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Abstract. In the current era of globalization, old systems are replaced or improved
daily. Before the transition happens, IT experts need to carefully plan the best
course of action to move the massive amount of data from old to new systems. If
there are flaws unnoticed, the data may be lost during the migration process where
it will feed unreliable data to the end-users. Recently, National Sports Institute
had launched a new system the National Coaching Academy System where it
was outsourced and developed by a vendor. Unfortunately, the system cannot be
used immediately because there are no data from the old system in its database.
This kind of problem occurs when data migration is not considered during the
development phase of a new system. Because of this, the staff need to manually
navigate between the two old and new systems to obtain accurate data of their
coaches. Thus, in this paper, we will discuss the process that needs to be analyzed
and what are the best strategies to solve the problem. The result should be able
to increase the efficiency and make it easier for the staff when working with the
coach’s data.
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1 Introduction

Data migration is the process of transferring data between storage systems, data for-
mats, or computer systems. Data migration projects are undertaken for a number of
reasons, including changing or upgrading servers or storage devices, transferring data
to third-party cloud providers, merging websites, maintaining infrastructure, migrating
applications or databases, updating software, corporate mergers, or relocating data cen-
ters [1]. A project that involves data migration has been quiet challenging to most IT
experts where they must time the project so there is minimal impact to an organization.
Depends on the budget, not only they have to keep an eye on the cost but also the time
taken for the project to finish. IT experts need to allocate most of their time to maintain
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data integrity to avoid problem occurs during themigrationwhere it will risk of a prolong
disruption and downtime to an active organization.

As part of the extract/transform/load (ETL) process, each data migration includes
at least the transformation and loading steps. This means that the extracted data must
go through a number of preparatory functions before it can be loaded into the target
locale. Companies migrate data for several reasons. You may need to upgrade the entire
system, upgrade the database, build a new data warehouse, or combine new data from
acquisitions or other sources. Data migration is also important when implementing other
systems in addition to existing applications [2]. The datamust be relevant for the purpose
of the new system. This often requires data validation, correcting database problems,
changing data formats, or combining values.

Talend Open Studio is an open architecture for data integration, data profiling, big
data, cloud integration and data migration. It is a GUI environment that offers more than
1000 ready-made connectors. This makes it easy to perform operations such as changing
files, loading data,movingfiles, and renamingfiles. This allows each component to define
complex processes. Integration tasks are created by configured Talend components, not
coded. In addition, tasks from the development environment or as stand-alone scripts
can be executed [2]. Talend offers components that include database administration,
auditing, andmonitoring. This component helpswith the administration of user accounts,
permissions, and project permissions. The audit database helps evaluate various aspects
of the workplace to develop the ideal process-oriented decision support system.

2 Literature Review

2.1 Type of Data Migration

There are a few types of migration that can be done depends on the organization needs
such as the storage migration moves data off existing arrays into more modern ones
that enable other systems to access it. It offers significantly faster performance and more
cost-effective scalingwhile enabling expected datamanagement features such as cloning,
snapshots, and backup and disaster recovery. Next is cloud migration where it moves
data, application, or other business elements from either an on-premises data center to
a cloud or from one cloud to another. In many cases, it also entails a storage migration.
Application migration moves an application program from one environment to another.
It may include moving the entire application from an on-premises IT center to a cloud,
moving between clouds, or simply moving the application’s underlying data to a new
form of the application hosted by a software provider [3]. The importance of choosing
the correct strategy is crucial in a data migration project due to the compatibility of the
system especially when the system uses a different architecture and formats.

2.2 Data Migration Strategies

Organizations need to consider which data migration strategy will best suit their needs.
Depending on the project requirements and the available editing windows, you can
choose from several strategies. There are two main types of migration: “Big Bang” and
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“trickle”. When migrating Big Bang data, all data is migrated in one operation. While
this may take some time, there will come a time when users will no longer be able to
use the old data and the new system will take effect. The change was made in the event
“Big Bang”. The Big Bang migrations typically have significant setup times and short
downtime for which systems are not available [4]. The ideal Big Bang migration has no
downtime, but this is not the case for every project.

