende funktionalitet.
Slutligen diskuterar jag möjliga omr̊aden för framtida utveckling och forskn-
ing.
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1 Introduction

The App, or mobile application is a concept that most people today are
familiar with. These applications for smart-phones can vary from wildly
successful games such as Angry Birds, to local weather forecasts, to targeted
business applications. The limit to what a mobile application can accomplish
is limited almost only by the creativity of the developer. Whatever one may
think about mobile telephones, they are quickly becoming valuable tools in
business and industry. A smart-phone with the right applications installed
on it becomes a mobile office and allows someone who is not sitting at a desk
to get work done, file reports, get the newest information, and quickly access
previous reports. This is excessively valuable for any company that wants to
save time and money.

The most commonly known mobile applications are native applications,
installed directly onto the phone or its storage areas generally from an appli-
cation store or market such as Apple’s App Store or Android’s Google Play.
A native application requires installation, both for the initial program as well
as for any upgrades, and the program itself must be written specifically for
just that platform. A variation of this type of application this is the web
application, or a website designed to look like the traditional native appli-
cation. This means that the application does not need to be downloaded
or installed, and upgrades happen instantaneously as the code is kept on a
web server instead of on the phone itself. The web application also has the
benefit of being able to work on almost any device that has internet access
and a compatible web browser installed, allowing the same application will
work on phones running the Android operating system or on any of Apple’s
iPhones or even on any other device with a browser and internet access. The
most interesting and perhaps beneficial part of a web application is that it
promises to be truly cross-platform.

Tieto is developing an application that can be used in mobile phones run-
ning the Android operating system. The application is designed to provide
support to personal working in mobile health and care services (in Swedish
’hemtjänst’). By communicating with Tieto’s ProCapita system, the applica-
tion enables the sending and receiving of data stored there. This application
is very important for workers as they can quickly access information while
out in the field. This information includes such facts as where a client lives,
information related to unlocking the door, contact information for relatives
and health providers, and daily work. The system also allows the user to
report about the work they have done, time spent, and any notes that an-
other care-provider may need in order to continue the work. All of this is
synced to a GPS system that helps to provide accurate records of when the
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care provider arrived, how long they were there, and other information that
can be used as a basis of billing and record keeping.

This report is based on a project done for IT-service provider Tieto with
the goal of converting parts of their native Android application into a web
application. Users will then be able to access the same familiar interface on
any smart-phone, tablet, or computer instead of locking the users down to
just a few supported phone models.

1.1 Goal and Purpose

The goal of this project is to develop an application similar to Tieto’s native
Android application but using HTML5 and working from the browser as a
web application. This is important as it allows the application to be run on
any device with a browser and an internet connection. Cities and counties
that use this system are therefore able to choose their own devices instead
of only being able to choose from a few models or being locked into Android
as they currently are and opens the options of using any other mobile device
such as Apple’s iPhone or iPad.

This large goal of converting an Android native application to a web ap-
plication is a bit too wide for the ten weeks given to this project, so a number
of smaller and more concrete goals, as provided in the work description by
Tieto, were used instead.

1. Research the possibilities and restrictions that a web application has
when compared with what a native application can accomplish.

2. Build functions for logging in, bringing up the day’s schedule, and
choosing a client.

3. Explain how using a web application allows an application to work
across platforms.

The main objective of this project is to increase understanding and contribute
to greater knowledge in the area of web applications and native applications.
A better understanding of the benefits and disadvantages of the web appli-
cation as compared to the native application is important in future research
and development within this area.

1.2 Limitations

One of the main limitations of this project was the time available. With only
10 weeks from start to finish, there were many aspects that were not able to
be included in this report or project.
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One issue is that the entire application was not able to be completed
in the given time-limit. This was known going into the project and a list
of the most important points was produced by Tieto and the work went
from there. There are a number of features and services that the Android
native application provides that were not considered or reproduced in the
new web version of the application. The native application being copied was
also not complete at the time this project started, which means that sections
not completed in the native application, are also not completed in the web
application.

Due to a limited testing time, the goals are seen as met if they work on
the current Android phone that the native application is designed to work
on. These phones are the Samsung XCover and are very stable and heavy-
duty phones. The finished product was also tested extensively on an Amazon
Kindle Fire tablet that runs Android as well as on an iPad. The application
was not developed for these platforms in mind, but the results of the tests
help to show the success of the cross-platform goal.

1.3 Background

Any time one works with technology, there is a lot of background information
to understand; various code systems, millions of acronyms, etc. This section
covers some of the most important concepts used in this paper as well as going
through some of the key points in the ongoing debate of web applications
versus native applications.

1.3.1 The Promises of HTML5

HTML is the main markup language for web pages across the world, using
tags to create documents that are structured and use information such as
headings, paragraphs, and lists as well as allowing the creators of websites
to embed images into the pages and create interactive forms.[19] HTML
started in the mid-1980’s and first appeared with just a few tags in the early
1990’s.[19] Since its early and simplistic roots, HTML has developed and
expanded into what it is today.

