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Abstract 
The rapid proliferation of mobile computing technology has massive potential for 

providing access to different services at any time and from anywhere. The mobile 
telephone is more than just making calls. It allows accessing several applications and 
services via the internet connection or by building stand-alone applications. The mobile 
telephone has a considerable effect in tourism by allowing the user to access the contents 
from Internet or from an install application over the mobile devices. The existing tourist 
guide applications use the latest technologies to enhance the application quality by 
satisfying the user’s requirements. These applications encounter great challenges because 
of limited mobile resources. Several development platforms for mobile applications are 
used to design tourist guide applications a caused to mobile devices incompatibility.  
Some of these applications are designed using, for example, J2ME which represents an 
effective language for small and portable devices. But, the ideal platform, now, for this 
type of applications is Android, it is designed to improve efficiency and reduce resource 
consumption compared to J2ME. The most used technology is Java programming 
languages but Android is more powerful, flexible and Android phones have more 
functionality than J2ME phones. In this paper, we build electronic tourist guide systems 
using the two technologies to confirm the powerful of Android. For this reason, a 
comparison between the two systems is made. The applications are tailored to user 
preferences, so that the user can access the application from a simple interface or 
automatically; the information may be displayed according to GPS positioning system. 
The system is built to be a tourist guide for Jordan, but it is flexible and easy to be for any 
country. To do that, the administrator need to know the GPS coordinates of each point of 
interest, and then the desired information may be added to database. 
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1. Introduction 

Smartphones are growing exponentially and become popular to offer greater services to 
users like GPS navigation, web navigation, games and more. This encourages the 
developers to build applications that tailored to mobile phone specifications and could be 
used easily through this hand-held device. 

Mobile tourism is a term that starts to appear in the last two decades. It involves using 
mobile device as electronic tourist guide [1]. The tourist needs to search information about 
a Point of Interest (POI) from his mobile. He can get the information from the internet via 
a web browser but this requires a constant wireless connection to the internet.  The 
continuous connection is not possible and some locations have not an internet coverage. 
Therefore, building a stand-alone application that could be installed over the mobile 
device to be used in off-line case was a good solution. The wireless connection in this 
case is not a necessary. However, building this type of application brings a big challenge 
because of the limited mobile resources such as the memory size, the CPU cycle, the 
battery life, etc. Therefore, the approach that is used to solve this problem is to develop 
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applications according to the resources capacity of each mobile device. 
Some of existing tourist guide applications are designed for multiple mobile platforms 

a caused to incompatibility of mobile devices. The last recently used technology is Java 2 
Mico Edition (J2ME). J2ME has rolled out in 1998, it represents a platform for small, 
portable with specific user interface and hardware constraints mobile devices. J2ME 
allows developer building applications that are executing on any device supporting 
CLDC/MIDP regardless of their underlying software/hardware architecture [2]. 

Most mobile phones support J2ME, and therefore, the existing applications have been 
built using this technology. But Android now is the largest installed base of any mobile 
platform. It is Linux-based system developed by Google. It is a world-class platform that 
is growing vastly [3] (comparing with J2ME). Android has penetrated the digital world 
easily and it has rapidly become the fastest-growing mobile OS. The final statistics point 
that more than one million new Android devices are activated everyday [3]. 

In this paper, we build a tourist guide application customized to user preferences using 
J2ME and Android programming language. A comparison between the two applications is 
made at the end of this paper. The system is built to be a tourist guide for Jordan and, at 
the same time, it is built to be flexible by allowing to change the information at any time 
according to a desired city. For example, the system can be a tourist guide for another city 
by allowing the administrator to define from the web site the GPS dimensions of this city 
and the correspondent information to the tourist locations, hotels, restaurants, etc cloud be 
stored in the database. 

The paper is organized as follows: the rest of this section explores the J2ME and 
Android architecture and some of the existing electronic tourist guide applications, 
Section 2 presents the system design, its implementation and the system functionality, 
Section 3 presents a comparison between the two applications, and finally, Section 4 
concludes the paper and presents the future work. 
 