Trickle Migration takes a step-by-step approach to data migration. Instead of com-
pleting the entire event in a short amount of time, Trickle migration operates the old
and new systems in parallel, and data is migrated step by step. This method essen-
tially provides zero downtime that critical 24/7 applications need [8]. Migration can be
implemented with a real-time process to move data, and this process can also be used
to maintain data and bypass future changes in the target system. Adopting the Jet app-
roach adds complexity to the design as it should be possible to track what data has been
migrated. In the context of system migration, this can also mean that the source and
target systems run in parallel and users have to switch between the two, depending on
where they need the information they need. Alternatively, the old system may continue
to function until all migrations are complete before the user switches to the new system.
In this case, changes to the data in the source system should cause the associated data
records to be migrated again so that the target is updated correctly [5].

3 Methodology

The methodology used is the commonly known waterfall model (Fig. 1) where it is
broken down into 5 phases. Not only the model is easy to understand but it also provides
a better way to present a documentation of a project development. For a data migration
project, this is the best model to reflect the details and explanation of each process that
have been taken throughout the project.

3.1 Planning

In the first phase, we must define what is possible in theory and reasonable approach to
solve the problem. From the organization perspective they cannot afford to spend high
budget on data because it is not their core business. Therefore, we turn into open-source
software to help with the data migration. Not only it will speed up the process, but also
help us to monitor the database. But it is not only the case, open-source software usually
has locked content for free users where the tools provided is limited, thus we must come
up with other way to fill in the weaknesses. Data migration projects needs to be executed
carefully by prioritizing the required data to run the system effectively. Considering the
best software to use is also one of the factors for a successful data migration.

3.2 Analysis

The purpose of the analysis phase of a datamigration project is to identify the source data
to be extracted from the source system and then modify it so that the subject or data type
fits the new system and is loaded into the new system. In a datamigration project, analysts
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Fig. 1. Waterfall model

identify the mappings between source and target data models at a conceptual level using
informal textual descriptions for the ETL process where it must be correctly stated on
which data that needs to undergo the process [9]. At this stage we need to consider
whether the data quality is good or not. The most common solution is to migrate the
source data to a new platform whose data structure is identical to that of the source
system. This allowed us to shut down old systems and issue new ones with confidence
and without losing historical data [6]. Moreover, it provides clear visibility and access to
all data issues with the ability to investigate anomalies at any required depth. In addition,
inconsistencies regarding the scope of the data to be migrated are eliminated and their
impact on the overall migration project assessed. Therefore, the best strategies to use is
the trickle migration where it meets all the criteria for the project.

3.3 Designing

The flow process is shown in Fig. 2. The process starts with extracting data from old
AKK System’s Database and map the schema with the new database schema before
executing the data migration. Unsuccessful migrations can lead to inaccurate data con-
taining redundancy and unknowns. This can happen even if the output is fully usable
and adequate. In addition, any existing problems in the data source can be amplified
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Fig. 2. Flowchart for data migration

when incorporated into new and more complex systems. Common data migration strate-
gies prevent low-level experiences that end up creating more problems than they solve.
Incomplete design can lead to a complete failure of the migration project (Fig. 3).

Fig. 3. Talend open studio models for failure

In the next step, is to create models using Talend Open studio (TOS) workspace.
Chosen components will determine how the product looks after running the job. ‘tDBIn-
put_1’ reads the database and retrieves fields based on the query [7]. It executes queries
against the database in a strictly defined order which must correspond to the schema
definition. The “row1(Main)” link then takes you to the list of fields for the next com-
ponent. Next, ‘tMap_1’ is an advanced component that is integrated in addition to the
TOS. It converts and routes data from one or more sources to one or more destinations
where in this case it is linked via ‘test1(Main)’. ‘tDBOutput_1’ writes, updates, makes
changes or suppress database entries. It takes the specified action for the data in the table,
based on the flow incoming from the preceding component in the Job where it linked



National Sport Institute Case 219

via ‘row2(Main)’. Finally, ‘tLogRow_1’ Displays data or results in the run console and
is used to monitor data processed.