HTML5 is the fifth version of the common hypertext markup language
used by browsers to be able to show information and media to users. With
its launch great expectations, promises, and dreams were expressed. As
Vaughan explains the goals of HTML, “The World Wide Web Consortium
(W3C) is developing HTML5 as a single standard that provides Web users
and developers with enhanced functionality without using proprietary tech-
nologies.”[19] Yet the new HTML5 will still retain its roots, remaining a
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markup language for websites, but adding in some new capabilities. “...the
really big shift that’s happening here and you could argue, what’s actu-
ally driving the fancy features is the shift to the Web [supporting applica-
tions].”[19] At this point HTML5 is still a bit of an unknown. The standard
is not yet completed according to the W3C group that is working on it.[20]
It is an incomplete and not truly implemented standard currently and this
must be considered when working with HTML5. Many, but not all, features
are already implemented by the majority of browsers and are already able to
be used today.

1.3.2 JavaScript in Websites

JavaScript is important in the understanding of this paper as it is the main
programming language. Just as HTML is used to show the contents, the ac-
tual if this, then that part of a website is done with JavaScript. “JavaScript
is a scripting language, of course. The drawbacks and benefits of script-
ing languages compared to full-fledged programming languages have been ex-
plored before.”[10] Another benefit of JavaScript according to Kienle is that
JavaScript provides programming, prototyping, and mutable objects, but
also has the downside of lacking modularity and has no information hid-
ing.[10] JavaScript is often used in websites because it permits the program-
mer to change the web page from the scripts themselves as well as being the
only programming language supported by all the major browsers that can
be used without adding a plug-in to the browser (such as required by Adobe
Flash, Java Applets and Microsoft Silverlight).[11]

1.3.3 Native Apps, Web Apps, and Hybrids

Generally when the shorter word App (either web or native) is mentioned as
opposed to an application, it is meant a mobile application as opposed to one
designed to be used on a desktop. This paper uses the terms interchangeably
as the web application is able to be used on a desktop as well as a mobile
device, despite being primarily designed for mobile usage.

A native application, or native app, is the traditional type of phone ap-
plication that we are used to when apps are discussed in the media and it is
the type of thing that is downloaded from Apple’s App Store or Android’s
Google Play. A native application requires downloading and installation.
Generally native code is compiled, which makes it faster than interpreted
languages such as JavaScript that is used in most websites.[4] Native appli-
cations are normally designed with one specific operating system in mind as
they all require vastly different languages and methods for creation. On the
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other hand, a native application “can take advantage of device capabilities
(such as the camera, GPS, etc), adhere to device-specific design conventions,
and is typically downloaded from an app store or marketplace managed by the
OS provider.”[3]

A web application on the other hand does not require installation, ap-
proval from the OS provider, any special skills beyond traditional web pro-
gramming talents. A web application “is just a website that (ideally) has
been optimized to fit nicely on a mobile screen, function efficiently with cel-
lular network speeds, and accommodate mobile navigation controls (such as
a finger or a trackball).”[3] As nothing needs to be installed, a web applica-
tion can theoretically run on any device with a browser and internet access.
People can use the web application “just by visiting the relevant web site.”[7]

There are a number of problems with using HTML5, or even HTML in
general when it comes to creating a web application.

Web browsers still have numerous compatibility issues. The
problems in browser compatibility are heavily dependent on stan-
dardization. However, some browser vendors have intentionally
ignored standards and advocated their own solutions instead.[1]

This means that a web application that looks very nice on one device in one
browser, can be a complete failure on another, or have only half of its features
working. Even when a feature is theoretically implemented in all browsers, it
may be implemented differently causing different results or simply a different
look and feel. A native application tends to work and look similarly across all
devices using the same operating system. Some adjustments must be taken
though of variations in screen sizes, memory, processing power, and so on,
even with a native application.

Security on the internet is another problem with the web in general, and
web applications in specific. In general, the web is a very open place where
the HTML, JavaScript, and CSS can be seen by anyone who wishes to look
at it. Most desktop browsers allow the user to right click anywhere in a page
and choose to ‘view source’.

There have not been any significant improvements in web browser
security area in recent years. In fact, the HTML5 Specification
with its support for new features such as local storage and cross-
document messaging will probably open up entirely new security
challenges and loopholes at least initially until the specification
and its implementations mature.[1]

Another problem with the web application is that JavaScript has no infor-
mation hiding.[10] This can make a web application where security is a main
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concern be less desirable than a native application.
One of the alternatives instead of making a pure native application or pure

web application is a hybrid application. This is where a native application
uses a web view to run JavaScript code and provides access to a phone’s
features as though it were a native application. This is built on the idea that
each platform provides a method to create a browser instance from within a
native application and “...interact with its JavaScript interface from native
code. From within that webview we can call native code from JavaScript.
This is the hack that became known as the PhoneGap technology....”[4] This
open-source technology allows a company to use its web programmer skills
to create a native application. The draw-back of this (or perhaps the benefit
depending on which perspective it is seen through), is that the application
must then be distributed through the traditional native application channels.
This means getting approval and losing a cut of any profits by working with
the Apple store if one wants to distribute to iPhones or iPads. Yet being
distributed through traditional channels greatly improves the user’s ability
to find, purchase, and use an application.