1.1. J2ME and Android Architecture 

Java 2 micro Edition (J2ME) and Android applications are written in Java. J2ME uses 
the JVM [4] and Android has its own VM which is called Dalivik. It has a special byte 
code format that corresponds to Android devices requirements [5]. The generated .dex 
files are smaller than the generated using usual Java byte code because the .dex files 
contain unique data. If several classes share the same string, the string exists only one 
time in the .dex file and next occurrences will be just a pointer to this string. 

Figure 1 shows the software stack for Android. It consists of five layers [3]. The basic 
layer is the Linux kernel which interacts with the hardware and contains all the essential 
hardware drivers. Drivers are programs that control and communicate with the hardware. 
The Linux kernel also acts as an abstraction layer between the hardware and other 
software layers. Android uses the Linux for all its core functionality such as memory 
management, process management, networking, security settings etc. 

The next layer is the Androids native libraries. This layer enables the device to handle 
different types of data. These libraries are written in c or c++ language and are specific for 
a particular hardware. Android Runtime consists of Dalvik Virtual machine and Core Java 
libraries. 

Application Framework layer consist of blocks that user’s applications directly 
interacts with. These programs manage the basic functions of phone like resource 
management, voice call management etc. The upper layer is Applications layer where 
user’s applications are going to fit. Several standard applications come pre-installed with 
every device, such as: SMS client app, Dialer, Web browser, Contact manager. 
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Figure 1. Android Software Stack [3] 

In Android, the virtual machine that runs the program is called Dalvik, Dalvik virtual 
machine is a register-based architecture [6]. J2ME is a program that is run in virtual 
machine, without a need to recompile it [7]. Java Virtual machine is a stack machine 
which use instructions to load data on the stack. It needs more instruction to implement 
the same high level code than register machine [6]. 

J2ME applications are called MIDlets; MIDlets are usually packaged in *.jar files, 
down- loaded on-the-fly from the Web server and executed  as stand-alone  application 
with  no requirement  for a constant  connection to a wireless network [2]. J2ME 
Architecture is shown in Figure 2. J2ME Architecture is consisting from five layers: 
optional packages (Top Most Layer) which contains Java APIs for user network 
connections, persistence storage, and the user interface. It also has access to CLDC 
libraries and MIDP libraries. The second layer is J2ME APIs (Profiles) which consists of 
the minimum set of application programming interfaces for the small computing device. 
The third layer is configurations which handles interactions between the profile and the 
JVM. The next layer is JVM and the bottom layer is the operating system. 
 

 
Figure 2. J2ME Architecture [8] 

1.2. Related Work 

In this section, the existing mobile tourist guide applications will be explored. These 
applications are specific and tailored to specific platforms. They are categorized according 
to Kenteris [9], into two categories: 
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1. Pre-installed applications: the application must be installed and run on the device. 
2. Web applications: using web to browse the tourist information through a thin client on 
the device. These applications are considered as platform-independence. 
 

The first approach needs some mobile resources such as storage and CPU computation 
power to be installed and run on the device. Also, the tourist content is already defined 
and installed in the user device. 

These applications restrict the mobile devices to have some specific platform, they 
cannot be portable to other platforms, the information is static and limited in size a caused 
to the limited mobile storage, and they need time to be installed in client side. In addition, 
periodical synchronization must be done between the client and the system when required 
if possible. 

The applications presented in Cyberguide [10] and Mytilene E-guide [1, 9, 11] are be- 
longing to this category. Cyberguide [10] is mobile context-aware tourist guide; provides 
more services depending on the current location as well as history of previous location. A 
caused to incompatibility of mobile devices, many applications are designed for multiple 
mobile platforms: Delphi prototype and Visual Basic prototype. Cyberguide composed of 
several separate modules for indoor and outdoor use. The first prototype is designed for 
indoor use with static maps and infrared (IR) for indoor positioning. The extended version 
of prototype was for the outdoor use by replacing different maps without any problems 
and using a GPS as positioning system. 