3.4 Executing

Once the model has been created, data is extracted from the source system, modified,
prepared, and loaded to the target system according to the migration rules. At basic
run tab, there is a route run button and clicking it will execute the job according to
prior setting. the console show progress in implementation. The log contains each error
message aswell as the start and endmessages. It also shows the output for the operation if
the tLogRow component is used in the job design. Talend Open Studio offers a variety of
information functions that are displayed while running the framework, such as statistics
and tracks, which make monitoring and debugging easier (Fig. 4).

Fig. 4. Job execution
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3.5 Testing

Finally, the testing phase requires the model to be tested to see the quality and integrity
of the migrated data. The test will be performed on a platform that has similar setting to
the actual system’s database to increase the rate of success, especially when implement
it on a live system (Fig. 5).

Fig. 5. Windows task scheduler

If the test is successful with no errors or anomalies, the next step is to create a
standalone job where it can automate and execute the job on a schedule. This can be
done with the help of Windows Task Scheduler. The actual system needs to be updated
every 1 min but the task scheduler can only run the job at every 5-min time intervals.
This can be solved by navigating to triggers tab and create 4 triggers where each one of
it is set 1 min late than their predecessor. After 1 min the first trigger ran the job, the
second trigger will run the job again and the cycle continues where it will loop back at
the first trigger after 5 min. Therefore, the scheduler can by past the 5-min minimum
limit.

4 Result and Discussion

According to the phases stated in the methodology section, every finding is recorded
and explained in this section.

4.1 Effectiveness of Using Trickle Migration

Throughout the experiment it is not as smooth as expected. Even if the theories behind
the strategies match the main problem, there are other factors that also contribute to the
success of the data migration. In this case, the data from the older system during their
service is not well managed by the organization because of there are no employee who
hold the position to overlook the qualities of the data gathered. Thus, creating more
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complication for the project. Therefore, we had to separate the usable data to avoid
‘blanks and redundancies before executing the data migration. At the end, we had to do
data preparation and validation first where the data is transmitted by batch to a newly
database before it could be extracted into the new system to eliminate the uncertainty.
From the experiment, we have observed the effectiveness of the Trickle Migration. It is
as follows:

1. Zero downtime required.
2. Start old and new systems in parallel and transfer data in small steps.
3. If the single-phase phase fails, only this failed phase needs to be rolled back and

repeated the process again.

4.2 Talend Open Studio and Automation Performance

After finishing the testing phase, we find that TOS software is capable to solve most of
the problem besides capable to adept with any data migration strategies. It offers not
only tools such as cloud, big data, enterprise application integration, data quality, and
master data management, but also a unified repository for storing and reusing Metadata.
In addition, the Talend ETL tool improves the design efficiency of data migration jobs
by setting and configuring them in a graphical interface where we can simply drag and
drop the necessary component.

Fig. 6. Talend open studio output

Figure 6 is the output when the job is executed for the first time on a similarly
structured of the new system database. This is considered a success when it can extract
data from other database then transform the data to match the destination database
and lastly load it to the destination database. When new data are inserted or updated,
the destination database also updates at the same time. Next, there are no noticeable
anomalies, blank space, or redundancy after the job is complete.
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Fig. 7. Window command prompt automatically execute data migration

Figure 7 is the windows command that pop up every 1 min after the job is executed.
The finished design in TOS is converted into.bash file format where it can be executed
like a normal application. To automate the execution of the file, window task schedular
was used and the result is similar to our main objective.

5 Conclusion

In conclusion, data migration can improve an organization performance and deliver
advantages in their industry. In terms of efficiency, it is far better than transferring the data
manually when technology can do the labor of data migration automatically. Generally,
to move all the foundation data structures in the source system to the new system is time
consuming where the plan needs to be laid out carefully to get the best result. At some
point in the future, there is a high chance for organizations that use IT system will need
to transfer a huge set of data from one platform to another. Therefore, it is a mistake if
data migration simply considered as part of a larger project. Some organization might
be convinced to handle it by themselves, but this can lead to decreased efficiency and
increased costs down the road. If an organization is planning to migrate large sets of
data, it’s essential to do research on the best practices for a successful data migration.

Even with the right data migration tools, the migration process can be long and
arduous. By educating oneself on the why and how of the process, it will help deciding
what type of data migration the organization needs to undergo. Having a reliable team
of experienced employees and consultants can help an organization ensure this process
goes smoothly.
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