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ABSTRACT

This report outlines performance improvements to the “The Smile
Factory”™ database queries and investigates their structure to
provide a performance tuning solution to their database.

TABLE OF CONTENTS
L. INTRODUCTION ..ot s somsenss s snsnsn s snnnees 1
II.  PERFORMANCE INVESTIGATION .......cocovivimiiicnic e 1
I, METHODOLOGY ..ottt e st s s 1
IV, CONCLUSION ..ottt st e st s s 2

V. REFERENCELIST.

TABLE OF FIGURES

Figure 1 - Start Date query investigation
Figure 2 - StartDate query investigation result. .
Figure 3 - NHS Eligibility query investigation
Figure 4 - NHS Eligibility query index result .
Figure 5 - NHS Eligibility query index improvement result ........ 2

PR

I INTRODUCTION

A local dental clinie, named “The Smile Factory™ has requested
assistance to investigate their database performance issues and
improve the query performance. This report discusses the
investigation of the database transactions and provides a solution
to the performance issues. It was determined adding two additional
indexes would alleviate the performance issue.

IL. PERFORMANCE INVESTIGATION

To investigate the database performance, commonly used queries
need to be tested by their execution time and execution plan which
highlights indexes which have been used and their structure. An
index is an on-disk structure with a table that enhances the speed
when retrieving rows from a table [1]. The index enables efficient
values associated with the key index. Indexes have two types,
Clustered and Non-clustered [2]. Clustered index sort and store the
data rows within the table based on their key values. When a table
has no clustered index its data rows are stored in a heap.
Non-clustered indexes contain a structure which is separate from
the data rows. This index contains an index key value and contains
a pointer to each value entry of which contain a key value. The
pointer value is called a row locator and can efficiently locate
specific rows [2].

An investigation into the Date Table was conducted to improve the
speed at which these values can be obtained and to improve
performance when guerying specific values contained within this
table such as the StartDate of each week. The Patients table and
values contained within were also investigated as these values are
often used when booking an appointment for a patient.

IIL. METHODOLOGY

Toinvestigate the performance issues of the database. The analysis
of the database was undertaken using SQL Management Studio[3].
The investigation was undertaken upon the expected data queries

within the database, the first query inspected was the Date Table
which can be seen in Fig 1. The query requests the database to
return a specific start date of the week commencing from the Date
table.

The SQL query can be seen below:

SET STATISTICS TIME ON
SET STATISTICS IO ON
GO

-- Test returning StartDate values
SELECT *

FROM TBL_DATE

WHERE TBL_DATE.StartDate = '2822-83-14";

The result was analysed which displayed an elapsed execution
time for the query of 157ms which suggests inefficiencies within

its index structure, and this can be seen in Fig 1.

Figure 1 - Start Date gquery investigation

A Non clustered index was created for the Date Table on the
StartDate column to improve the performance of the query using
the command below: -

CREATE NONCLUSTERED INDEX IndexDateStartDate ON
TBL_DATE(StartDate);

This command returned an improved query execution time of
0Oms which can be seen in Fig 2.

Figure 2 - StartDate query investigation result.

The second query identified to be commonly used within the
database would be NHS eligibility within the Patients table. This
attribute will be engquired upon with every time an appointment is
booked so an investigation into its guery performance was




conducted which can be seen in Fig 3. The result returned a 94ms
query time which suggests performance inefficiencies.

Figure 3 - NHS Eligibility query investigation

A Non-clustered index was created for the Patients table and NHS
column to improve the performance of the query. This resulted in
an 84ms query time which can be seen in Fig 4. This result
improved performance slightly however when using the SELECT
* command , SQL uses the primary key clustered index as default
so efficiency from this query proved to still be inefficient in this
case.

The query was adapted to return specific attributes such as
FirstName, and LastName from the table which resulted with an
improved execution time of Oms. This suggests that specifying
attributes  when using a non-clustered index improves
performance. This adaption to the SELECT field shows an
improvement of the query performance which can be seen in Fig

5.

Figure 4 - NHS Eligibility query index result

Figure 5 - NHS Eligibility query index improvement result

v, CONCLUSION

In conclusion, the investigation into the guery results yielded
improved performance times using Non clustered indexes. To
further improve the performance of the database additional
secondary indexes could be created however using the non-
clustered indexes implemented within this report then this should
provide a significant performance enhancement to the database.
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