Mytilene E-guide [1, 9, 11] is designed for multiplatform: web application for PC 
needs network connectivity and stand-alone application to be installed on mobile phones 
and operate without network connectivity. The programming is done in J2ME. The visitor 
must connect to the internet from his PC or tablet computer to provide his preferences, the 
application is built and must be installed on the mobile device. In case of update the server 
checks always for any update and tell the user by SMS containing the new contents 
description. 

The second approach overcomes some disadvantages of the pre- installed applications 
because web applications can be accessed from any platform and they are accessible from 
anywhere. But they need constant connectivity to the network. LoL@ [12], GUIDE [13] 
and Hippie [14] are Web tourist guide applications. These systems use the mobile 
computing technologies and wireless infrastructure to help the tourist to get information 
about the city adapted to their personal and environmental contexts. LoL@ [12] is a 
mobile electronic tour guide build over the UTMS for powerful devices and network 
connectivity. End-user devices are continuously connected to the application servers via 
UMTS or GPRS. 

GUIDE application is a web-based application [13], it requires a continuous 
connectivity. Tourists can get good and adapted information to their locations and 
preferences. Portable GUIDE units obtain positioning information by receiving location 
messages that are trans- mitted from strategically positioned base stations. In case of 
disconnection GUIDE units cache some of information locally, but during the period of 
disconnection, as mentioned by the authors of GUIDE, the out of date information being 
presented to tourists.  To overcome this problem, the user interface to GUIDE has been 
designed to encourage the user to form a suitable mental model of the system by 
providing visitors with feedback regarding the current state of connectivity and also 
encourage them to associate this with available functionality. 

From our readings, we noted that the application is designed for multiple platforms and 
the dominate technology was J2ME because it is supported in several mobile devices. But 
now, the most mobile devices that try to dominant the whole word is Android. Several 
article have shown the superiority of Android over J2ME such as [15-17] for this reason, 
we like to build this application and at the end an usability study will be made. Just now 
we design and implement the first prototype for this application. 
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OS Percentage 

Android 33 

Sambian 21 

Blackberry 9 

Windows Phone 18 

Others 19 

 

Before we begin, an investigation is made arbitrarily between 70 tourists about the 
telephone models they use currently and the model they want to buy if they have desire to 
change the model. The result is shown in Table 1. 

Table 1. 
 
 
 
 
 
 
 
 
 
 
 
 
2. Proposed Mobile Tourist Guide 

The proposed mobile tourist guide (ETGS) design consists of two steps, the first step is 
designing a web site that allows the user to navigate a web site, discover the locations and 
the interesting points before the real visit. The second step is designing the mobile 
applications. 

When the user visits the web site, selects the POIs that he wants to visit and specifies 
some preferences such as the visit duration, the mobile model, and the language, then the 
information about these locations are kept over the user space and an application is being 
built. The application must be now installed in his mobile phone. The user runs the 
application while visiting. He accesses the information from a simple interface or the 
information about any location is displayed without the user intervention according the 
GPS positioning system, where the matching is done between the GPS coordination and 
the GPS dimensions stored for each location over the device. If so, the information about 
this location is displayed. 

The system is designed to allow tourist to work in on-line from the web site or off-line 
mode from the installed application over the mobile device. It consists of the following 
components as shown in Figure 3. 
 

 
Figure 3. The System Architecture 
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1. The database that contains all the desired information about locations and users. The 
tourist can share experience to enrich the information in the database. It is built 
using MySQL database. MySQL database has become the world’s most popular 
open source database because of its high performance, high reliability and ease of 
use [18]. 

