Understanding Logical Fragmentation: Reducing Redundancy of the Data
across Different Systems

Data fragmentation might seem like some high-level concept. Yet, most people encounter it
every day and often are not aware of it. Suppose you store photos on your phone, laptop, and
a cloud storage service. It is the same picture, only the location is different.

Logical fragmentation duplicates data across different systems. This is a very simple type of
data fragmentation. It would help to dig into it and find out how it works, how it affects
businesses, and, more importantly, how to deal with it.

What is Logical Fragmentation?
This is where the same data is stored in multiple systems. It can be because of the following:

e Multiple copies of files
e Different versions of the same document
e Data scattered in different databases

It is like having two or three books of the same title placed at different parts of your house.
Why Does It Happen?
Logical fragmentation occurs for several reasons:

e Backups: Data backup as a way of avoiding loss.

e Data Sharing: One department might store this copy while another might store a
copy of the same data in their department.

e System Integration: Some of the software systems may copy data when they
communicate with each other.

Ilustrations of the Use of Logical Fragmentation in the Real World

» Healthcare: Records about a patient could be in different databases of a hospital, a
clinic, and insurance company. This can result to complications and inaccuracies in
handling the patients.

* Retail: There might be a situation when inventory data is copied in different
locations. So, it can be unclear which data is the most accurate in terms of the stock.

* Education: Records of students may be in various systems in different departments.
As such, a student’s record may not be easily accessible.

Effects of Logical Fragmentation to Your Business
Assume your business is a big house needing to be furnished. Logical fragmentation is

similar to having the same stuff scattered all over different rooms. This causes some real
headaches:
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* More Money Spent on Storage: That is like purchasing additional closets to hold
similar items. It is needless. If you replicate the same data in the different locations,
you require more space, meaning more expenses.

* Mixed-Up Information: Imagine having a different grocery list in every room in the
house. You might over-purchase on milk or completely overlook the eggs. Since data
is often dispersed, one can run into different versions of it. This can cause confusion
and errors.

*  Wasted Time: Consider how long it would take to locate your favorite shirt if there
was a similar shirt in all the closets. In the same way, if you have dispersed data, it
consumes time to locate information and maintain updates.

* Harder to Make Good Decisions: Can you trust the information or search it
through? If not, it is difficult to make proper decisions for your company.

* Frustrated Employees: Employees can feel frustrated if they have to search for
information or enter it in one system or another. This can make them work slower and
less happy.

» Security Risks: Storing data in multiple locations can be risky. It can make it more
vulnerable to hackers or data leaks.

Businesses need to solve these issues. After all, they want to work more efficiently, save
their resources, and have secure and accurate information.

Managing Logical Fragmentation
Managing this type of data fragmentation involves several strategies, like:

» Data Centralization: Store data in one place that boosts data efficiency and
effectiveness. This minimizes duplication of information. It also makes the
management of information easier.

* Data Deduplication: Employ methods like using software programs to search for the
redundant information and delete them.

» Effective Backup Strategies: Create a system of backing up data to avoid having too
many copies of the same data.

Centralized Data Storage

Storing data in one location is the general concept of centralization. This could be a single
database or a unified data warehouse. For instance, do you have different databases for
various departments of your firm? If so, why not create one single database for the entire
firm, such as a customer database.

« Example: Amazon centralized data storage for the customer data, orders, and
inventory details. This makes it easier to store data and retrieve information, making it
more user-friendly.

Data Deduplication Elimination
This involves detecting and eliminating multiple copies of data. You can use specialized

software, or a Social Network Analysis. The objective is to avoid having multiple copies of
the same data set kept in the system.



https://assets.publishing.service.gov.uk/media/5a819b0640f0b62305b8fdb6/socnet_howto.pdf

+ Example: Some of the techniques used in modern companies, such as Dropbox, are
data deduplication to cut expenses on storage and enhance performance. When you
upload a file, their system checks to see if there is another similar file already in the
system and does not add another one.

Effective Backup Strategies

One of the most important things is to have a proper backup plan. It entails ensuring proper
data protection through back up procedures without creating multiple copies. It is efficient to
use incremental backups where you only back up the changes made since the previous
backup.

« Example: Azure Backup service provided by Microsoft allows for incremental
backups. This means only changes are backed up after the first backup is made to
avoid repetition and save space.

The Use of Cloud Services in Managing Data

Business can effectively address the principle of data fragmentation with cloud services.
They offer a common repository. Also, they contain functions for managing data redundancy
and backups. AWS and Google Cloud provide end to end data management services.

« Example: Netflix employed AWS to store its large catalog of movies and TV shows.
This way, they can control and deliver content to millions of users around the globe.

Difficulties of Logical Fragmentation Management
While there are many benefits to managing logical fragmentation, there are also challenges:

« Data Security: Having a centralization of data leads to increased chances of having a
single point of failure or even a point of attack.

« Data Governance: Coordinating data processing between different systems to
guarantee proper and consistent data management is challenging.

* Cost: New systems and tools to tackle fragmentation are not cheap.

Practical Applications
Managing logical fragmentation is manageable with modern IT technologies. So, you can
improve your company’s operations significantly. For instance, in the finance sector, it is

possible to integrate the customer data into a single system.

This will help enhance business processes and customer services. In manufacturing, such data
centralized would help prevent data inconsistencies and enhance the supply chain.

Building a Foundation for Data-Driven Decisions
Imagine your business data as recipes scattered all over your house. This scattering, called

logical fragmentation, causes problems. It is like buying extra notebooks unnecessarily and
mixing up ingredients due to different recipe versions.
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The solution? Create a special recipe box for the one true copy. Use a smart system to remove
duplicates and keep your recipe safely backed up.

When businesses do this with their information, they save space, avoid mix-ups, and make
their lives easier. They can find what they need quickly, make better choices, and save

money.
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