1.4 Tieto

Tieto is one of the leading providers of ICT services to the health and welfare
sector. Their goal is to develop products and services that provide support
to the sector by digitalizing as much of the process as possible in order to
work effectively with the service sector. This provides a high return on the
investments in digital solutions. The concern has over 40 years experience
within the health and welfare sector and employs 1200 experts in eleven
different countries.[18]

Tieto’s goals with this specific product, the native Android application
for use by field workers in home care, is to provide the workers with the
information they need to do their job well. Each provider of care can check
information concerning their visits and services to various clients from a mo-
bile phone. Back in the office, an employer can check that services promised
are being carried out and see if there is any relevant information that needs
to be passed on to others. With everything digitalized, the ability to make
notes that are available instantly to others is extremely beneficial.

Tieto’s current web application works according to the Information Flow
figure. The data requests go from the user of either the native Android
application or the web application onwards to a web server. This web server
then requests data from other parts of Tieto’s system such as ProCapita
and LapsCare and then brings the data back along the same paths to the
application again.
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Figure 1: Information Flow

1.5 Related Work

Computing began as a set of dumb clients interacting with a server; the
clients were not powerful enough to accomplish much on their own. Then as
the era of the personal computer began, the idea was to move the computing
work to the individual computer and away from the server. Now, in the
era of smart phones, cloud computing, fast internet connections, and mobile
expectations, computing is moving back to a server with the advance of web
applications.

The increase of the possibilities of web applications has been in a large
part due to JavaScript. First introduced by Netscape in 1995 as a client-
side scripting method to allow dynamic elements to the web page. In 1999
JavaScript updated its Servlet Specification to a new version and introduced
the concept of the “web application”.

Deri converted an existing desktop web application into a mobile appli-
cation used by administrators and managers working in the field to instantly
access information and fix problems as they occurred without the burden of
a laptop. This was partially done using SMS.[5]

Bergsneider, Piraino, and Fuerst created an early web application de-
signed as a thin client for the purpose of creating a web-based radiology
information system that would work across hospitals instead of using a nor-
mal terminal based system.[2] Their system was designed to be run the PC
and Unix, but they acknowledged the possibility of it being able to be run
on handheld systems as well.

Lu and Feng discussed being able to integrate database technologies with
the internet so that a set of database information can be accessed by cus-
tomers and travelling sales people.[13]

A web-based graphical user interface was created by Schuurman et al in
order to help rural health care workers therefore using a web based applica-
tion in the health sector.[15]

Mobile internet devices, PDAs, and phones with internet capabilities have
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existed in one form or another for quite a long time. Opera, a common
web-browser, ported their browser to Windows Mobile platform already in
2003.[12] Yet the HTML specification was not quite at the same level as native
applications and the number of smart-phones was not enough to support a
truly large application market. The ability to send messages to a server and
get responses and be able to dynamically change the contents on the page
with Ajax was not available though until 2005. At this point Google’s Gmail
application started making their websites more interactive and users avoided
having to download an entire website just to change the data presented on
the screen.

With the introduction if the iPhone in 2007[6] the era of the smart-phone
began. Over the next few years Apple’s “there’s an app for that” slogan
poured throughout society and native applications became very popular.
Apple controls their native application market very tightly, with strict in-
clusion regulations and the requirement of having a developer account, this
helped push the movement towards the restriction-free web application. As
the Android operating system released its first SDK version in late 2008[17],
the market for smart-phones increased and became more fractured. There
were now multiple large market-share operating systems and browsers being
used.

Today’s developing HTML5 standard was introduced in 2011 and provides
opportunities to create multimedia in web applications without requiring
plug-ins. The disadvantages and benefits of Browser Based Applications as
opposed to native code clients that use the internet were discussed by Silver,
but many of the problems with a Browser Based Application have since been
solved by newer browsers and newer HTML standards.[16]

1.6 Method

The implementation process for this project consisted of a number of phases.
The first phase is to determine how the native android application functions
and how it communicates with the server. This involves finding, reading,
and understanding the available documentation. Then a number of tests will
be run to test JSON messages sent and received from the server using Ajax.
Once the messages are functioning correctly and a variety of failure and
success messages is recorded, then it will be time to start implementing the
actual web application and the user interface. The web-based user interface
is based on Tieto’s native application’s interface and the colors, elements,
borders, and design will be studied and reproduced as accurately as possible.
Upon completion of the user interface, functions will then be written in order
to resize the application depending on the user screen size. More functions
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Figure 2: Method

will also be written that allow the user interface to better connect and contact
the server through the usage of JavaScript. After this follows a large number
of tests and adjustments based on the test results until the finished web
application prototype is created. The test results will then be summarized
and conclusions drawn. Finally the application prototype will be deployed
online.

