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ABSTRACT

There has been a great progress in the development of miniaturized devices and their
demands have increased as well. In addition, people look forward to having similar
programs on their stand-alone computers to run on their mobile phones’ screens. As
a result, the complexity of building a program has increased in this case because
same programs are needed to run on two different platforms. One of the common
programs among users is the file sharing system. In this paper, we will look at how
decomposition architecture of service oriented architecture (SOA) can be used for file
sharing system in both desktop computer and mobile phone environments. In
addition, we investigate how to decrease the complexity of building systems on stand-
alone computers as well as mobile devices. As a result, we have a file sharing system
which is able to run on windows and mobile environments using the decomposition
approach.
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INTRODUCTION

Two billion mobile phones are estimated to be used worldwide (Rheingold as cited from
Kim, 2006). The success of mobile phones lies in the fact that is that mobile phones are easily
available at anytime and anywhere (Schmidt, Stuhr & Gellersen, 2001). Mobile phones are
portable and people feel unhappy without them (Ventd, Isomursu, Ahtinen & Ramiah, 2008).
At the same time, the demand of mobile phone applications is increased rapidly by the
developments of their operating systems. In the past, transferring short text messages and
making calls were the only features mobile phones had (Yang, Chen, Chen & Hsu, 2008).
That is due to a few reasons such as the lack of memory size, processor speed, and
restrictions of data communications. Mobile evolution can be seen from a simple voice
communication device to a powerful that is able to manage many types of files including
multimedia documents.

The growth of mobiles has happened on hardware and software (Palazzi, Bujari & Cervi,
2009). We can see the mobile phone operating systems (such as Windows Mobile Phone and
Symbian) are much more powerful and many functions. Moreover, the mobile phone has
bigger storage in various major communication mediums such as UMTS, Bluetooth, GPRS,
EDGE, and Wi-Fi (Palazzi, Bujari & Cervi, 2009). We also can witness various programs
available to the users in both desktop computers and mobiles. In addition, common files are
compatible with the two different platforms. As a result, mobile phones have become more
reliable due to the improvements discussed earlier.

At the same time, the complexity of mobile applications has also grown. Users’ expectation
on both platforms has increased each year. Users are attracted to an application that can be
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deployed in both mobile phones and that similar to desktop computer (Palazzi, Bujari &
Cervi, 2009). File sharing application is one of these applications and its one of the
ubiquitous and common applications used in PCs (Hofeld, Tutschku & Andersen, 2005). A
mobile phone has data transfer capability (Bistrom & Partanen, 2004). Nevertheless, a file
sharing application may require a large amount of bandwidth, if P2P network approach is
used.

Although, there is a great application development in mobile phones, yet there are many
limitations in constructing a program that is able to run on mobile phone. In 2/2.5G network,
mobile terminal must provide the IP addresses to communicate. In other words, mobile
phones cannot have true end-to-end connections. As a result, the IP address will change in no
time without any warnings. However, this characteristic is sustained by 3G network (Bistrom
& Partanen, 2004).

In this work, we investigate on how file sharing application effect of downloading on
Microsoft Windows platform to a 3G network mobile phone. We are also adapting
decomposing technique on service oriented application (SOA) during the application
development.

The rest of the paper is organized as follow: next part explains related works of mobile phone
and decomposition technique in SOA. The main component of the proposed decomposition
approach is described next. Result of the proposed approached is presented and finally this
work is concluded after that.

RELATED WORKS
Mobile Phone Development

Mobile software have been developed and improved over the time. Since the first generation
of mobile phones, all the concerns were about making calls, saving contacts’ phone numbers,
sending and receiving short messages (SMS). By the time, mobile phones have developed
many times. They are much faster and have much more room of storage. In addition, many
features have been added to them such as cameras, Bluetooth, WI-Fi and GPS. So, many
things can be done. Embedding cameras of mobile phones give opportunity to capture
pictures as well as videos. In addition, the pictures can be viewed to both TV by using an
appropriate cable and computers. Furthermore, it can be published on the Internet.

Studies on file sharing systems have attracted many especially in the fixed network such as
BitTorrent (BitTorrent, 2010; Limeware, 2010). The idea of file sharing systems is the
decentralization of shared files, so we do not have to locate them on a specific computer
which is called the server. As a result, the shared files will be downloaded from client
computers as long as they are connected to the network. In this works, we are adopting the
same idea on the mobile phones so that a mobile phone will act as a stand-alone computer on
the network. In this state, shared files might be downloaded from desktops or mobile phones.

