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Abstract— In today’s computing world, moving oracle
databases across unlike operating systems has become
necessary with the exponential increasing data. Migration
enables to transfer data from source database to destination
database. By using Oracle GoldenGate a clone database is
created to offload conversions, installations and committed
transaction. GoldenGate also manages phased or partial
migrations by keeping the transactions sync. All the
installations and upgradations during migration are done
under human observations and manual intervention is
required for successful results of migration. By using Process
and Experiment Automation and Realtime Language, which
is a processor independent programming language used for
multitasking, we will develop a powerful script to perform
migration without manual intervention using Oracle Golden
Gate with taking into consideration to avoid downtime.

Keywords: Migration, Database Migration, Data Latency,
Oracle Goldengate, Migration using Scripting, GGSCI

. INTRODUCTION

Migration has proved to be a substratum for upgradation of a
legacy database systems to a modern database system. There
is exponential data increase observed in late 20th century that
lead to upgradation of older systems to modernized one,
which are capable of handling data upto exabytes.

The migration will take place from source database
to destination database, but this process will not only be
performed unidirectional but bidirectional as well.

In order to eliminate the downtime that occurs
during the migration process and database upgrades, we will
be installing an open source software named Oracle Golden
Gate on both of our source database system and destination
database system. This software provides high availability and
has capability to manage both planned and unplanned
failures. It provides bidirectional data replication in
heterogeneous environment.

There is exponential data increase observed in late
20th century that lead to upgradation of older systems to
modernized one, which are capable of handling data upto
exabytes. The migration will take place from source database
to destination database, but this process will not only be
performed unidirectional but bidirectional as well.

We will be providing an automated system with a
user interface in C# and then scripting in Pearl language to
migrate data from source database to destination database
with the installation of golden gate on both source and
destination database. Along with that, we will be providing
extra security to ensure safe migration process. Pearl script
that will be developed by us will perform migration safely
and a friendly user interface will ensure the reliability and
show the performance of the migration.
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Table 1: Literature Survey
There are various companies around the world like
I1l. LIVE SURVEY The American Red Cross, Whole Food Market Inc,
Around 4,729 companies around the world uses Golden Gate. Walgreens Boots Alliance etc.
The companies that uses Golden Gate are profound in United
States, United Kingdom and India. [32][33][34]
Company Name Website Country Name | Revenue | Company Size
The American Red Cross redcross.org uUs >1000M >10000
Whole Food Market Inc wholefoodsmarket.com uUs >1000M >10000
Walgreens Boots Alliance | walgreensbootsalliance.com uUs >1000M >10000
Bed Bath & Beyond Inc bedbathandbeyond.com uUs >1000M >10000
Table 2: Companies across the world and their Revenue
There are various countries around the world that uses golden
gate to perform migration operations in the companies. The
top countries that uses golden gate are listed below:
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Fig 1: Graph of top Countries that use GG and their count
59% of the golden gate customers are from United
States followed by United Kingdom and then India. At many

times it is desirable to use scripting languages in migration. These migrations follow the same naming schema as
The Flyway teams currently supports the .py, .cmd, .bat ,  the SQL migration, just with the different extension.
.bash, .ps1 extensions for migrations. Script migration can be used for number of different
Extension supported tasks such as triggering various execution of the 3" party of
py the application as in the part of the migration and also
cmd cleaning up local files those created by SQL Plus.
Dbat Distribution of the various sector companies that use
bash golden gate based on their company size. From the graph we
psl can see that computer software takes 25% and Information
sh and Technology and Services takes 11% are the most largest

Table 3: Extensions supported in scripting segment.

Fig 2: Graph of Distribution of industries using GG
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IV. MATHEMATICAL MODEL

Interaction Models for migration: Most commonly the
models of this type can be represented as follows: [35]
_ . (R Aj)
M; =k o) 1)
where Mij is the amount of interaction of two
“Databases” (here the number of migrants from region i in
region j ); f (Ri, Aj) is a function of repulsive forces ( Ri ) at
region of origin i and attractive forces ( Aj ) at region of
destination j, Ri is a parameter representing repulsive factors
which are associated with “leaving” region i, Aj is a parameter
representing attractive factors related to going to region j, ¢
(dij ) is a function of the time latency ( dij ) between regions
i and j, k is a proportionality coefficient.