1.6.1 Social, Ethical, and Environmental Considerations

This project is done on a test server with manufactured data, so no client’s
privacy can be compromised while doing the research and tests for this web
application. The screen-shots and data used to illustrate concepts in this
report are not based on real people. Another important ethical feature is
that all data and information that is sent or received is sent via https instead
of the normal http so that it is more secure. Passwords are always encrypted
before being sent. The application itself is designed to help improve the life
of both clients and employees. By making sure data is kept updated and
accessible to those who need it, the clients are guaranteed the best possible
care and the employees have the self-confidence that they are helping to the
extents of their abilities. From an environmental perspective, having data
digitalized means less paper needs to be consumed needlessly as files and
data are stored on servers. The environmental impact of producing mobile
phones and keeping them charged exists, but field workers would be required
to have a mobile telephone in order to do their work even if this application
did not exist. The native application, and therefore the web application,
both use existing resources in order to better the lives of those in society.
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1.7 Abbreviations and Terms

• AJAX - Asynchronous JavaScript And XML

• CSS - Cascading Style Sheets

• HTML5 - Hyper Text Markup Language version 5

• JavaScript - A dynamic prototype-based scripting language often used
for programming in websites

• JSON - JavaScript Object Notation

• Native App - Native Application, In the mobile world, an application
designed to run using machine code specifically on a certain platform
or device.

• Web App - Web Application, An application that is accessed over the
Internet, generally using a browser and written with HTML.

• XML - eXtensible Markup Language - a file format used for creating
documents in a machine readable format
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2 Design and Implementation

The general design of the application is to create a copy of the native Android
application with a web application that has the same look and feel. Besides
actually creating the application, Tieto is interested in some research on us-
ing a mobile’s built in functions such as GPS and being able to open a native
application from a web application. The opening of a native application
from the web application will be required in the future as another company
is creating a native application for opening locked doors. This unlocking
application is not yet complete at the time of writing, so it was not imple-
mented, but the code is tested with another application to be sure that it
works.

2.1 Using the mobile’s built in functions

An average mobile device has a number of built-in features that can be
difficult to access from a web browser but are easily accessed from a native
application. These include things such as the telephone, GPS, vibration,
gyroscope, etc. Most of these can be accessed through HTML5 or various
APIs. The Geolocation API specification is so common that it is frequently
considered to be a part of the HTML5 standard, despite not actually being
included.[14] The Geolocation API is used to allow web pages to determine
the browser location (or the mobile’s location).

The phone can be accessed via creating click-able links that involve open-
ing the native phone application, generally the phone call will not be made
automatically, but requires the user to approve of the phone call first.

Other internal features such as the camera can be accessed by creating
small native applications that are called by the web application in order
to access the built-in feature. The native application quickly does what is
needed, then gives the information back to the web application. This does
require being able to have separate small applications for each operating
system though.

Another option is to use a hybrid solution such as that of PhoneGap
mentioned previously. This allows a website to appear and function as a
native application, but it still has many limitations of native applications
such as that of going through a market such as Apple’s App Store and having
to be downloaded and launched like a native application.
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2.2 Opening a native application from the browser

One of the tasks of this thesis project is to research how a native application
can be opened by a web application. Here are the results for the Android OS
along with a discussion of the concerns with this method. A test application
and website have been created and this method has been tested and confirmed
as working in a test environment. This research was done as Tieto’s native
Android application calls another Android application created by a third
party, in order to unlock doors when visiting clients for home care. If a web
application is to be able to eventually replace the native application, the
web application needs to be able to call this native application that a second
party created to unlock doors.

To allow an Android application to be called by a browser it needs to have
a custom scheme associated with it. This is easily done by adding something
similar to the following code into the Android manifest.

<intent-filter>

<data Android:scheme="mock.testit" />

<action Android:name="Android.intent.action.VIEW" />

<category Android:name="Android.intent.category.DEFAULT" />

<category Android:name="Android.intent.category.BROWSABLE" />

</intent-filter>

In this sample mock.testit is a temporary scheme name that would need to be
replaced with something more unique and more relevant to the application
itself. The scheme name should also be something that no other application
on the user’s phone is likely to have.

The simple HTML website that calls this Android application is shown
here:

<!DOCTYPE HTML>

<HTML>

<head>

<title>Test!</title>

<meta http-equiv="Content-Type" content="text/HTML; charset=UTF-8" />

</head>

<body>

<h1><a href="mock.testit://dummy">Open App!</a></h1>

</body>

</HTML>

The link itself calls on mock.testit://dummy which calls the mock.testit
scheme from the application. This works similar to twitter links for instance,
where the user can click on them and their default twitter application takes
care of the work. The dummy word can be replaced with information that
one wishes to send to the native application if the native application should
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get more info than just being told to ‘start.’ If the scheme name is changed
in the Android manifest, then the link name should also be changed to reflect
this.

2.3 Building the application

Tieto listed three tasks for the web application prototype that are considered
to be the most important. These are building menus and functions for logging
in, getting the day’s schedule from the Procapita planering database, and
building functions for choosing a client. Beyond these three main functions
there are the menus and functions to navigate between them as well as the
general user interface that the user interacts with in order to access the
available information. Functions and features in excess of the most important
requests were completed as time allowed.