Microsoft is developing an operating system for mobile phones known as Microsoft
Windows Mobile. PCs’ applications cannot run on mobile phones because they have a
different architecture of hardware and software. It is better if we can minimize the effects of
developing a system for cross-platforms by using kind of technology or architecture that will
make building heterogeneous systems easier. Consequently, a developer can keep focusing
on building the system regardless of the type of operating systems. It is therefore, evident that
we need the code to be more reusable in order to decrease the complexity (Selvarani, Nair &
Prasad, 2009).
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Modularization program style and the object-origin program style have helped a lot in
decreasing the complexity of the software. Nevertheless, the model programming and object
orientation have not solved the problem forever. The size of programs has led to the
complexity to be out of control. For example, the count of code lines of the main products of
Microsoft, Microsoft Vista, Microsoft Exchange Server 2007 and Microsoft Office 2007 is
around 200,000,000 lines (Yu & Zhou, 2010). In addition, the complexity of building
software which is capable to run on multiplatform is an age-long issue in software
engineering. The issue comes in terms of design, implementation, and maintenance (Wang,
2006).

Users are interested in having mobile versions for the applications that they use on their
desktops. Therefore, companies and developers should be aware that they need to build at
least two versions of their applications. One of the versions can be run on a desktop’s
platform like Windows while the other can be run on mobile phones. That demands time and
funds, since the two applications have to be developed from the ground even though they are
similar in their features and objectives.

SOA DECOMPOSITION

In this part, a general architecture of the proposed file transfer is illustrated in Figure 1 below:

Mobile Phone Application Windows Application

IDAL DAL Factorv SOL DAL (LINQ)

Figure 1. Architecture of the Proposed Approach.
Web Services

Schmelzer et al. (2002) define Web Services as loosely coupled, contracted components that
communicate by using Extensible Markup Language (XML) based interfaces. Loosely
coupled refers to the dependency in a program or a service so that there is no requirement the
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service needs to work properly. As a result, Web Services are platform independent.
Contracted means what the input is that we have to pass into the service and what output
variables are that get as a result on the invocation of a Web Service. Web services are used in
building its components so that they cannot be accessed except by their interfaces; the
methods which marked as public. As a consequence, the implementation of a component is
hidden from outside. This is what it is known by encapsulation.

XML is the output representation of Web Services so it gain all benefits of XML which is a
human readable, self-describing, and text-based format that is firewall friendly (Schmelzer et
al., 2002). In addition, the type of network does not represent any barrier of using Web
Services inasmuch as they are self-contained applications. Consequently, they can be called
over any network such as the Internet (Schmelzer et al., 2002).

Web Services are considered as a high approach in distributed systems because they are
similar to the concept of the remote procedure call (RPC) architecture. However, Web
Services are much more powerful that RPC for the reason that its technology goes beyond
what existing RPC architecture can supply (Schmelzer et al., 2002). On the other hand, both
remote procedure call (RPC) and Web Services are a solution of building a program which its
components are physically distributed across the network. Nevertheless, in term of
complexity and costs Web Services provide better solution that RPC. Since RPC
architectures (DCOM and CORBA) are too complicated to provide suitable interoperability
among different systems (Schmelzer et al., 2002). This is another issue can be addressed by
Web Services.

Object-orientation can help in building a less complex system. That is because its concern is
about supplying reusability aspect in our complex and costly application so that our systems
can be upgraded and reusable. As a result, it solves problems of legacy systems which cannot
be developed into newer systems after a while because of their complexity. Consequently, it
is useful in term of building less complex systems but not in term of decomposing distributed
systems, so we still need the help of Web Services in addition to object orientation.

Moreover, that web services programs which may have developed on different platforms in
different languages are able to have communication between each other based on standard
way (Ferris & Farrell, 2003). In addition, web services supply reusability so we can say that
they are reusable software components over the Internet (Thomas, Thomas & Ghinea, 2003;
Emekci, Sahin, Agrawal & Abbadi, 2004). Web services are well suited technology for
mobile devices because of its characteristics: heterogeneity, low processing power, low
memory (Steele, 2003).

Linq (Language Integrated Query)

Simply, LINQ introduces a uniform in object-oriented for heterogeneous sources to be
accessed easily. In addition, it makes the interaction between object oriented programming
and relational database something easy to be handled (Kan & Yujun, 2009).

The main achievement by using LINQ is that making the work with databases much easier
than before. Since usually there is a gap between programming languages and databases
(Marguerie, Eichert & Wooley, 2008). That is because developers have to work with
databases by forming quires and sending them to a database engine to execute some SQL
statements, then eventually to get back the result of the requests.

Standard SQL statements are not recognized by programming languages. That means their
compilers deal with SQL statements as a series of characters or what is known as strings. Any
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syntax mistake or typo will not be recognized by their translators or compilers. As a result,
programming languages’ environments are not good testers or examiners to detect any errors
in syntax at debug time.

Working with data collection objects has become easier in term of developing perspectives.
Data collections are more complex structure than basic objects. Working with collections for
temporary saving information into and extracting data from them are not an easy task. If we
have a collection of data which contains strings, numbers, links, and etcetera, using
traditional ways will exhaust developers to manage working with it. As a result, managing
data are not easy and they require experience and knowledge to work with them.

