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ABSTRACT 

In the era of information technology, the 

smartphone has become an integral part of 

human lives. A variety of smartphone 

applications is available to provide different 

types of services required by the users. In 

order to execute installed applications, the 

mobile devices consume more memory and 

processing power. Hence to collect, store, 

transfer and combine massive amounts of 

resources. As lifestyles are becoming fast-

paced, a slow and inefficient database 

applications are be deemed unacceptable. 

However, exploiting the information 

contained in these archives intelligently 

turns out to be relatively complicated, and it 

becomes harder to work with these data 

when it starts to evolve. It will be almost 

impossible to handle or access a massive 

amount of data, so it requires optimization 

method to reduce access time. This paper 

will discuss vital matrices such as access 

time, insert time, and delete time and 

execution time while increasing the 

performance of the database. Authors will 

focus on utilizing an Optimize indexes using 

Profiling to capture cost required to 

manipulate data. The outcome of this 

research work will improve the efficiency of 

the applications by minimizing the response 

time. The test results emphasize a 

comprehensive evaluation based analysis 

related to the proposed model.  

Keywords - database optimization, query 

optimization, indexing, profiling. 

1. INTRODUCTION 

As lifestyles are becoming fast-paced, a slow and 

inefficient database applications are be deemed 

unacceptable. It will be almost impossible to handle 

or access a large amount of data. During this paper, 

vital importance is rendered in parliamentary 

procedure to address such problems that contribute 

to customer dissatisfaction while increasing the 

performance of data retrieval from the database [1].  

Mobile applications have empowered and extended 

the usability of mobile devices far beyond merely 

supporting voice communication. The development 

of mobile applications, however, must deal with a 

variety of unique problems: limited working 

memory, limited storage, and limited processing 

power. Data storage is indispensable with the 

database. Hence, optimization on the database is the 

basis for application system to operate stably with 

high efficiency. Mobile applications which rely on 

remote data sources and databases are particularly 

challenging given the need to transmit data through 

wireless media and often involve complex business 

logic. Our main goal is to improve the performance 

of mobile applications which rely on remote data 

sources and databases. In this research work, we 

compare different data transmission optimization 

techniques, various middleware approaches and 

identify combinations of approaches for improving 

the performance of data transmission over the 

wireless network. The results of this research 

provide useful guidelines for the development of 

mobile applications needing to connect to remote 

databases or data sources. 

This paper is organized as follows: Section I discuss 

the introduction to the area of research. Section II 

illustrates work related to this research area. System 

overview and the communication channel are 

comprehensively elaborate in chapter iii and IV 



Annual Technical Conference 2016 - IET- Sri Lanka 

7 

orderly. The methodology of the conducted research 

is explained in Section V with research findings. 

Finally, the conclusion and the future works are 

stated in the final part stated as Section VI. 

 2. LITERATURE SURVEY 

This research work is a part of a larger project 

which is an implementation of an indoor navigation 

solution called “Third Vision,” an android 

application integrated with beacon network and 

localization technique. The following sections 

describe the literature review that authors 

considered to increase the performance of the data 

retrieval and database optimization. Techniques 

used to get the data between Android application, 

and database system is REST (Representational 

State Transfer), client implementation and 

development inside the Android application, using 

HTTP methods to set and get information from the 

application and database, and JSON format to read 

and transfer information in an easy and 

understandable way, both from the Android 

application and the database. REST allows better 

support for browser clients due to its support for 

JSON. REST has better performance, scalability; 

reads can be cached, and JSON feeds can be loaded 

asynchronously much more easily than XML/RSS 

[2].  

According to the authors, considerations following 

drawbacks are identified as a responsible for the 

low performance of MySQL databases. After 

optimizing the hardware, the operating system and 

then the SQL server settings, the main factors which 

affect the speed of execution are missing indexes, 

Inexact statistics, badly written queries, excessive 

fragmentation of indexes, frequent recompilation of 

queries. By understanding how the SQL Server 

optimizer works is the first step toward the 

establishment of a truly optimized database 

environment. These are only a few of the factors 

which can negatively influence the performance of 

a database. To investigate solutions for the 

problems mentioned above, need to research this 

area. 

