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Abstract. The objective of this independent study was to develop a system to
summarize the health status of multiple relational databases using ETL (Extract
Transforms Load) techniques which extract data from various sources, transform
and load it into a master database. Then, the health status data is analyzed and
presented by using the business intelligence tool. This system provides a conven-
ient and timesaving platform for observing the availability and identifying anom-
alies of each database. Furthermore, this system allows the administrators to de-
tect problems that can occur, such as disk space full, which can cause the system
to stop and, consequently, damage the system's reliability.

The proposed system is evaluated in two aspects. First, the time spent making a
summary of the health of the database to check abnormal from these databases is
compared between the existing system and the proposed system. Second, the ac-
curacy and completeness of the information provided by the proposed approach
are compared with that of the current system. The evaluation found that the pro-
posed system can meet the expected time saving, contains complete information
as expected, and has verified that the data is correct with the fact data in each
database source.

Keywords: Data Integration, Extract Transforms Load, Relational Data-
base, Data Visualizations.

1 Introduction

Nowadays, software development in various companies develops applications or ser-
vices with connecting through API (Application Program Interface) to create new soft-
ware to meet the requirements of customers or the needs of each organization. For this
reason, many companies have databases that store on multiple servers. Sometimes, the
database servers have various platforms, such as the SQL Server database system on
virtual machines and on-premises servers, SQL server databases in virtual servers on
the cloud, and cloud databases such as Azure SQL Database. As different platforms are
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used, it is challenging to verify availability or prevent problems. From that problem,
this research proposes gathering the detailed data of each database and summarized into
a visualized report on the database's health by using the ETL (Extract Transforms Load)
technique [5].

2 The Proposed system

The proposed system is separated into three parts. The first part is preparing data from
each data source. The second process is the data integration system to transform and
load the data from prepare data source process to one destination database. The last part
is using Microsoft Power Bl to visualize the data. The overview of the proposed system
is illustrated in Fig. 1.
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Fig. 1. The systems overview

2.1  Prepare Data and Destination Database Process

This step aims to get complete data as needed in the relational databases health defini-
tion [11][12] and take that data into the following process. The source data has the
relational databases health definition, the number of databases that will be built into the
system, and the source of the database includes the underlying data of that database. To
meet the desired format and complete the definition of relational database health, the
proposed system deploys a SQL view in each database to retrieve the details of each
database. In addition, the proposed system prepares the master data of each database
and the primary data of each database to use as the master data of each database. When
all the data is ready, the tables used to store those data in the destination database will
be designed according to the data format prepared at the beginning.

In particular, to create an SQL view at the source database, the view would differ
between SQL Server and Azure SQL databases. For the database that is the SQL Server
is Infrastructure as a service (1aaS), it is possible to get access to the system's Super
Admin level. However, the Azure SQL Database is a Platform as a service (PaaS) which
is impossible to access the super admin level, so it is required to view to get the neces-
sary data. [3][8][10]
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2.2 Develop Data Integration System Process

Once the source data has been prepared, the next step is creating a data integration
system to retrieve data from the source database obtained from the data preparation
process. Then, the system loads the data into the created destination database. The data
integration system used SQL Server Integration Services (SSIS) in SQL Server Data
Tools (SSDT) on Visual Studio. Next, it used SQL Server Management Studio (SSMS)
to create stored procedures to transform data from temporary tables received from In-
tegration Services into main tables. First, SSIS will separate database sources by control
flow. Then, there is a data flow of each data source, consisting of data conversion and
destination source. Finally, SQL Server Management Studio creates stored procedures
to transform data from temporary tables to the main table and create job schedules for
the execute SSIS Package.

2.3 Develop Data Visualization System Process

In this step, data visualization uses data from the master database and publish to web
service. Microsoft Power Bl is used to present visualized data from the dataset that was
made before.