Beyond the code written specifically for this project, two JavaScript li-
braries are used. One of these is the JSON library. “JSON (JavaScript
Object Notation) is a lightweight data-interchange format. It is easy for hu-
mans to read and write. It is easy for machines to parse and generate.”[9]
This is used in both the web application as well as the native application
to create machine readable messages with very little extra information that
can be quickly and easily sent back and forth to the web service. The other
library used is jquery. According to jQuery itself, “jQuery is a fast and
concise JavaScript Library that simplifies HTML document traversing, event
handling, animating, and Ajax interactions for rapid web development.”[8]
In this project it is used for just those purposes, making it easier to inter-
act with HTML elements and Ajax interactions with the server. Both of
these libraries are very common and popular and neither require any special
permission to be able to use.

The native Android application interacts with a web service by sending
one of a limited set of messages to it. These messages are JSON objects
and are sent via Ajax (Asynchronous JavaScript And XML). The web ser-
vice then continues onwards with the information to the various services and
databases to collect the requested information. Afterwards the web service
sends the information back to the Android phone using the same method, a
JSON object sent via Ajax. The Android application then takes the needed
information out of the message and presenting it to the user in a user inter-
face.

The limitations of not changing anything in the server or the databases
involve just replacing the last link in this process, the native application, with
a HTML5 based web application. The messages sent must be identical so that
the web service will understand them and send back the same information as
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that the native application receives. For all intents and purposes the server
does not ‘know’ or ‘care’ that the user is running a web application instead
of the native Android application.

Once a user selects a link, button, image, or other feature that requires
more information from the server, the first step is to create a message that
is packaged as a JSON object.

function createGetClientAndServiceGroup(personid) {

var auth = getBasicAuth();

var data = {

"LightClient": { "PersonalID": personid },

"BasicAutentification": auth,

"DeviceId": "000000000000000",

"DomainId": "Test"

};

targetURL = uri + "GetClientAndServiceGroup";

lastMessageSent = "GetClientAndServiceGroup";

var input = JSON.stringify(data);

sendMessage(input);

}

This function is creating a message called GetClientAndServiceGroup
which requires the person’s id that more information is being requested for.
A JSON object is represented as pairs of information with keys and values.
This means that one string is the type of information “DomainID” followed
by a colon and then the next string actually contains the device id (in this
case “Test”). A variable for the targetURL is created using the web service
url followed by the message name. Then the last message sent is saved so
that when the message needs to be handled, it is known what message it is
a response to. Then the message is converted using JSON to make it into a
string. This string is then sent onwards to the sendMessage function.

function sendMessage(msg) {

var message = msg;

$.ajax({

type: "POST",

url: targetURL,

contentType: "application/json; charset=utf-8",

data: message,

dataType: "json",

success: function (msg) {

handleMessage(msg);

}

});

}

Next the object is sent using AJAX. This sendMessage function takes a
JSON message and sends it using Ajax. The targetURL is the Tieto webser-
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vice and message. So if a message sent is one to GetUserInfo, the url includes
that. The success function is what should be done with the returned result
message, which is the next step in the process.

Once the result is sent on to the handleMessage function, it is determined
what message was sent, from where, and handles it accordingly. This gen-
erally is to take out the parts of the JSON object that are needed and use
that information to determine what should appear on the screen and to parse
data in a similar way as the native application does this. This tends to be a
lot of JavaScript string manipulation as well as placing the information into
a web page in such a way that it look appealing. Links to more information
are created dynamically based on the data received and presented. When
the user selects a link, the process begins again: collecting information from
the user, building a message, sending the message, waiting for the results,
then presenting the results.

The remainder of the code is designed to display information after it
is received, move the user onwards when a link is clicked, and resize the
web application’s view based on the screen size. There are also a number
of helper functions such as those for converting date objects into human
readable strings that can then be presented on the screen.

2.4 Handling Different Operating Systems

A native application generally must be coded in that platform’s language.
This means it is objective C generally for Apple’s iPad and iPhone and Java
for Android. As soon as one branches out to Windows Mobile or any of the
other various operating systems available, there are even more requirements
for programming languages. A native application written for one platform
cannot be simply converted to another. It generally must be rewritten from
scratch. Even the user interface is different and a native application benefits
greatly by creating the user interface specifically for that platform.

A HTML5-based web application avoids this entire situation by running
in the web browser using HTML5, CSS, and JavaScript. These are not plat-
form dependent tools, so almost any device running a browser and internet
connection can use the same web application with almost no changes in code.
That is the ideal anyways, but in reality not all browsers follow the given
standards and a developer of a web application must test the application
on a variety of platforms, browsers, devices, and screen-sizes to be sure that
everything works perfectly. Even then there will be small variances in the
look of a web application.

Despite all the problems with browser compatibility problems and varia-
tions, a web application only needs to be written once and does not need to
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be redesigned or rewritten as new devices and operating systems are added
into a company’s list of supported devices.
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3 Results

In order to determine if the project reached the desired result, it is impor-
tant to break the larger goal down into manageable sections. The sections
discussed here are logging in and out, choosing a client, and bringing up the
day’s schedule. These are the important points according to Tieto’s project
description. As time has allowed, other nearby areas have also been worked
on and information on those is also included in the following sections.