The followers of the “social physics” concept
consider that f (Ri , Aj )= WiWj , where Wi and Wj are the
weights of “bodies” i and j, correspondingly. Therefore the
interaction model can be represented as follows:

wWW;
M;=k—
Y o(dij)

2

V. ALGORITHMIC SURVEY

A. Upgradation Algorithm: [36]

Major Steps in the Upgrade Process for Oracle Database
Oracle Database upgrades consist of six major steps.
The following figure summarizes the upgradation process:

Prepare o
upgrade

Test the upgrade
process

Test the upgrade
test database

Prepare and
preserve the
production
database

Upgrade the
production
database

Tune and adjust
the new
production
database

Fig. 3: Flow chart of Oracle Database Upgradation
Algorithm

Step 1: Prepare to Upgrade Oracle Database

— Become familiar with the features of the new release of
Oracle Database.

—  Determine the upgrade path to the new release.

—  Select an upgrade method.

—  Select an Oracle home directory for the new release.

— Develop a testing plan.

— Prepare a backup strategy.

—  Follow preupgrade recommendations.

— Run preupgrade fixup scripts, or carry out manual
preupgrade system updates.

Step 2: Test the Upgrade Process for Oracle Database

— Perform a test upgrade using a test database. Conduct the
test upgrade in an environment created for testing that
does not interfere with the production database. Your test
environment should be on a server that is as much as
possible a replica of the production environment. For
example: the server should not only use the same
operating system. The operating system should be
running the same patch level, with the same packages,
and match other details of system configuration.

Step 3: Test the Upgraded Test Oracle Database

—  Perform the tests that you planned in Step 1 on the test
database that you upgraded to the new release of Oracle
Database.

— Review the results, noting anomalies in the tests.

— Investigate ways to correct any anomalies that you find
and then implement the corrections.

— Repeat Step 1, Step 2, and the first parts of Step 3, as
necessary, until the test upgrade is successful and works
with any required applications.

— To test for anomalies and determine potential support
questions, carry out SQL plan management. SQL plan
management includes the following steps:

1) Before the upgrade, capture baselines and plans on
the earlier release Oracle Database, and store those
plans.

Oracle recommends that you store the plans on
staging tables, and then run the Data Pump Export
utility expdp for those tables.

2) After the upgrade, in the event of a regression or a
performance issue, apply (load/accept/evolve) an
old plan that you know is good, based on the plans
you captured from the previous release Oracle
Database.

Step 4: Prepare and Preserve the Production Oracle Database

Complete these tasks before you upgrade your existing

production database:

—  Prepare the current production database as appropriate to
ensure that the upgrade to the new release of Oracle
Database is successful.

— Schedule the downtime required for backing up and
upgrading the production database.

—  Back up the current production database.

Before you carry out a major change to a system, Oracle

recommends that you make sure that you have a fallback

strategy implemented. Your fallback strategy should
include the following:

e  Test your backup strategy, and ensure that it works.

All rights reserved by www.ijsrd.com 31



Survey on Automated Data Migration and Analysis using Scripting
(I3SRD/Vol. 9/Issue 06/2021/003)

e If you need a backup strategy, then plan for the time
required to apply it.

e To perform plan stability checks in preparation for
upgrade, carry out SQL plan management. Raise a
service request if you need assistance.

Step 5: Upgrade the Production Oracle Database

Upgrade the production database to the new release of
Oracle Database.

After the upgrade, perform a full backup of the
production database and perform other post-upgrade
tasks.

Step 6: Tune and Adjust the New Production Oracle Database

Tune the new production database for Oracle Database
12c. The new production database should perform to the
same standards, or better, than the database before the
upgrade.

Determine which features of Oracle Database 12c to use,
and update your applications accordingly.

Develop new database administration procedures as
needed.

Do not upgrade production users to the new release until
all applications have been tested and operate properly.

VI. CLASS DIAGRAM
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Fig. 4: Class Diagram

VIl. DATA FLOW DIAGRAM
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VIIl. CONCLUSION

Thus we have automated the migration process using pearl
script which makes migration easy with less human
intervention from source database to destination database.
The user interface will provide the performance analysis and
necessary information of migration. But the security for the
large amount of database can be the scope of improvement in
the system. Thus we have proposed an automated system for
the migration using pearl language by installing golden gate
on both the source and destination system.
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