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Abstract: Central Database processing is becoming most demanding approach for accessing required data through 

multiple mobile nodes in a Location Based Service (LBS) system. This could be easy for the single location based 

system, but facing a lot of challenges when in moving mobile nodes. However, in this paper, we have designed a 

physical architecture for multiple moving mobile nodes to access data from a central database through wireless 

network. We discovered the data access rate when multiple queries were made to access required data from the 

central database. Consequently, we noticed that increasing the number of mobile nodes, increase the time for data 

access over the wireless network system and maintain the data provision for large set of queries. This experimental 

work could be applied for heterogeneous wireless network to provide better service in a large region. 
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I. INTRODUCTION 

The database service system is directly interlinked with every computing system in IT. Some environments require big 

data and some of them are require small but efficient and responsive database system. Generally database systems are 

classified into different categories including centralized database, parallel database and distributed database. Each one has 

its own features and characteristics based on environmental requirements. Our research is basically related to 

communicate between multiple mobile nodes and centralized database system. There might be different operations over 

centralized database such as a single user system, multiple user system [3]. For Centralized system, the database is 

installed on single system where there is no any interaction with other computers. In our research, we selected multiple 

user (mobile nodes) to interact with the central database system. The requirement for this database selection was based on 

enhancing performance and security when mobile nodes are retrieving the data from a centralized database system. Such 

infrastructures are being used in numerous applications in daily life. 

The technology is going to be followed the idea of ubiquitous computing, which was provided by Mark Weiser in 1999 

[1]. This is also called the pervasive computing [2]. The idea of this computing system was to provide the services on 

demand by keeping the devices invisible. Wireless network [4] is one of the successful examples of this idea. 

Undoubtedly, a wired network could be very strong and efficient for services providing but now a days wireless network 

protocols are also available which can be used for alternative to provide better security and performance under Mark 

Weiser’s visions. Leading to these circumstances, we have made an empirical analysis of centralized based database, 

retrieving data by multiple mobile nodes distributed over a wireless network. Under homogenous network, how the data 

retrieval process could be efficient and secure, we have discussed these determinations in this paper. The rest of the paper 

is organized in this way that, section II describes the related work performed in different proposed approaches. Further, in 

section III, we have discussed the setup of our proposed model where we have discussed our model in different layers and 

how these layers interact each other. Section IV describes the results evaluated by our experiments through different 

benchmarks. Lastly, the V section describes the conclusion of our research and future directions. 

II. RELATED WORK 

In this section we have discussed the related work regarding our proposed research. We have discussed the different 

aspects and proposed approaches related to our research. Leading to a centralized database system for multi mobile nodes, 

in [5] authors discussed on multiple user database system where multiple users were allowed to retrieve data from a 

centralized database system. According to the authors, purpose of centralized database was to provide the security and 
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synchronization of data even for offline accessing. Further, when tables or restricted views of tables are created and 

destroyed dynamically, the granting, checking, and revocation of authorization to use them must also be dynamic. Similar 

to  the centralized  database system, in [6] a new approach was proposed. They worked on a sales system and introduced a 

centralized base software. Their  majorly target  was  to  achieve  high security and synchronization. The whole system 

was in locked state until processing completed. The purpose was to prevent unauthorized and duplication of records of 

database. Once the previous data is processed, the  system goes   in unlocked state to process further statements. This 

process maintained the security and synchronization in the system. Moreover, in [7], mobile development by security and 

efficiency perspectives was discussed. According to them, the application interfaces should be such responsive and 

secured that third part involvement couldn’t make any effect during data retrieving and sending from / to a centralized 

database. 

III.  PROPOSED MODEL 

Here, we present the proposed wireless network based model where multiple mobile nodes are communication with 

central database through wireless network. Our model consists of four fundamental layers which are as follows: 

 

Figure 1: CDB layered architecture 

A. Mobile Application Layer 

The first layer consists of multiple mobile nodes and each node containing Central database Processing(CDP) mobile 

application. This application was developed using latest android studio version and supports for all android versions. CDP 

contained tow based interface. First interface contained two options, either user can post his record by registering through 

the register interface or he can retrieve the specific number of records from database and show in records interface. 

B. Web Service Layer 

The second layer of our model is the web service layer that is responsible to provide web services for mobile nodes and 

accomplish Get/Post methods to send and retrieve data to/from the central database. This  layer was developed using PHP 

and all methods were defined in ‘Server.php’ file which is further linked with ‘config. Php’that contains the all 

information for central database. These files were placed at the same location where our database is located. Mobile user 

posts or gets data from a central database by calling an appropriate method from Server.php file and show the results at 

user end. 