LINQ addresses the above discussed problems and issues. Actually, it goes more beyond that
in order to solve other problems. One of the great achievements by using LINQ is that
developers do not need to worry about a data source they are working with especially in case
of databases. That means programmers are write quires by using a special format (LINQ) one
time only. In return, LINQ should deal, behind the senses, with the type of the database. That
means LINQ will generate the appropriate SQL statements for a certain database.

LINQ technique has introduced by Microsoft as a technique of dealing with different data
sources as well as allowing mixing data from different data sources (Marguerie, Eichert &
Wooley, 2008). Consequently, less time and effort are required in building systems.

Tables Mapping And Data Access Layer

Microsoft SQL Server is database management system that is used in the system. There are
four tables which are users, clients, files, and messages. Users table has the registered user
accounts in purpose of authorization when a user try to login into the system. Clients table
stores the information of the devices that belong to a certain user. Files table has all the
information of the public and private shared files. Message table which contains the messages
that have been sent to a user, then they are removed when they reach their destinations. The
database uses File Stream technique which has been introduced in SQL Server 2008 as a new
feature. The database of the system has represented in the XML file so that any query is
required in the system will be converted from object manner to the SQL statement.

For data access layer it requires three main components namely Interface Data Access Layer
(IDAL), DAL and SQL DAL. IDAL represents the interface to data access layer in the
system since it contains all the abstract functions of the systems. In other words, all
operations of the system have been encapsulated in these components. That means any call
comes from above (BBL) should use IDAL since it represents the window of this layer. By
having this component, the system isolate the work of data access layer from being called and
implemented in BBL, so that any changes might happen to the system. BBL will not be
affected.

The system relays on DAL Factory for purpose of initializing the proper object from SQL
DAL components by using reflection technique. By using reflection, the system will be able
to create instance from the object in SQL DAL at run time. That gives the system the
possibility of replacing SQL. DAL component at any time in case that there are changes in the
database type.

SQL DAL The system uses SQL Server as Database Management System (MDBS). Since the
system has deployed the system using Microsoft .NET platform. All ADO.NET usage has
encapsulated, so changing MDBS will be very easy. The system just needs to implement the
right component that works with the desired database. In addition, all the interfaces in IDAL
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has implemented in SQL DAL so that IDAL can refer to any object in SQL. DAL. As a result,
IDAL is just as if it were remote control device of SQL DAL. We conclude that any further
replacement of SQL DAL, the new component should implements the IDAL interfaces as
well, so there are no changes needed to BLL.
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Figure 2. Overall Proposed Approach at Run-time

Error! Reference source not found.shows how the system work at run-time It starts from
application of the client side for either windows or mobile program. After the program has
been hit, the program will try to call a web service through the Internet. For example, the end
user application wants to start downloading a file, so it will try to invoke the proper web
service. After the request reaches the web service which resides on the web server, the web
service will call the appropriate function from BLL. BLL at the beginning will ask DAL
Factory to create an instance which supports the proper interface from IDAL. As discussed in
DAL Factory that its purpose to initialize the object from SQL DAL, which has been stated in
XML configuration file, by using reflection. Then, BLL will send a request to the created
object by DAL Factory through the interface (IDAL). After SQL DAL has been called, SQL
query will be formed by using LINQ and mapping the database into objects. Finally, the
formed SQL query will be send into the database engine to be executed.

RESULT

The files sharing system has tested on both desktop computers and mobile devices. The test
has done on different size of files in different size of transferring packets. The size of files is
256 KB, 512 KB, 1 MB, 2 MB, 3 MB, 4 MB, and 5 MB. These files have been uploaded and
downloaded with different size of transferring packets which are 32KB, 64KB, and 128KB.
These both tests have been done on the same device. Emulator device has been used as a
mobile emulator for testing. The desktop device has Core Due CPU P9600 with 2.66 GHz.
The RAM is 1.22 GB while the emulator is Windows Mobile 6 Professional Emulator with
its standard features. Figure shows the time taken in seconds for uploading the files to the
database from a stand-alone computer. Figure 4demonstrated the time spent to download the
files from the server into a mobile device.
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Figure 3. Time (in sec.) of downloading files from Windows environment to the database.
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Figure 4. Time (mm:ss:ms) of downloading files from mobile environment.

Obviously, Figure 3 and Figure 4 show that mobiles devices consume more time compare to
standalone computers.

CONCLUSION

The proposed approach provides interoperability and decrease the complexity of the system
by using SOA and web service. SOA architecture simplifies the architecture of systems. Web
services provide interfaces to SOA. In addition, web services rely on XML and HTTP as
transport protocol. Using XML and HTTP have the role of decreasing the complexity of
building cross-platform systems. Moreover, we have noticed that by increasing the size of
transferring packet, the time needed of file transmission becomes less. We also found that a
mobile device consumes more time compare to a standalone computer. That is because there
are limitations of capabilities of mobile devices which are lack of memory and processing
speed comparing to standalone computers.
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