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Executive Summary

Across industries worldwide, cryptographic sprawl undermines encryption initiatives and hinders operational
efficiency.

The traditional approach to cryptography-based data protection necessitates using multiple disparate
solutions to fulfill various cryptographic needs.

This includes deploying different hardware security modules (HSMs) for general-purpose data protection and
specialized payment HSMs dedicated to securing payment data.

In addition, a separate key management solution is heeded to manage the encryption keys, and yet another
specialized solution is required for establishing and managing public key infrastructure (PKI) and certificate
authorities (CA).

Traditional cryptographic solutions, often stitched together from such individual products, struggle to keep
pace with today’s cyber threat landscape.

They inherently suffer from compartmentalized functionalities, outdated algorithms, and complex
integrations, exposing organizations to security vulnerabilities and operational inefficiencies. Furthermore,
their rigid structures hinder scalability and agility, making them unsuitable for dynamic security postures.

A comprehensive alternative is the need of the hour. One that redefines data protection by consolidating all
cryptographic functionalities into a unified, all-in-one solution.

Forward-thinking IT leaders no longer want to be shackled with legacy systems. They understand the limitations
of their legacy systems and are actively migrating to advanced solutions like Futurex’s CryptoHub.

This eBook dives deep into the challenges posed by legacy cryptographic systems and how CryptoHub offers
a unified approach that is designed to address the limitations of siloed architectures.
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SECTION 02

Introduction

Imagine a city of bygone days where physical vaults
in brick-and-mortar banks held gold reserves, and
each transaction was meticulously recorded in
journals. This was the pinnacle of security in its
time, but its limitations are readily apparent today.
Today, the digital world suffers from a similar
inertia, relying on outdated cryptographic methods
that no longer suffice.

This eBook unveils a paradigm shift in how
organizations should approach data security. Welll
explore a revolutionary concept - a unified
cryptographic ecosystem. This is not just about
secure data storage but a completely reimagined
data protection ecosystem.

Prepare to see
the world of data protection
in a whole new light.

Think of it as the sleek, high-speed rail system of
the digital age. Centralized, efficient, and adaptable,
it empowers businesses to manage their
cryptographic needs with unprecedented ease and
security.

Through this eBook, let's look at the stark contrasts
between the cumbersome, disjointed cryptographic
practices of legacy systems and the seamless,
robust framework of the future.

By examining the advantages of adopting a unified
cryptographic platform, we aim to demonstrate how
such an approach mitigates the risks posed by
evolving cyber threats and enhances operational
efficiency and scalability.
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Challenges Posed by
Siloed Multi-Vendor Systems

Integration Incompatibilities

Stitching together solutions from different vendors leads to a tangled web of integrations.
This complexity causes:

Compatibility Headaches: Integrating disparate systems can be a technical
nightmare, with compatibility issues resulting in errors and disruptions.

Security Gaps at the Seams: The seams between these siloed solutions become
potential weak points, susceptible to exploitation by attackers.

Increased Attack Surface Equals Increased Exposure: vulnerabilities increase with
the complexity and interconnectedness of the system. A larger attack surface
correlates to a higher risk of security breaches.

Operational Overhead: Managing and maintaining integrations between multiple
vendors constantly drains resources, increasing operational overheads.




Inconsistent Security Posture

Enforcing a consistent security policy across a
patchwork of products is a significant challenge.
According to Harvard Business Review, “While
various functions and practices may have
competing interests, a critical step in managing
multiple clouds is coordinating and focusing on
prioritizing the organization’s overarching goals.”

Different vendors may have varying security protocols
and configurations, creating inconsistencies that
weaken your overall security posture.

Limited Visibility and Control

Siloed security solutions create fragmented data,
making gaining a holistic view of your cryptographic
environment nearly impossible.

This lack of transparency hinders proactive threat
detection. You're left blind to potential vulnerabilities
and unable to identify suspicious activity across
your systems, significantly increasing the risk of a
successful cyberattack.