C. Central Database Layer 

Another fundamental layer of the proposed model is a central database layer. This database was developed using MySQL 

server. In order to accomplish our research objectives, we developed a user table in CDB database that was containing 

hundreds of thousands records in it. Furthermore, each record contained a multiple number of up to 20 fields, including 

the basic required information for the registration of a resident. All the queries were defined in web service layer PHP file 

that retrieve the dataset of desired number and provide the first layer. 
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D. Wireless Network Layer 

Wireless Network layer is the last layer of our proposed model. As our model is based on wireless communication, 

however, all mobile nodes were connected to provide internet and communicate with central database through wireless 

network In order to accomplish the local experiments for the proposed model, It has restricted to make connect of all 

communicating stuff through the similar network. 

However, we placed our central database at the same network access point which was accessible by all mobile nodes. In 

order to verify the similar network, use could find out the IP address of his connected device and match with the IP 

address where the database is located. This limitation was considered as future work for our model where we will deploy 

the proposed model over heterogeneous wireless network. The objective of heterogeneous network will be to bring 

scalability in our model and enhance the system performance as well. 

IV.  EXPERIMENTAL RESULTS AND DISCUSSIONS 

In this section, we have discussed the implemented experiments and perspective results. As implementation was wireless 

based multiple mobile node communication with central databases. However, we used the 100 MB 4G wireless Zain 

network to experiment accomplishing. Moreover, we assumed that there is no any overhead of network during data 

sending / receiving between the mobile nodes and database. Furthermore, all mobile nodes were having the same 

specifications Samsung Galaxy Grand Prime Plus. Under above configuration, we retrieved data from a central database 

at different benchmarks shown in table 1 as follows: 

TABLE 1. CDP Benchmarks 

Central Database Processing Benchmarks 

Records 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 

Experiment -1 Node 1 , Node 2, Node 3 

Experiment -2 Node 1 , Node 2, Node 3, Node 4 , Node 5, Node 6 

Experiment -3 Node 1, Node 2, Node 3, Node 4, Node 5, Node 6, Node 7, Node 8, Node 9, Node 10 

Network 100 MB wireless Zain Service 

According to above benchmarking, we conducted three different experiments over the defined number of certain records 

in table 1. In our first experiments, we selected three mobile nodes N1, N2, N3 and located around the centralized 

database. Using CDP mobile application installed in each mobile, Users made the queries from each mobile at the same 

time to retrieve the equal number of records from the central database over a wireless network. We discovered that the 

data retrieval time increased gradually by increasing the dataset from queries as shown in figure 2. For small dataset of 

1000 records, the retrieval time was less than half of Sec for each node. When increased the dataset with a particular step 

of 1000, retrieval time increased up to 1 Sec. We noticed that each time the increasing time interval was with .5 Sec at 

each increment of dataset with 1000 records. According to our experiments, with maximum 10000 number of records, the 

retrieval time reached up to 5 Sec with three numbers of mobile nodes. 

 

Figure 2: CDB Response time using three mobile nodes 
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Continuing our evaluation, we increased the number of nodes by doubling in second experiment and processed the similar 

data set. This time, data retrieval time was Increased at each data set. We can clearly observe from the figure 3 that, 

increasing the number of mobile nodes effect on system efficiency when we are retrieving the number of records from a 

central database. 

 

Figure 3: CDB Response time using six mobile nodes 

In our second experiment, we noticed that the data retrieval time increased by 0.3-0.5 Sec average time for each dataset. 

But at some certain mobile nodes, we noticed that the retrieval time was just differ with 0.2 Sec from experiments one. In 

order to make clearer in our experiments and the vision, we increased the number of nodes and fixed up to 10 mobile 

nodes. We computed the similar dataset over all ten mobile nodes and observed the retrieval time of against each data set. 

From figure 4 for third experiments, we analyzed that retrieval time increased by 0.2 sauces over each mobile node at 

first dataset with 1000 number of records. We increased the dataset constantly by1000 records difference and found the 

increase in retrieval time gradually. From figure 4, the maximum dataset of 10000 records, the data retrieving time was 

reached approximately to 

7.2 Sec whereas the maximum data retrieval time was discovered in 5 and 6.7 Sec in experiment one and two 

respectively. 

 

Figure 4: CDB Response time using ten mobile nodes 

V. CONCLUSION 

Central Database processing is becoming most demanding approach for accessing required data through multiple mobile 

nodes in a Location Based Service (LBS) system. This could be easy for the single location based system, but facing a lot 

of challenges when in moving mobile nodes. However, in this paper, we have designed a physical architecture for 

multiple moving mobile nodes to access data from a central database through wireless network. We installed a CDP 
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mobile application over all mobile nodes used in our experiments. Furthermore, we retrieved dataset of different records 

from the central database through wireless network. In order to find out the time varies, we conducted three experiments 

with different mobile nodes at three, six and ten. We noticed that there was a dramatic variation in retrieval time for all 

data sets. Consequently, the time variation was increased gradually by increasing the number of mobile nodes and dataset 

of multiple records. In order to bring the scalability in this centralized system, we should evaluate the similar dataset over 

heterogeneous wireless network system and evaluate the retrieval time when mobile nodes are far away from each other 

and connecting from different networks. And the future work will be implement the same thing of central database 

processing for heterogeneous wireless network to get the larger of scalability. 
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