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How Does Cloud Integrate into the Future
of Archiving?

The future of data archiving is neither purely cloud nor exclusively on-premise—it's an
intelligent hybrid approach that leverages the strengths of both while addressing their
respective limitations. By 2024, 73% of enterprises reported using a hybrid cloud, signaling
a fundamental shift in how organizations approach long-term data retention. Yet as cloud
adoption accelerates, security professionals face mounting concerns about data
sovereignty, compliance requirements, and the inherent vulnerabilities of cloud-connected
storage. A potential solution lies in integrating cloud options using automated optical
WORM (Write Once, Read Many) archive libraries that deliver cloud-like accessibility while
maintaining physical security, absolute data integrity, and guaranteed long-term retention.

The Case for Hybrid Cloud Archives

A hybrid cloud approach to data storage combines the capabilities of private and public
clouds to form an integrated storage architecture, promising significant benefits including
scalability, agility, and cost savings. For archival applications specifically, hybrid
architectures enable organizations to maintain control over sensitive historical data while
leveraging cloud economics for appropriate use cases.

Respondents indicated significant interest in hybrid cloud, with 63% indicating an interest
in moving to hybrid cloud within three years, compared to 50% currently using it and just
16% using hybrid cloud back in 2018. This accelerating adoption reflects growing
recognition that neither pure cloud nor pure on-premise approaches meet the complex
requirements of modern data archiving.

By 2025, 60% of infrastructure and operations (I&0) leaders will implement at least one of
the hybrid cloud architectures, which is a major increase from 15% in 2022. However,
traditional hybrid cloud implementations often overlook critical requirements for long-term
archive data—particularly around security, immutability, and multi-decade retention
guarantees.

The Limitations of Cloud-Only Archiving

While cloud storage offers compelling benefits for active data, archived information
presents unique challenges that cloud-only approaches struggle to address effectively.
Despite some unique security challenges such as data migration, a larger attack surface,
and increased complexity, multiple environments can pose a strong defense against risks.



Data Sovereignty and Regulatory Compliance

Organizations in regulated industries face strict requirements around data location,
custody, and control. On-site storage may offer better compliance control, while cloud
providers often have robust security certifications. For archived data subject to legal
discovery, forensic investigations, or regulatory audits, maintaining direct physical control
proves essential.

For organizations in highly regulated industries, compliance is a top concern. The choice
between on-premise and cloud solutions often comes down to the level of control required
over data security and compliance features. Financial services, healthcare, and
government sectors dealing with highly sensitive data require rigorous protection that
cloud-connected systems may compromise.

Long-Term Retention Uncertainties

Cloud storage depends on continuous vendor relationships, subscription payments, and
evolving service terms. For archives requiring 30-, 50-, or 100-year retention periods, these
dependencies may create unacceptable risks. Vendor consolidation, service
discontinuation, price increases, or bankruptcy could jeopardize access to critical
historical records. However, optical WORM technology provides scalable, cost-effective
long-term retention without ongoing cloud subscription dependencies.

Data Integrity and Immutability Concerns

Cloud storage relies on software-based immutability controls that sophisticated attacks
can potentially circumvent. FINRA explains how WORM storage is critical: "Over the past
decade, the volume of sensitive financial data stored electronically has risen exponentially
and there have been increasingly aggressive attempts to hack into electronic data
repositories, posing a threat to inadequately protected records, further emphasizing the
need to maintain records in WORM format."

Software-based cloud WORM implementations depend on correct configuration, access
controls, and ongoing security patches. Any compromise of admin credentials, privilege

escalation, or zero-day exploit could undermine immutability guarantees that regulatory
compliance demands.

Despite these concerns, the operational benefits of cloud storage remain compelling.
Rather than abandoning cloud capabilities, forward-thinking organizations are finding ways
to integrate cloud accessibility with hardware-enforced security that no software
compromise can breach.