Besides just getting the functions working, the goal is also to provide a
similar user interface. The user interface is what the user sees and interacts
with when they use a program. It generally consists of interactive elements
such as buttons, forms, scroll bars, and links which change or affect what
the user sees. For this case the goal is to make the user interface as similar
as possible to the existing Android application. This is important for two
reasons. One being that the user should be able to always recognize the
application. If a user of the existing Android application logs in from their
iPhone or computer, they should be able to use the application in the same
way they use the native Android application. The other reason is almost
that of a proof of concept, in that the creator of a web application wants to
be able to create something with the look and feel of a native application.
By making the user interface nearly identical, this can be proved possible.

Working from screen shots taken in the native Android application it is
possible to produce near pixel accurate reproductions of the proportions of
various parts of the screen. Color choices are also similar. The font used
in most places though is slightly different, this is due to a desire of Tieto
to use the Helvetica font instead of the font used for the native Android
application. The background of the web application is a solid color whereas
the native application had a picture. This change is due to how a mobile web
application deals with data, it has to be downloaded and a large image slows
down the program as it takes time to receive and it can cost extra money due
to increased data traffic on the mobile device. The costs of having a large
background image outweigh the benefit of aesthetic appeal.

The web application is designed and tested almost exclusively with Sam-
sung’s XCover running the Android operating system and using the Firefox
browser. But the application is able to run elsewhere and is a truly mobile
web application, as can be seen from the results and screen shots produced
using an Android tablet and an iPad running Apple’s iOS.

At the end of section 3, screen shots for each main requirement of the
finished product are available. These screenshots represent logging in, a
search list, and the daily schedule. Each of these three items is shown on 4
different platforms; the native Android application running on the Samsung

17



XCover, the web application running in Firefox on the Samsung XCover,
the web application running in Safari on the iPad, and the web application
running in Amazon’s Silk browser on the Kindle Fire.

It is worth noting that the screen sizes and proportions on these devices
vary greatly so the images are not scaled to each other. The iPad is by far
the largest screen, while the Samsung XCover is the smallest. The Amazon
Kindle is a much more elongated tablet as it is primarily designed to read
books and mimics the size of a paperback book. Both the native application
and the iPad web application do not have visible browsers. Apple allows
the browser address bar and menu bar to be removed when given the proper
meta tags and then added to the home screen (and launched from there in
the future). This means that the iPad has a much more native application
feeling than running the web application directly in the browser. The Firefox
web application on the XCover also does not have an address bar, for the
simple reason that when running the browser in full screen mode, it allows
you to scroll down a bit and hide the address bar. The Kindle alone provided
no means to hide the browser, but it is also a much longer screen and this
does not seem to change the proportions of the application.

3.1 Logging in

In order to log in, a user must be registered in the database and given a
username and password. The user puts their username and password into
the first screen of the web application. The web application’s JavaScript
then encrypts the information, makes it into a JSON object, then sends it
via Ajax (Asynchronous JavaScript And XML) to a REST server when the
user clicks the button on the login screen. The server then sends a message
back if the data is sent in the correct format. If the password is wrong, an
error message will be sent back instead.

In a way this is a simple step, but in another way, it is excessively dif-
ficult as the encrypting method requires that the browser support unicode
font characters. While being standard on pretty much every desktop browser,
unicode is much less common in mobile browsers. In order to get both uni-
code and HTML5’s localStorage working on the Samsung XCover, which is
the phone provided by Tieto to test on, many different browsers are tested.
In the end the browser found was Firefox Mobile. It is not ideal as it ap-
pears to not realize it is a mobile browser and does not optimize anything.
Websites on the screen tend to be shown as though it was a full-size desktop
computer screen. So small images are even smaller. This means that all
web pages in the web application must be created in such a way that they
resize themselves dynamically based on the user’s screen size. Other mobile
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browsers are capable of zooming in and showing just the part of the screen
with the text, but unfortunately without having more time to do thorough
tests of all available browsers, I could not find one that would do that as well
as support the necessary functions for operation (localStorage and unicode
font support).

3.2 Choosing a Client

Each user of the application has a set of clients they have access to. If a
client is not assigned to them, they cannot access that client’s data. In this
way the client’s privacy is protected as much as possible while still providing
the required information to the workers. When a user selects ‘Sök Kund’
(Search Client) from the main screen, they are presented with a list of recent
clients that they can select. They can even search through all their clients
by using the search feature accessed through the magnifying glass icon in the
top right (but not implemented in the web application version due to lack of
time). The list they are presented gives them the option to click (or touch)
a client’s name and be taken to that client’s menu. From there the user
can read past data about that client, write new notes, look up information
concerning the client’s address, contacts, doctors, and relevant information
such as the fact that their dog bites. All of this information can be vitally
important to providing the care that the client needs. Information concerning
regular services that the client receives is also available under ‘Insatser’.

3.3 Daily Schedule

Each field worker has a daily schedule consisting of who they should visit,
when, and for how long. A user can access this after logging in by selecting
‘Arbetspass’ from the main menu. This brings up the list of what they should
accomplish that day. Each person is selectable and information concerning
that day’s visit is available.

