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Introduction

- The rise of mobile devices in recent years has an impact on
almost every aspect of our lives.

- There is currently, a large number of operating systems:
- Android
- i0S
- Windows Phone
- BlackBerry - RIM
- Firefox OS
- Tizen
- Ubuntu Touch OS
- etc...
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Introduction

Top mobile operating systems in the world

StatCounter Global Stats
Top 8 Mobile Operating Systems from Mar 2014 to Mar 2015
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Introduction

The natural scenario is developing native applications

Development is oriented towards a particular platform.
Full access to device capabilities: GPS, camera, accelerometer,

etc.
Native user interfaces.

There is no reuse of code between platforms

If we need to target to more than one platform, will be
expensive:

- the development process

- the maintenance process

- the distribution process
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Multi-Platform
Mobile Applications

In this paper,

- current multi-platform development approaches are
analysed,

- their most significant features through a case study
are discussed.
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Mobile Web Applications

- No installation is necessary. The device's browser is used.

immediately.

nternet connection is required for operation.
- Updates can be performed at any time and be available

- The development process is simple: it uses standard technologies

such as HTML, JavaScri
. Less attractive and sim
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ot and CSS.

oler than a native application.

- Response times are lower due to client-server interaction.

- |t is not possible to access to all device features.



Hybrid Applications

- It uses web technologies (HTMLS5, JavaScript and CSS) as mobile

web apps, but with the ability to have full access to device
capabilities.

.- Hybrid apps are hosted inside a native application that utilizes
a mobile platform's WebView.

- They can be distributed through app stores for installation.

- Greater performance than a mobile website but slower than a
native.

- The user experience is affected by not using native components
on the interface.
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Interpreted Applications

- The application code is mostly translated into native code while
the rest is interpreted at runtime.

- They are implemented independently of platforms using
different technologies and languages, such as Java, Ruby and
JavaScript, among others.

- Native user interfaces are obtained.

- On the downside, there is a total dependence on the

development framework.
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Applications Generated
by Cross-Compilation

- The projects are compiled natively creating a specific high-
performance version for each target platform.

- The user interface uses native controls on each platform,

creating apps that are indistinguishable from a native
application.

- |t is possible to find different levels of code reuse between

platforms, depending on the development environment used
(approximately 75%).
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Case Study

Native Application Native Application
(Android) (i0S)

Carrier < 8:13 AM
WebUNLP - Mi area como alumno Curso
L Ingenieria De Software >
Organizacién de Computadoras (1) Ariel Pasini
Romero, Fernando )
. Ingenieria de Software | 2012 5
Programacién Concurrente Patricia Pesado
Naiuf, Marcelo )
Sistemas Paralelos L"?e'r'e:'a ‘,’,ens°"ware 112015 (2 B
De Giusti, Armando e ‘
Taller de Tecnolog'as para la ProgfamaCIOn Concurrente (TRES ARR... >
Produccién de Software (Opcién B) (2) Maroero Nasut
Thomas, Pablo Javier Programacién Concurrente 2012... B>
Marcelo Naiouf
Seminario de Lenguajes - Opcion... 3 IS
Laura Lanzarin
Tres Arroyos- Ingeneria de Software Il ’
Silvia Esponda

webUNLP S8

., ENTORMNO WVIRTUAL
DE ENSENANZA Y APREMDIZAJE

webUNLP S8

., ENTORNO VIRTUAL
DE ENSENANZA Y APRENDIZAJE
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Hybrid Application
(Phonegap + JqueryMobile)

WebUNLP - Mis Cursos

Organizacion de Computadoras
Docente a cargo: Romero, Fernando

Programacion Concurrente
Docente a cargo: Naiuf, Marcelo

Sistemas Paralelos
Docente a cargo: De Giusti, Armando

Taller de Tecnologias para la Prod...
Docente a cargo: Thomas, Pablo Javier

2 elemento/s nuevos en la cartelera!

webUNLP S

.. ENTORNO VIRTUAL
DE ENSENANZA Y APRENDIZAJE
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Case Study

Hybrid Application
(Sencha Touch)

"Carrier ¥ 4:27 PM -

< Cursos Cartelera Salir

Examen Teorico

Para evitar posibles confusiones por mensajes ..
Bocetos
Desde la catedra recomendamos Pencil Projec..