Cloud with Optical WORM: The Optimal Integration

The ideal solution combines cloud-like accessibility and management with the physical
security, guaranteed immutability, and multi-decade reliability of optical WORM media.
This " cloud" approach delivers comprehensive benefits that neither traditional cloud nor
legacy tape archives can match.

Physical Immutability: Absolute Data Integrity

WORM storage uses disk, optical, or magnetic media that allows data to be recorded
permanently. Optical WORM uses write-once optical media to store data that cannot be
modified. Unlike software-based immutability, optical WORM provides physical write-
protection that no software command, elevated privilege, or system compromise can
circumvent.

The core feature of WORM storage is immutability—once data is stored, it can't be changed
or deleted. This ensures that records are preserved exactly as they were, maintaining data
integrity over time. For organizations requiring absolute certainty about archived data
authenticity, physical optical WORM eliminates all software-based vulnerabilities.

With hardware-enforced immutability, there are no software settings to configure, and no
risk of accidental changes or malicious tampering. Simply insert the card, save your data,
and it's locked for good: compliant, secure, and built to last for decades without
degradation.

Exceptional Longevity: 50- to 100-Year Retention

Optical WORM is a cost-effective option for data archiving and long-term retention. Modern
optical media maintains data integrity for 50 to 100 years under proper storage conditions
without active power consumption, periodic migration, or cloud subscription fees.

WORM discs are engineered for long-term retention, safeguarding records for up to 100
years even under extreme environmental conditions. From temperature fluctuations to
dust and moisture exposure, the discs maintain data integrity. This longevity eliminates the
recurring migration costs, vendor dependencies, and technological obsolescence risks
that plague both tape and cloud archives.

Automated Intelligence: Cloud-Like Accessibility

Modern automated optical WORM libraries deliver cloud-like user experiences while
maintaining physical security. Intelligent indexing maintains comprehensive metadata
enabling rapid search across petabytes of archived data. An added Al-powered search
layer identifies patterns, relationships, and specific documents within seconds—



performance rivaling cloud-based systems. Intelligent data management enables
automated tiering from active systems to optical archives based on access patterns, age,
and business policies.

Unified management interfaces provide single-pane-of-glass visibility spanning active
storage, optical archives, and cloud tiers where appropriate. Users access archived data
through intuitive search interfaces without understanding underlying storage
technologies—delivering cloud-Llike simplicity with security.

Regulatory Compliance: Meeting Stringent Requirements

SEC Rule 17a-4(f) requires that electronic storage media must preserve the records
exclusively in a non-rewriteable, non-erasable format. Optical WORM archives meet these
requirements through physical immutability rather than software controls subject to
configuration errors or security compromises.

In 2016, 12 firms including Wells Fargo and RBC Capital were fined for a total of $14.4
million by FINRA for not properly preserving broker-dealer and customer records in WORM
format. Organizations implementing optical WORM archives eliminate compliance risks
associated with software-based approaches or cloud storage dependencies.

FDA guidance suggests that electronic records "preferably should be archived to write-
protected or WORM media (Write-Once Read-Many media like WORM tape or optical
media) or archiving solutions with WORM safeguards". Healthcare, pharmaceutical, and
life sciences organizations benefit from optical WORM's ability to satisfy stringent FDA 21
CFR Part 11 requirements.

Cost Efficiency: Eliminating Ongoing Expenses

With over 60% of organizational data typically being infrequently accessed, the potential
for cost reduction is immense if archive tiers are used behind the scenes in a hybrid
environment. Optical archives eliminate ongoing cloud storage fees, power consumption
for data preservation, and periodic migration expenses.

The economics prove compelling for long-term retention. While cloud storage costs $1 to
$4 per TB/month for archive tiers, optical media requires only initial capital investment with
zero ongoing operational expenses for data preservation. Over 10- to 20-year retention
periods, total cost of ownership favors optical archives by 60% to 70%.