2.1 Indexing 

This technique is one of the most beneficial 

methods for increasing the performance of queries 

is the creation of efficient indexes. A well-

constructed index will allow a query to avoid the 

necessity of scanning the entire table for results. 

While the B-tree (or the B+ tree) is the most popular 

index structure in disk-based relational database 

systems, the T-tree has been widely accepted as a 

promising index structure for main memory 

databases where the entire database (or most of 

them) resides in the main memory. However, most 

works on the T-tree reported in the literature did not 

consider concurrency control. As a solution, the 

primary key should be created for each table. Once 

a primary key set up in a table, a clustered index 

dictates the storage order of the data in a table. 

Clustered indexes are more efficient on columns of 

data that are most often searched for ranges of 

values. All data pages containing the table rows are 

physically sorted in the file system according to 

their primary key values. A non-clustered index is 

similar to an index in a textbook where the data is 

stored in one place and the data value in another [3].  

The evaluation for any of the index must consider 

the following factors.  

 Access Type: It can effectively support the access 

type, according to the specified attribute value to 

find the appropriate record and according to the 

range of the attribute values to find all records in 

this range. 

 Access Time: The time that is spent to access one 

or more data.  

 Insert Time: The time to insert a new data in the 

index including the time of finding the correct 

location and the time of correspondingly modifying 

the index structure. 

 Delete Time: The time to delete a data in the 

index including the time of finding the location of 

the data that will be deleted and the time of 

modifying the index structure.  

Each data page contains rows which are also sorted 

within the data page according to their primary key 

values. So, each time we ask any row from the 

table, the database server finds the corresponding 

data page first using the clustered index tree and 

then finds the desired row within the data page that 

contains the primary key value. Following is how 

an index tree looks like. At present, there is T tree 

and B-tree in the index of the memory database 

system design and implementation [14], [15], [16]. 

2.2 Statistics 

As a general rule, indexes should be kept as narrow 

as possible, most likely following a business use 

requirement, to reduce the amount of processing 
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overhead associated with each query. Analyzing 

and optimizing query performance requires the 

measurement and collection of statistical data. SQL 

Server maintains statistical performance data about 

index keys. If configured to do so, non-indexed 

keys can also be statistically measured. There are 

several basic statistical concepts to understand 

regarding performance optimization. 

  Cardinality: Measures number of unique values 

exists in the data set.  

 Density: Measures the uniqueness of values 

within a data set. Density is determined by dividing 

the number of rows that correspond to a given key 

by the number of rows in the table. The optimizer 

will likely ignore indexes with high densities. 

  Selectivity: Measures the number of rows that 

will be returned by a particular query. Selectivity is 

determined by dividing the number of keys 

requested by the number of rows they access. To 

select the valid measure of the cost, the optimizer 

should calculate a necessary query plan [4]. 

2.3 Appropriate covering indexes 

If we know that our application will be performing 

the same query over and over on the same table, we 

should consider creating a covering index on the 

table. A covering index, which is a form of a 

composite index, includes all the columns 

referenced in SELECT, JOIN, and WHERE clauses 

of a query. 

2.4 Data Profiling 

Data profiling comprises a broad range of methods 

to analyze a given data set efficiently. "Data 

profiling" is the process of examining the data 

available in an existing data source and collecting 

statistics and information about that data [17], [18].  

Incremental profiling: An obvious, but yet under-

examined extension to data profiling is to reuse 

earlier profiling results to speed up computation on 

changed data. 

 Continuous profiling: If the profiling results can 

be expressed as a query, and if they shall be 

performed only on a temporal window of the data. 

 Multi-measure profiling: Each profiling 

algorithm has its scheme of running through the 

data and collecting or aggregating whatever 

information is needed. Realizing that multiple types 

of profiling metadata shall be collected, it is likely 

that many of these runs can be combined [19], [20]. 