3.4 Other Features

Besides the features requested by Tieto, there are a number of other func-
tions available in the native application that I have been able to implement.
The ability to access and read documentation is present, as is the ability to
bring up more information about a client and the expected services can be
examined by the user as well. All of these features and functions have the
appropriate screens and menus coded into HTML and are resized according
to screen size using the JavaScript code. This means that it does not matter
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Table 1: Web Application Test Results

Device Name OS Version Browser Passed Notes
Amazon Kindle Android-based Silk Yes
Apple iPad iOS Safari Yes
HTC Nexus One Android 2.3.6 Dolphin Mini No Zooms oddly making it

impossible to type
HTC Nexus One Android 2.3.6 Default Browser Yes
LG GW620 Android 1.5 Default Browser No Missing localStorage

support
Samsung Galaxy
GT-P7510

Android 3.2 Dolphin HD Yes Resizing not working
correctly

Samsung Galaxy
GT-P7510

Android 3.2 Default Browser Yes Resizing not working
correctly

Samsung XCover
GT-S5690

Android 2.3.6 Firefox Mobile Yes

Samsung XCover
GT-S5690

Android 2.3.6 Default Browser No No unicode support

if you are looking at the web application from a large desktop browser, a
tablet, or even a small mobile phone, the web application will fit onto the
screen. The web application also resizes when rotated so that the words are
always facing the ‘down’ direction. This is desired as often users wish to type
with the phone ‘sideways’ as opposed to having the short sides of the phone
up and down. By turning the device sideways, a larger keyboard is present
and this often makes it easier to type on a smaller screen.

3.5 Result Summary

Beyond the main four tests, the web application is also tested on several
other devices. In these tests the goal is to be able to log in, pull up a
working schedule, and select a client. These smaller goals were chosen as the
ideal as they are based on the original project goals defined by Tieto. Table
1 presents a summary of the various devices the web application was tested
with. The table lists the device name, the operating system version, what
browser was tested, if the test was considered a pass and if there were any
notes to be made. A test is considered passed if the device can log in, bring
up the day’s schedule, and select a person from a list. That is the minimum
functionality required, if there were problems with the user-interface or a
result was not considered to be acceptable, there is information in the Notes
section of the table.

20



(a) Native Application (b) Samsung XCover

(c) Amazon Kindle Fire

(d) Apple iPad

Figure 3: Comparison: Login Screen
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(a) Native Application (b) Samsung XCover

(c) Amazon Kindle Fire

(d) Apple iPad

Figure 4: Comparison: Choosing a client
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(a) Native Application (b) Samsung XCover

(c) Amazon Kindle Fire

(d) Apple iPad

Figure 5: Comparison: Daily Schedule
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4 Discussion

The debate between native and web applications is an ongoing one with
strong defenders for each side concerning which of the options is better. In
this specific situation with the needs of the application, its users, and main-
taining the application, the web application has its purpose. As the native
Android application already exists, for most situations it is probably the
optimal choice to continue with. The web application works best as an ex-
tension to the existing application. It allows access to the same features and
functions of the native application, but has both benefits and disadvantages.

A major problem with developing a web application, or really any website
in general, is the way browsers have been created. The HTML5 standard,
like all web standards, is more of a recommendation than a requirement
and the standard creators themselves have no way to force a browser to
comply. As noted previously by others there are a lot of compatibility issues
in browsers. If a browser wants to implement a HTML tag in entirely their
own way, nothing can prevent them. So, on top of the standard not being
finished, a browser can do whatever it feels like with the HTML, JavaScript,
CSS, etc that it is sent. Generally this tends to affect mostly details and
the look and feel of the application as it appears on the screen, but can
also have much larger issues if some features are not implemented at all.
This was a problem encountered frequently with mobile browsers; some did
not have localStorage or other HTML5 features enabled that this specific
web application relies on. Even the details with how a website is shown on a
screen can be a problem, as it seems mobile browsers for Android tend to not
allow scrolling anywhere except in the body of the HTML document. One
cannot make part of a document or inner window scrollable and have it work
reliably across platforms and browsers. Some browsers add extra padding or
space to list items, while other browsers do not. This can make creating a
web app that looks the same no matter what platform, browser, or operating
system to be nearly impossible. This problem is gradually decreasing though
as more browsers add in HTML5 features, phones update their browsers, and
mobiles become more capable of handling complicated websites. Until such
point as this though, the web application will have to be checked on individual
browser/operating system/operating system version/phone combinations to
see that it works as expected.

It is not possible even to guarantee that a newer version of Android will
work better. In one test with an old Android mobile, that was running 1.5,
unicode was available in the default Android browser, while the Samsung
XCover that runs a much newer Android version (2.3) did not have unicode
available in its default Android browser. This is something that each phone
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manufacturer decides themselves when creating the phone, if they wish to
have unicode support or not. This problem can be bypassed by having the
user download a different browser that has the HTML5 features required and
unicode support, but this brings the user back to being forced to download
and install an application in order to get the web application to work. The
web application tends to be slower and causes more data traffic as almost
nothing is saved on the mobile itself and must be downloaded on each access if
it wants to take advantage of instantaneous updates. The native application
saves images and the code on the mobile and only needs to have it downloaded
once. This causes less data traffic on the mobile.