Difficulty in Scaling and Adapting

Scaling a siloed cryptographic environment to meet
growing needs is complex.

Integrating new solutions or functionalities further
requires significant technical effort and additional
vendor involvement.

.

Vendor Lock-in and Cost Inefficiencies

Relying on multiple vendors often results in a complex
infrastructure entangled with proprietary processes
instead of adhering to standard protocols. This
dependency not only fosters vendor lock-in, but also
complicates hardware transitions, impedes platform
interoperability, and limits customization options.

These are not limited to fringe use cases and
vendors, clients report these lock-in challenges with
standard cryptographic functions like tokenization
and payment HSM keys.

Upgrades or integrations necessitate complex
negotiations with each vendor, extending timelines
and inflating costs. This fragmented approach
reduces operational efficiency and hampers agility
in the face of evolving threats.




The Changing Face of Data Threats

The traditional perimeter defense model is crumbling. Zero-trust principles, where every interaction is
scrutinized, are the new norm.

Malicious actors, too, have changed faces now. They automate their attacks using Al, Machine Learning, and
Deep Learning with increased proficiency and frequency.

This is why encryption, the cornerstone of data protection, is more critical than ever.

Breach Scenarios and Legacy Vulnerabilities

Insider Threats

Legacy systems often lack granular Role-Based Access Control (RBAC). This coarse approach creates an "all-
or-nothing" situation, granting privileged users excessive permissions that can be exploited.

An insider with broad access can:

o Exfiltrate sensitive data: Steal encryption keys and decrypt confidential information
E_ without raising red flags.

Disrupt operations: Tamper with cryptographic configurations, leading to outages

@ and data loss.

Cover their tracks: Weak audit trails make detecting and tracing insider activity
= difficult, allowing malicious actions to go unnoticed.
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Supply Chain Attacks

Modern software development relies on a complex web of dependencies. A seemingly simple vulnerability
within this ecosystem — a compromised vendor or a misconfigured integration point — can provide attackers
with a backdoor into your cryptographic infrastructure.

Siloed solutions amplify this risk by:

Limited Visibility: The fragmented nature of
siloed systems hinders your ability to monitor the
entire cryptographic environment for potential
vulnerabilities.

Insecure Code Signing: Legacy systems may have
weaknesses in code signing practices, allowing
attackers to introduce malevolent code into the
supply chain that can compromise your
cryptographic keys.

Monolithic Architectures: Siloed solutions often lack
the modularity to isolate and patch vulnerabilities,
increasing the attack surface for adversaries.

Multiplied Attack Vectors: Siloed solutions create
fragmented key management, multiplying potential
attack vectors. Disparate systems become entry
points for unauthorized access, significantly
increasing your cyberattack risk.
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The Regulatory Landscape and Security Compliance

Data security regulations are not mere suggestions but legal mandates with stiff penalties for non-
compliance. These regulations place strict emphasis on impenetrable security practices.

o

General Data Protection
Regulation (GDPR)

GDPR sets a high standard

for data protection for EU
citizens. Article 32 of the
GDPR requires organizations
to implement "appropriate
technical and organizational
measures" to safeguard
personal data. This includes
robust cryptographic
controls to ensure the
‘confidentiality and integrity
of encryption keys.

Payment Card Industry Data
Security Standard (PCI DSS)

Requirement 3 of PCI DSS
stipulates the need to "protect
cardholder data at rest with
strong encryption algorithms.’

Legacy systems often leverage
outdated cryptographic
algorithms (e.g., DES) or weak
key lengths, hindering
compliance with PCI DSS
Requirement 3 (data at rest
encryption). This raises the risk
of non-compliance and
associated penalties, leading to
financial overbearing and
reputational damage in the
sudden event of a data breach.

Health Insurance Portability
and Accountability Act (HIPAA)

The HIPAA Security Rule requires
covered entities to implement
‘administrative, physical, and

technical safeguards" to protect

electronic protected health
information (ePHI).