Horarios Planificacion

Recuerden anotarse en un turno para la Planifi

Inicio practica

El miércoles 28 de agosto comenzaremos la pr..

Libro sobre Scrum

Para aquellos interesados en profundizar sobre..
Horarios Miércoles

Recuerden anotarse en un rango horario para e
Wiki

Recuerden actualizar la WIKI en Github

webUNLP 8-

.. ENTORNO VIRTUAL
DE ENSENANZA Y APRENDIZAJE
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- Interpreted Application (Appcelerator Titanium)
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Case Study

Mis Cursos

[Tres Arroyos] Taller de Tecnologias de
Producciéon de Software

Programacion Concurrente (Plan 90) -
Curso 2012

Programacién Concurrente (TRES ARROYOS)

Programacion Concurrente 2013 (Planes
2003y 2007)

Seminario de Lenguajes - Opcion .NET Ter.
Semestre 2014

Seminario de Lenguajes Opcién PHP 2014

Taller de Tecnologias para la Produccion de
Software (Opcion B)

webUNLP S8

.. ENTORNO VIRTUAL
DE ENSENANZA Y APRENDIZAJE
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Case Study

- Applications Generated by cross-compilation
(Xamarin/Visual Studio) (Delphi XE6)

Cursos
Cartelera de novedades

! [Tres Arroyos] Taller de...

Ingenieria De Software
Fechas de examen - 21 de mayo de &

2014 18:20:58 Ingenieria de Software L..

Ingenieria de Software IL..

Primera fecha de examen - 25 de junio
de 2014 18:41:09 Programacion Concurrent...

( [ lar ¢ )¢ , ; alumnos qt
n la materia AyED Programacion Concurrent...

Primera fecha de examen - 25 de junio Seminario de Lenguajes...
de 2014 18:41:.09

nplar el caso de los alumnos qt Tres Arroyos- Ingeneria d...

AYARER VAR VIRINVE R "R AR Vay

webUNLP S

.. ENTORMNO VIRTUAL :
DE ENSENANZA Y APRENDIZAJE

webUNLP S8

.. ENTORNO VIRTUAL .
DE ENSENANZA Y APRENDIZAJE
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Case Study

e |n summary, case studies were performed using:

* native development approach
e Android
e iOS

e multi-platform development approach
e Movil Web (HTMLS + CSS + JS)
e Hybrid (Phonegap + JqueryMobile)
e Hybrid (Sencha Touch)
e Interpreted (Appcelerator Titanium)
e Cross-compilation (Xamarin / Visual Studio)
e Cross-compilation (Delphi XE6)
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Conclusions

- All the development alternatives analyzed have both
advantages and disadvantages.

- If priority is given to good performance and user experience
towards native applications, interpreted and cross-
compilation approaches are the most appropriate.

- |If the goal consists of minimizing the development effort,
then hybrid and mobile web approach are the best options

(the hybrid approach should be adopted if access to all
device features is required).
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Future Work

- Analyzing other tools for multi-platform mobile

development, as AppMethod and Applause among
others.

- Obtaining quantitative and qualitative aspects metrics for
each approach, such as levels of code reuse, performance,
battery consumption, user acceptance.

- Studying different Hybrid Ul frameworks including lonic,
Framework 7, Onsen Ul, etc.
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Thanks for your time !

Suggestions and questions

Lisandro Delia
ldelia@lidi.info.unlp.edu.ar

Institute for Research in Computer Science LIDI
Faculty of Computer Science

National University of La Plata

La Plata - Buenos Aires - Argentina
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