Another problem of a web application is the lack of being able to truly
hide the code, messages, and information that is being sent. This means
that any user can quickly look at the code being used. One can make the
code confusing, run it through programs that randomize variables and make
the code difficult to read, but this is can always be undone or reversed and
then the code is readable again. A partial solution to this is to make the
web application be a ‘dumb client’ or just show the information it is sent
and not do anything itself. This would perhaps require changes in the way
the entire system is built in order to make messages sent be smaller and not
contain anything except what is absolutely required as opposed to sending
large messages and letting the JavaScript pick out the bits that are actually
needed by the end user at just that point in time.

The major benefit, of course, of creating a web application is the ability
to open and use the application on almost any platform. This web applica-
tion does not require many changes to work on iOS and Android. If a native
application is to run on Android, it generally needs to be coded in Java,
while a native application in iOS for Apple’s iPhone requires Objective-C
and development on an Apple computer. By not writing separate native ap-
plications a company avoids having to make potentially expensive hardware
upgrades as well as requiring only one set of programmers instead of many
programmers with speciality skills for each and every platform they would
like to have an application work with. An advantage of having only one
application, a web-based application, is that a company only needs to keep
one application version updated. There are not multiple code-bases that all
must be changed, whenever the developer wishes to make one change.

A web application has both positive and negative aspects when compared
to a native application and many of these aspects were encountered while
working with this project. Despite there being many negative aspects of
creating a web application, the positive aspects far outweigh the negatives as
the benefits of creating a web application, while few are very powerful. Cross-
platform development, being able to work in HTML instead of a collection of
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other languages, and having the ability to create and upgrade the application
at will as opposed to having to wait for an approval process or the user to
download a patch far outweigh the disadvantages encountered during this
project.

This specific web application can be an important tool for working along-
side the traditional native application. It means that the same information
can be accessed by a computer if the user finds it easier to enter reports by
using a full keyboard and larger screen. It also provides the ability to con-
nect mobile computing devices such as tablets, even if they run a different
operating system, into the existing network. If a non-traditional field worker
must go out into the field, or plan future visits, they can use the same system
to take notes and create plans from any internet connected device with a web
browser, using the same familiar interface and system. A tablet or a laptop
computer provide easier access to entering larger data amounts than a small
screen mobile.
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5 Conclusion

In general, this project was a success. There is a working web application
that communicates with the existing web services and databases as though
it was a native application. There are no changes required anywhere in
the servers, web services, or databases. The application works on multiple
platforms, which is the desired result and often the reason for creating a web
application. The original goals requested were based on three research goals
and three implementation goals.

The first research goal was to determine if it was possible to access a
phone’s built in functions in the same way a native application is able to.
Some parts of a phone’s functions an features such as the GPS and the phone
are able to be accessed from the HTML5 web application, while others require
workarounds in order to fix. The second research goal was to figure out how to
open a native application from a web application to that a third party native
application for unlocking doors could be accessed. This is easily possible
with just a few simple extra lines of code in the native application as well
as a few extra lines of code in the web application. It is even possible to
send extra information to the native application from the web application
when triggering the opening of the native application. The last research goal
was to see what possibilities using HTML5 would provide when it comes to
being able to work across various platforms and operating systems. This
is truly where HTML5 and a web application shines; web applications are
cross-platform and any device with internet and a web browser can access
a web application with no changes in the code of the web application itself.
Although some fall-back options in HTML and CSS are required in order to
be compatible with all browsers.

The three implementation goals were to be able to log in, bring up the
day’s schedule, and to be able to select a specific client. All three of these
goals have been met on a variety of platforms and devices. These three
implementation goals were even used as the criteria for deciding if the device
would run the web application as desired. The end result was that any web
browser on any device that supported both unicode text encoding as well
as HTML5’s new localStorage ability, are able to run the web application
without any problems.

Areas for future work and development include finishing the remaining
functions that the native application has, but that were outside the scope
of this project. These functions such as the ability to use the internal GPS
of a device to bring up maps to a client’s residence and to check that the
user is actually where they should be located would greatly improve this web
application. There are a number of buttons and links as well that are simply
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not implemented due to lack of time and limited project scope. Another area
that could use some work is the security of the data that is sent and received
in order to make it less able to be read by the end user except as desired
in the web application. The original native application designed by Tieto is
able to work offline after downloading its data at the start of the working
day. This feature is not yet present in the web application, but by using
localStorage, should not be any trouble to implement.

As new smart phones, new mobile browsers, and upgrades to existing
operating systems and browsers are released, it will become easier to create
web applications that rival native application and have the benefit of working
across platforms. The existing systems are not quite yet there, but they
are close. Hopefully in the future all web browsers implement the HTML5
standard identically, allowing an application based on this standard to truly
work cross-platform and cross-browser.
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