Security Through Physical Isolation

Air-gapped networks are physically disconnected from external networks and rely on write-
once-read-many (WORM) policies to lock down data. Once data is written, it cannot be



altered or erased. Optical WORM libraries can operate with air-gapped architectures that
eliminate network-based attack vectors entirely.

Ransomware, for instance, can't encrypt what it can't change. The physical immutability of
optical media combined with air-gapped or microsegmented network architectures
provides defense-in-depth protection against ransomware, insider threats, and nation-
state attacks that increasingly target backup and archive systems.

Integrating Optical WORM with Hybrid Cloud

The optimal enterprise storage architecture employs tiered strategies that match storage
technology to data characteristics and business requirements:

Active Data Tier (Cloud): Frequently accessed data resides on high-performance disk or
SSD storage, or in cloud environments based on workload requirements. This tier prioritizes
speed and accessibility for operational systems.

Warm Archive Tier (Hybrid): Moderately accessed data transitions to lower-cost storage
tiers—either disk arrays or cloud archive tiers depending on security requirements, access
patterns, and cost considerations.

Cold Archive Tier (Optical WORM): Infrequently accessed data requiring long-term
retention, immutability guarantees, and regulatory compliance migrates to automated
optical WORM libraries. This tier provides maximum security, guaranteed integrity, and
minimal ongoing costs.

Automated Lifecycle Management: Intelligent policies automatically transition data
between tiers based on age, access patterns, compliance requirements, and business
rules. Users experience seamless access regardless of underlying storage location.

Unified Management: Single administrative interface spans all storage tiers, providing
comprehensive visibility, policy management, and compliance reporting across the
complete storage infrastructure.

The Strategic Advantage
Organizations implementing cloud approaches using automated optical WORM libraries
achieve strategic advantages that neither pure cloud nor traditional approaches deliver:

Absolute Data Security: Physical immutability and air-gapped architectures eliminate
software-based vulnerabilities, ransomware risks, and cloud attack vectors.

Guaranteed Compliance: Hardware-enforced WORM satisfies the most stringent
regulatory requirements for financial services, healthcare, government, and legal sectors.



Cost Optimization: Zero ongoing operational expenses for archived data dramatically
reduce total cost of ownership over multi-decade retention periods.

Cloud-Like Experience: Intelligent indexing and automated management deliver cloud-
style accessibility without cloud security compromises.

Future-Proof Retention: 50- to 100-year media lifespan eliminates migration cycles,
vendor dependencies, and technological obsolescence risks.

Hybrid Flexibility: Seamless integration with cloud and active storage enables
organizations to leverage appropriate technologies for different data types and
requirements.

Conclusion

The future of data archiving is hybrid—combining cloud scalability for appropriate use
cases with security for sensitive archives. However, truly effective hybrid architectures
require more than simply connecting traditional storage to cloud services. They demand
intelligent integration of purpose-built technologies that address the unique requirements
of long-term data preservation.

Automated optical WORM archive libraries represent the missing link in hybrid cloud
strategies. By delivering physical immutability, exceptional longevity, regulatory
compliance, and cloud-like accessibility while maintaining complete data sovereignty,
optical archives enable organizations to confidently implement hybrid approaches without
compromising security, integrity, or control over their most critical historical information.

Archiving decisions made today will affect data accessibility and compliance for
decades. Organizations using optical WORM in hybrid architectures eliminate the
recurring costs and security dependencies inherent in cloud-only approaches—
advantages that compound significantly over 20- to 50-year retention periods.

Key Findings:

e 73% of enterprises use hybrid cloud by 2024

63% plan to move to hybrid cloud within 3 years

60% of I&0 leaders implementing hybrid by 2025

Over 60% of data is infrequently accessed

$14.4M in FINRA fines for non-WORM compliance



¢ 50-100 year optical media lifespan

e 60% to 70% TCO savings vs. cloud over 20 years
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