2.5 Query Optimization and Indexing 

According to the Fan Yuanyuan, MiXifeng on 

“Distributed Database System Query Optimization 

Algorithm Research” introduces a new algorithm. It 

is designed through the research on query 

optimization technology, based on a number of 

optimization algorithms commonly used in the 

distributed query, a new algorithm is designed, 

which can significantly reduce the amount of 

intermediate result data, effectively reduce the 

communication network cost, to improve the 

optimal efficiency [5]. This is research on 

producing an algorithm to improve the efficiency of 

the database by using query optimization, so the 

research is not focusing on the use of indexing.  

In the paper of Lin Hong, Zhuhai, Mingda Lu and 

Weiting Hong on “A Business Computing  System 

Optimization Research on the Efficiency of 

Database Queries", they discussed the performance 

evaluation, measurement, and business computing 

system optimization based on some experiment 

researches on the efficiency of database queries [6]. 

And not considering the use of indexing.  

 In the paper of Ivo Jimenez, Jeff LeFevre et-al. On 

“Benchmarking Online Index-Tuning Algorithms”, 

they outline the development of a performance 

benchmark for the specific problem of online index 

tuning [7] and not considering about the query 

optimization techniques.  

 In the paper of Surajit Chaudhuri, Vivek Narasayya 

on "SelfTuning Database Systems: A Decade of 

Progress”, they discuss advances in self-tuning 

database systems over the past decade, and it 

primarily focuses on the problem of automated 

physical database design [8].  

From the paper of P. Karthik, Prof. G. Thippa 

Reddy and E. Kaari Vanan discussed on “Tuning 

the SQL Query in order to Reduce Time 

Consumption”. They have presented a new query 

optimization method which gives the High 

performance of the system and less stress on the 

database when data transmission occurs and the 

efficient usage of a database engine with reduced 

memory requirements [9].  

According to the literature reviews carried out, 

which is encouraging for tuning the databases to 
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increase the performance and reduces the latency of 

mobile application. Still, there is a necessity for a 

standard approach to increase the performance of 

indexing and query optimization techniques. This 

paper focuses to design a model and evaluate it in a 

real-time environment. 

3. SYSTEM OVERVIEW 

The application can be accessed by anyone, the 

interaction between the application and the user is 

based on voice and the gestures. After user gives 

input to the application, it responses to the user with 

the help of an Optimized database. (Figure. 1) 

Depicts the system overview and research paper 

focuses area. 

 

Figure.1: High-Level Architecture of the System 

 

4. COMMUNICATION CHANNEL 

As depicted in (Figure. 2) REST is used to increase 

the performance of the data retrieval. 

 

Figure .3: REST Client-Server Architecture 

Steps of the above REST operation can be 

illustrated as follows. 

1. The information is sent from the Android 

application to the translator class. 

2. The translator class transforms the information 

to JSON-format and transfers it to connect 

class.  

3. The connect class makes the connection to the 

database server and sends the information.  

4. If the connect class requests an answer from the 

database server, it is sent back in JSON-format.  

5. The information is sent back to the translator 

class and extracted. The translator class checks 

where to send the information inside the 

application before it is sent. 

6. The information is used inside the application. 

5. RESEARCH METHODOLOGY 

Mobile Application delay directly concerns with the 

data access through databases. Hence to control and 

perform the actions related to database access 

efficiently, the database must be well optimized 

with corresponding rules and principles. Even 

though there are verities of optimization methods 

available to overcome the problem, there is a 

necessity to provide a convenient solution when it 

comes to mobile applications. Database 

performance tuning core areas are proposed to 

apply to this mobile application delay issue, with 

the help of Indexing and Query optimization 

methods.  
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Figure .4: Pseudo code of proposed database 

optimization approach 

As a solution for this research problem, a standard 

Database Optimization Approach was introduced; 

this will provide a specific standard to follow up 

when applying optimization techniques mostly 

related to query optimization and indexing. The 

Proposed database optimization approach has 

illustrated using indexing and query optimization 

methods in (Figure.3). On the model, two queries 

have produced to test two main cases in order to 

evaluate the proposed database optimization model 

which is shown in (Figure.4). Cases can be 

sequentially discussed as follows. 

