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Deduplication appliances rose to prominence in the late 2000s and early 2010s,
when organizations were shifting from tape-based to disk-based backup
systems. But what was once a breakthrough in efficiency has since become

a security liability, outpaced by ransomware threats and data protection
requirements.

More advanced encryption and immutability requirements in the mid-to-late
2010s began o expose deduplication’s limitations, especially in the face of
increasingly sophisticated ransomware attacks and tighter compliance
standards. What once seemed like a wise investment now exposes organizations
to vulnerabilities they can’t afford.

In this tech brief, we'll unpack the hidden trade-offs of deduplication and explain
why it's no longer suited for the frontlines of data protection.

Understanding Deduplication Appliances

Deduplication reduces storage requirements by eliminating duplicate data
blocks. It's typically implemented in one of two ways: inline, where duplicates
are removed as data is written, and post-process, where all data is written first
and deduplicated afterward. While both methods reduce storage footprint, they
add complexity during recovery.



https://www.techtarget.com/searchdatabackup/tip/The-ultimate-guide-to-backup-deduplication
https://www.techtarget.com/searchdatabackup/tutorial/Inline-deduplication-vs-post-processing-Data-dedupe-best-practices?Offer=ab_MeteredFormCopyEoc_ctrl
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To restore deduplicated data, systems must rehydrate it—reassembling original files from fragmented
segments. This process can delay recovery, especially for large datasets or full system restores.

Deduplication systems require access to unencrypted, uncompressed data to identify duplicate
patterns. Although data may be transmitted securely, the storage system must receive it in a raw
state to perform deduplication. This presents a challenge in environments that follow modern security
standards—such as Veeam best practices, HIPAA, and other regulations—which mandate end-to-end
encryption with unique session keys. These encryption practices obscure data patterns, reducing
deduplication effectiveness.

Comparing Deduplication Techniques in Backup
Environments

Some backup solutions rely exclusively on pure deduplication, leveraging inline deduplication
fo minimize storage consumption as data is ingested. Other solutions use a hybrid approach that
blends a high-speed landing zone with post-process deduplication.

Pure Deduplication Approach

This method analyzes and eliminates duplicate blocks before theyre written to disk, streamlining
capacity usage from the start. Because all data is stored in a compressed and fragmented state,

it can take a long time to restore the data. Without built-in immutability, data may also be vulnerable
fo ransomware.

Pure deduplication is further limited in encrypted environments. Since encrypted data appears
unique, even identical content cannot be deduplicated—undermining storage efficiency.


https://www.snaplogic.com/glossary/data-hydration
https://www.techtarget.com/searchstorage/definition/compression
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Hybrid Deduplication Approach

In this approach, backups are first written to the landing zone, enabling faster restores without the
overhead of real-time deduplication. Deduplication is performed after the fact, optimizing long-term
storage without slowing down backup or restore operations. This approach balances speed and
efficiency, and is often better suited for encrypted environments where inline deduplication struggles.

Some vendors implementing hybrid deduplication have also focused on smoother integration with
backup platforms like Veeam, particularly in workflows where restore speed and backup consistency
are prioritized.

Evaluation: Pros and Cons of Deduplication Appliances

Pros Cons
Reduces storage use by eliminating redundant data blocks Restores are slow due to rehydration from fragmented data blocks
Compatible with multiple backup platforms Many Veeam-compatible setups lack secure-by-default

immutability, requiring manual hardening

Cost-effective for long-term data retention Admin privileges can be exploited. Not secure-by-design and

requires security knowledge

Landing zones help accelerate restores of recent backups Landing zones can weaken immutability protections creating

further security vulnerabilities

Minimizes infrastructure footprint for large datasets Disabling end-to-end encryption exposes data

to breaches—not secure and requires security expertise

When evaluating backup and recovery solutions, it's important to consider more than just storage
savings. Factors like restore speed, encryption support, and resilience against ransomware all play a
critical role in determining whether a system can truly support recovery when it matters most.

Where Deduplication Appliances Deliver Value

Deduplication appliances help organizations reduce backup storage consumption and extend the
life of existing infrastructure. They're especially valuable in environments with large, infrequently
dccessed datasets, where storage efficiency matters more than rapid recovery.

What They're Useful For

These appliances minimize data redundancy by storing only incremental changes, significantly
shrinking the overall data footprint. This leads to lower storage costs and more efficient use of
backup systems.

Who Benefits and When

IT teams managing high volumes of backup data—particularly in mixed-infrastructure environment
—benefit most. Deduplication appliances are broadly compatible with many backup platforms,
making them useful for organizations with diverse systems. In some setups, landing zones
temporarily store recent backups in a non-deduplicated state, enabling faster restores for short-term
recovery needs.



https://www.sciencedirect.com/science/article/pii/S1319157824001198
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Risks and Limitations to Consider

Deduplication appliances may help reduce storage costs, but they come with serious trade-offs, with
security being the most critical, to which the recoverability and operational challenges pale in
comparison. When protecting sensitive data, no efficiency gain is worth compromising core
safeguards.