3 Result

The study results were divided into three parts in the Development of Visualization
System for Relational Database Health. The first part is determined by the validity of
the data extracted from the source database that load into the destination database it is
correct according to realistic. The second part considers the data in the destination da-
tabase, and the visualization system meets the database health definition. The last part
considers the reduced time spent on staff work who maintains and summarizes the over-
view of the database in the organization that before there was this system and after there
was the system.

Database Health Defination Description
Sizing Total database size must be not over than 80% of Disk Size or Attach Disk size

Last Backup / Have Backup | There should be regular backups. For very important databases such as customer databases

Last Access How often is it used to check if it's still being accessed?

Status Used to see if the database is online or not (there are some databases still online but not in used that wastes monthly expenses)
Cost To see which databases can be to reduced or increased or optimized.
Critical Level To show that each important level for each the database (Enterprise,Corporate, Product)

Type To show what kind of database it is (Production , UAT, Development).

Table 1. Database Health Definition
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Database Health Defination Column In Destination View Status

Sizing Disksize, DiskLoc,AttachDisk , Rowsize, Logsize, Completed
Last Backup / Have Backup BackupSizeMB,LastFullDB,BackupDateBackupFileLocation |Completed
Last Access LastAccess Completed
Status state_desc Completed
Cost CostUS Completed
Critical Level CustType , SVDBCategory Completed
Type SVDBCategory Completed

Table 2. Database Health Definition compares with column in destination table.

For the evaluation of the reduction of working time of staff, this research experimented
with making a summary data overview of the database without using the relational da-
tabase health system. Found that it took about 13-15 minutes, but when using the De-
velopment of Visualization System for Relational Database Health, it does take about
10 seconds.

Working times(Min./All Database environment)
Process Type Waorkflow First round Second round Thirst round Remark
ArureSQL [SOL Server| Total AzureSQL|SQL Server| Total | AzureSQL | SQL Server|Total

start record from opening the Azure
@ and end on the data of all
ey,

1. List master data from Azure | - ¢ 342 |788| a2 344|767 347 352|699 | 7.5
web portal and record to excel

Traditional |2 Execute view in each data rom start connedt 10

4.33 5.46 9.79 4.21 5.06 9.27 4.16 5.16 9.32 9.46 on the data of all databases

process |and record to excel. .
3. Summarize reportin Excel. | 5.09 617 [11.26 437 548|985 | 447 531 |o78| 1030 [0 o start dong summary

\data In excel until save Is done.
TOTAL Woking time 1388 | 1505 [28.93) 1281 | 1398 [26.79| 1210 | 1399 |26.09| 27.27 [Total Avg.toused for Traditional process <27 Min.
Used The Open system from URL link - T 1
sed The i The timee will begin record time since open the URL
New System and waiting for system 014 o1 0.08 020 i of system untl system s slrzady.

loading.

The new system can reduce working lime average at

Total average difference | 27.17 |, o

Note
There are 5 database servers for SQL Server and 6 database servers for Azure SQL Database
There are 128 databases for SQL Server and 7 databases for Azure SQL Database

Table 3. Time results comparing the traditional operation with the operation after the
system was established.

4 Conclusion

This independent research is the application of knowledge gained from graduate studies
in data science. This research focuses on the data engineering approach to the organi-
zation's Development of Visualization System for Relational Database Health. To help
as a tool to detect and monitor anomalies with relational databases in the organization
and to help as a tool for considering resource management in the organization's data-
base. In addition, the developed system also reduces the amount of time spent by staff
in monitoring anomalies and summarizing the overall database within the organization.
The results showed that Development of Visualization System for Relational Database
Health was developed according to the objectives set is have accurate and complete
information according to the definition of health of the database. Therefore, it can be
used as a tool to help detect anomalies and a tool to help summarize the overview of all
relational databases in the organization to consider the organization's database resource
management. Additionally, it can reduce the work time of officers who must maintain
the database and summarize an overview of the organization's database.
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