 Case 1: Tested results for the Proposed Database     

Optimization Model 

  Case 2: Tested results with a Non-Optimized 

query. 

 With respect to above-mentioned cases, the query 

can be generated as follows. 

 

 

 

 

Figure .5 The query used to evaluate the proposed 

two test cases 

According to the query specified in above figure 

(Fig.4), every query line can be described in order 

to satisfy the standard database optimization 

approach (Figure.3). 

 

1. Enable profiling by setting it to 1. 

2. Select the device location, doctor name, and 

destination from the device, doctor, and 

destination.   

3. Join both the doctors and destination table 

using the corresponding ids. 

4. Join both the doctor and device table using the 

corresponding ids, where mac addresses equal 

to = “01:23:45:67:89: ab”. 

5. Display a list of the most recent statements 

sent to the server. 

 

To prove that it is efficient and practical in real-time 

environments. These queries have been tested and 

simulated using the PostgreSQL, and it executed on 

Intel® Core™ i7, 8GB RAM.  In order to test above 

two cases, 2000 records have been used from three 

main tables, namely, Device table, Doctor Table 

and Destination table.” Third Vision”, a 

Smartphone based indoor navigation application has 

been used to evaluate the proposed approach in a 

real-time environment.  

The test results were realized concerning the 

number of queries that were executed together by 

the database. Hence in each case, the test results 

were taken while changing this factor (number of 

queries executed at the same time) from 1 to 20. 

Profiling has been used to measure the execution 

time of the queries and database selection time that 

was executed concurrently. Mostly the query 

execution time is a very small value which comes in 

milliseconds. In order to attain a considerable 

difference between these two tested cases of each 

situation, the frequency has been calculated by 

taking one over execution time.  
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Frequency = 1/Execution Time          (1) 

Table I – Test Results for the comparison between 

two cases 

No.of 

occurrences 

(x) 

Test result with 

query proposed 

optimization 

procedure    

Frequency (y1) 

Non-

optimized 

query 

Frequency 

(y2) 

1 3024.25 2289.42 

2 2566.4 1951.81 

3 2075.7 1035.22 

4 1220.51 876.76 

5 768.28 590.2 

6 637.12 483.25 

7 560.66 445.66 

8 510.13 316.28 

9 425.48 244.96 

10 390.26 198.01 

11 345.64 165.73 

12 327.46 140.61 

13 297.2 123.37 

14 245.39 113.42 

15 199.2 103 

16 156.1 96.47 

17 122.9 64.2 

18 99.4 41.09 

19 43.25 23.45 

20 10.6 8.11 

 

Based on the test results obtained from the database, 

a chart can be plot as follows to view the 

significance of the proposed approach.  According 

to the chart shown in (Figure.5), the x-axis of the 

above chart displays the number of queries that 

were executed at the same time by the database (no. 

of occurrences). The y-axis displays the frequency 

of the relevant query set. This graph interprets that 

the proposed optimization approach has a high 

slope than the non-optimized query, and also it 

takes low execution time to execute the query. 

 

Figure .6: Comparison between two queries 

Based on these evaluations it is confirmed that the 

proposed Database Optimization Approach provides 

an accurate, efficient and effective solution for the 

identified research problem. 

6. CONCLUSION & FUTURE WORK 

This research work demonstrated that the proposed 

model gives a unique opportunity to apply to the 

real scenarios in the case of data retrieved from the 

database using the SELECT command. 

Experimental results show that the requirement of 

the index, query optimization for the database and 

use of REST protocol techniques are needed to 

speed data retrieval.Further discussed other 

optimization techniques like Statistics, Data 

profiling, and Query Optimizing. These will 

improve the efficiency of the application so that the 

response time is minimized. In the future work 

planned to implement the same procedure for 

INSERT, UPDATE and DELETE commands. This 

will assist a large number of data retrievals from 

database to application. 
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