01. Weakened Security: No Immutability

Deduplication often requires turning off end-to-end encryption, especially when using rotating keys.
Since encrypted data can't be deduplicated effectively, this forces organizations to expose data
during processing. The consequences are severe:

« Data may be readable during a breach, even if labeled as immutable.

« Lack of continuous encryption increases the risk of data exposure if attackers gain access to
storage credentials.

+ Absolute Immutability is compromised, as deduplication modifies data during processing,
delaying or negating immutability altogether. These vulnerabilities make deduplication a poor fit
for environments where data confidentiality and integrity must be guaranteed at all fimes (spoiler:
that’s everyone).

02. Recoverability Challenges

Deduplication significantly impacts recovery performance. Rehydration slows down restore times,
which may be considered a “necessary evil” by some at best. However, it becomes a critical failure
point during Instant VM Recovery (IVMR). In platforms like Veeam, IVMR reads directly from backup
files, placing high I/O demands on storage. Deduplicated systems often can’t keep up, making it
nearly impossible to run multiple virtual machines in real time. Some organizations attempt fo
mitigate this with a landing zone, but this infroduces writable areas that can compromise
immutability and reintroduce security risks.

03. Operational and Technical Drawbacks

Beyond security and performance, deduplication intfroduces additional drawbacks:

+ Operational overhead from managing deduplication workflows
« Data integrity risks from hash collisions or metadata corruption
« Increased complexity during deployment and maintenance
In short, deduplication may reduce storage costs, but it does so at the expense of security, resilience,

and performance—a dangerous compromise in a world where every second counts during
ransomware recovery.



https://www.ibm.com/think/topics/end-to-end-encryption
https://bp.veeam.com/vbr/Support/S_Vmware/instant_vm_recovery.html
https://www.oracle.com/data-deduplication/#drawbacks-and-concerns
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Alternative Approaches:
Immurtability and Zero Trust Principles

Backup strategies that emphasize immutability and encryption provide stronger protection against
modern threats. Object storage that supports encryption from the moment data is read from
production, combined with immutability, ensures that data is tamper-resistant and unreadable
during a cyber-aftack. When paired with Zero Trust principles like access segmentation and
credential hardening, these approaches form a layered defense that protects backups even when
systems are targeted directly.

The Object First Recommendation

Organizations evaluating deduplication appliances should exercise caution when positioning them
as a frontline recovery solution. While deduplication can reduce storage footprint, it makes
concessions in security and performance that delays recovery when time is most important, such as
during or after a ransomware attack.

Instead, organizations should consider object storage with built-in immutability that addresses the
legacy challenges of traditional storage head-on. That's where Object First backup appliances
deliver. Ransomware-proof and immutable out-of-the-box, Object First appliances provide secure,
simple, and powerful backup storage purpose-built for Veeam users. With S3 Object Lock enforcing
immutability and a secure-by-default, hardened Linux operating system that prevents destructive
access, Object First appliances are is Secure by Design as defined by CISA and align with the latest

Zero Trust Standards.

Evaluation: Deduplication Appliances vs. Object First Appliance

Category

Immutability

Encryption

Data Exposure Risk

Recovery Speed

Instant VM Recovery

Security

Level of Expertise Required/
Setup Complexity

Deduplication Appliance

Compromised due to data modification
during deduplication

Often disabled or weakened to enable
deduplication

Data may be readable during processing
or if credentials are compromised

Slowed by rehydration and fragmented data
Poor performance under high I/O demands

Not secure-by-default: requires manual
configuration to ensure security

Requires security knowledge to manage
access and monitor for vulnerabilities.
Complex setup and ongoing management.

Object First Appliance

Absolute Immutability with no data alteration

Maintained end-to-end, even with rotating
keys

Data remains encrypted and inaccessible fo
attackers

Fast, direct recovery without rehydration
Optimized for real-time recovery scenarios

Secure-by-default: protections are enforced
automatically and architecturally integrated

No security expertise required. Easy setup:
QOotbi can be configured in 15 minutes or less.



https://www.ibm.com/think/topics/object-storage
https://objectfirst.com/guides/data-security/zero-trust-security-model/
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Veeam Customer Options for On-Prem Storage
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Unlike deduplication systems that sacrifice security for storage savings, Object First appliances
supports encryption by default. Capacity and performance scale linearly, enabling backup speeds up
to 8 GB per second and capacities from 8 TB to beyond 7 PB. It integrates with Veeam's Smart Object
Storage API (SOSAPI), uses standard block size, and enhances Instant Recovery performance. Setup
takes under 15 minutes, requires no specialized expertise, and scales without namespace changes.

In a world where ransomware is not a question of if, but when, backup infrastructure must go beyond
storage optimization. It must ensure recovery. With Object First, recovery is not only possible; it's
supercharged, ensuring backup data stays Simply Resilient.