2. The web site which allows the user to register and provide his preferences. The user 
can also access the information without registering. ETGS web site uses JQuery [19] 
to perform some functions at client side like parse xml data.  The web site design is 
shown in Figure 4. It consists of the following components: a) Admin database 
contents: allow super users to add new data or update existing data in the database. 
b) Mobile application generator: this component is responsible of building the 
application that is tailored to the user preferences and device type. c) View database 
contents: explore information in the database. For example personal information, 
location, other user s comments or rating, photos, etc. d) XML generator: the 
information in the database is put into XML format to be used by JQuery. JQuery 
also parse XML format to be viewed on the map. 

 

 
Figure 4. The Web Site Design 

3. The web service is built to provide services for users who install the application over 
their mobile device. The user can access the information from the local storage in 
case of offline or update the local storage with information from the server on online 
case. This component helps the user to build an application in his mobile device to 
be used in case of disconnection or under the user demand. The amount of 
information over his mobile is determined by the mobile device storage capacity. 
The web service is designed using Restful [20] instead of WSDL. Restful depends 
on HTTP protocol and the services could be provided more quickly than in WSDL. 

 
The system is built to be as much as possible flexible. It is built to allow some type of 

users changing and updating the database contents. To simplify this function we 
distinguish between many user levels and privileges given to each level. The user types 
are defined as follow: 1) Visitor: any user “not registered” visit the web site, he has initial 
privilege to access information and maps. 2) Tourist: the user that registered to plan his 
trip. He can access all information and all maps. After registering, he provides his 
preferences. The information will be presented according to user s preferences. In 
addition, an application will be built according to these preferences. He can install this 
application on his device to access the information via his mobile phone in the offline 
mode. 3) Groups admin: ETGS supports a group of tourist, the group admin is super user 
from the ”Tourist” who has more privilege to manage a group of users such as add new 
groups, add new “Tourist ”to group and managing some information between the 
members in a group. 4) Web admin: ETGS needs web site administrator to manage 
information in the database. 5) System admin: is the owner of the system or the manager 
of the whole system. He manages other users and their privileges. 

The user can synchronize information between his space on the server and the mobile 
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device. The application contents in the device can be updated by the user. For example, if 
the user changes one of his preferences such as add new location in his trip outline, one 
component is responsible to update local storage with the related information about that 
location. On the other hand, he can upload his photos, his comments and evaluate places 
in terms of beauty and services quality. 
 
2.1. EGTS Web Site 

One of the most important parts of EGTS is the web site, this importance comes from 
many points: 
 
1. The web site is the first place for the tourist to register and build mobile application. 
2. The web site manages whole system services and users. 
 

ETGS use Java as server side programming language. HTML5 is used to build 
compatible web site with most devices because the mobile web is growing up quickly, and 
tons of great HTML5 features are already supported on modern mobile browsers. Web 
developers can use the same set of technologies they know and to build rich web 
applications that work across different device types. The web site use JQuery to do some 
needs functions at client side like parse xml data at client side “on some pages and for 
some browsers ”and AJAX to get data from web services. 

The Website main functions are: 
 
• View map: one of the main functions on the web site “View maps” and surfing all data 

attached to it.  The user can customize the POIs on the map by determining the type of 
tourism. For example, religious tourism, education tourism, etc. 

• Register: anyone can register to get more information, get mobile application and also 
add his profile in ETGS to be accessible from any device. 

• Manage data: users must have the capability to add, update or remove data, but every 
user have his own privilege to manage data, for example tourist “user” can manage own 
profile and change his preferences and also he has access to add new information about 
the destinations, and other example the web admin user can do more than tourist like 
manage destinations, places and cities as shown in Figure 5. Also the “admin” can 
change and modify the information in DB. 

 

 
Figure 5. The User Login: Register Web Page 
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2.2. J2ME and Android Mobile Tourist Guide 

When the user select locations that he want to visit from the web site, an XML file is 
created. This XML file will be used as input to J2ME and Android applications. It 
contains some information about selected destinations and some places (res, hotel, etc.) 
for every place. Another files will be generated that contain the map images, since this 
application will be run in an offline mode, we have to get all needed information on the 
user device. So, when he selects destinations to visit we generate (using Google Map API) 
static image for every destination and install these images to be used in the generated 
applications. 

The web application generates .jar or .apk file according to the user mobile model. This 
information must be provided while registering. The user access the application during the 
visit from an easy interface. A list of locations is displayed when the user is in a specific 
location he can get information about this location, hotels or restaurants in that location. 
Also, the user can display the map to see his location. The figures show the run to one 
application. Figure 6(a) shows the information about a location, the map, and a list 
contains additional information that the user may access such as the hotels or restaurants 
in this area. The places that are given are those that have the highest rank. Figure 6(b) 
gives some information when the user selects the hotel name from the list. 
 

 
Figure 6. Screenshots of the Application Execution 

2.3. System Functionality 

We tried to make the system function in many cases depends on the user preferences or 
the internet status. Three usage scenarios are considered: 

1. A tourist plans his trip at home and navigates information through web site from his 
PC or Mobile phone. The tourists see the interesting locations; he has to register 
through the web site and provide the necessary information about his trip (user 
preferences). 
When the tourist begins his trip and connects to his personal space, an execution of 
the application begins and the information is provided according to tourist location. 
The tourist can choose to upload additional information and pictures he takes to his 
space. This allows tourist to take any number of pictures without need to big data 
storage in his mobile. He can share his trip with others by upload all his comments 
and pictures to his page in any social network. This is left as future work. 

2. Off-line functionality: a tourist can download an application which will be installed 
in his mobile device. In this scenario, the tourist chooses to work totally in offline 
mode. 
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3. The third scenario is for a tourist that does not register and want to navigate the web 
site to get the necessary information. The tourist has some buttons in the web site to 
determine some preferences like the language. ETGS in this case is like any web 
application where the continuous connection to the internet is a necessary. In this 
scenario, the mobile device may have the minimum requirements such as Wi-Fi or 
any type of connection with the internet. 

 
3. Comparison 

The implementation of the two identical systems is made. We begin with Android 
implementation and then the implementation of the same system is done in J2ME. During 
this process, we noticed that the some functions are difficult to code in J2ME than in 
Android and it desires more instructions to be done as in Android. First of all, the 
interface design in Android is easier than in J2ME. 

Android API is much more powerful than the J2ME. Although Both J2ME and 
Android Java applications are recognizable Java programs, made from assemblies of Java 
classes packaged into archives. The creation of complex form can be done very quickly, 
and software package for the Android SDK is easy to install. Google re-designed Java for 
Android to improve efficiency and reduce resource consumption. 

When user start application the XML file is parsed and the information is saved on a 
SQLite in Android application and in memory RAM in J2ME application. Android use 
SQLite which is more efficient because it need small memory because the data is loaded 
as require to memory. 

When J2ME application is added on any phone this means a new layer (virtual machine 
VM) is added. Unfortunately this VM cannot access the OS directly, every time we run 
the application we have to get the access to OS, but when the user stop the application this 
application cannot access the OS directly. Android is modern phone OS and has 
embedded Java VM which help developer to coding his application on Java and then run 
the application as part of OS and with any access at any time. 

 
4. Conclusion 

This paper presents the advantages of new popular technology, Android, that will be 
the dominate technology. We presented already the reasons that make Android popular. 
To confirm the effectiveness of this technology, we build our first prototype using J2ME 
and Android and compare between them from development point of view and efficiency 
of using resources from another point of view. 

These applications are still restricted to mobile resources and to the connection of the 
internet. In addition they may suffer from reliability and scalability. The user can share his 
experience and contribute to enrich the information in the database. For this reason, the 
number of updates may be overloaded the server if the number of users is grown quickly. 
To make the system scalable, the new promising technology that will help to alleviate 
several problems encounter the mobile applications is cloud computing. This technology 
will conquer the poverty of mobile resources by using different services of cloud 
computing, it provides also flexibility and scalability to use the computing resources on- 
demand. Therefore, we will modify the system design and implementation to be cloudy. 
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