Specific sections of the HIPAA
Security Rule, like 45 CFR §
164.308(a)(1)(ii)(A)(1), mandate
the use of cryptographic
management systems that meet
specific criteria, including access
controls and audit logging.

With their potential disparity
between products, legacy
solutions may hinder compliance
with HIPAA's mandates.

The Regulatory Landscape and Security Compliance

Data security regulations are not mere suggestions but legal mandates with stiff penalties for non-
compliance. These regulations place strict emphasis on impenetrable security practices.

Fragmented Infrastructure

Deploying and managing a complex web of disparate
cryptographic solutions can be a logistical nightmare.

This fragmented approach leads to several operational

burdens, including:

Integration Headaches: Integrating siloed systems

with broader security infrastructure can be time-
consuming and error-prone.

Inconsistent Configurations: Maintaining consistent
security configurations across a patchwork of

solutions can be challenging, creating vulnerabilities
and inconsistencies in your overall security posture.
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High Maintenance Costs

Maintaining a siloed cryptographic environment requires ongoing investments in resources and expertise.

Specialized Skills: Each solution may require
specialized knowledge and training for IT staff,
leading to skill silos and inefficiencies.

Manual Processes: Repetitive tasks and
manual workflows across disparate systems
are time-consuming and prone to human error.

O

Limited Automation: Scripting and automation
capabilities may be limited across siloed solutions,
hindering the ability to streamline key management
tasks.

Complex Interfaces

The complexity of managing siloed cryptographic solutions can have a cascading effect on overall usability.
Outdated or user-unfriendly interfaces for individual solutions can slow down workflows and discourage
broader organizational adoption.

As security expert Bruce Schneier states, "Security is a process, not a product. It's not about buying a firewall
and hoping for the best. It's about understanding your threats, implementing controls, and constantly
monitoring your systems.”
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CryptoHub: A Modern Cryptographic
Ecosystem Solution

In the face of rapidly evolving threats and looming post-quantum cryptography (PQC) challenges, Futurex’s
CryptoHub offers a comprehensive cryptographic ecosystem solution designed for the future.

A Secure Enclave for Keys

CryptoHub leverages a state-of-the-art closed architecture,
isolating cryptographic keys from the underlying operating
system and applications.

This isolation reduces the attack surface and mitigates
vulnerabilities associated with traditional deployments.
Moreover, CryptoHub empowers a smooth transition
from legacy systems by securely extracting keys from
your existing systems, regardless of vendor. It is
specifically designed for rapid key migration, minimizing
downtime and disruption to your business.

Cryptographic Agility in a Quantum World
The advent of quantum computers poses a significant threat to public-key cryptography based on algorithms
like RSA and Elliptic Curve Cryptography (ECC).

CryptoHub addresses this challenge by incorporating a future-proof cryptographic core that seamlessly
integrate with PQC algorithms, 203-Kyber (ML-KEM), 204-Dilithium (ML-DSA), and 205-SPHINCS+ (SLH-DSA).

Protect against HN/DL (Harvest Now, Decrypt Later) by implementing our hybrid Certificate Authority (CA)
solution combines conventional cryptographic signatures - like ECC and RSA - with PQC signatures within a
single certificate.

This dual-signature approach keeps your systems compatible with current technologies and fully prepared
for the quantum future without significantly changing their existing infrastructure.

Beyond Automation: Orchestrating Key Lifecycles

CryptoHub goes beyond simple key lifecycle automation. It employs a deterministic key management
framework, ensuring consistent and auditable key generation, rotation, and destruction policies across all
connected systems.

This framework leverages cryptographic techniques like homomorphic encryption to perform key operations
on encrypted data, minimizing the risk of exposure even during key rotation.

Interoperable by Design
CryptoHub's modular service-oriented architecture fosters a best-of-breed approach.

It utilizes well-defined APIs to integrate seamlessly with existing security infrastructure and cloud architecture.
This eliminates the need for complex custom integrations and streamlines security operations.

11



The CryptoHub Advantage

Unlike traditional, complex encryption solutions requiring multiple products and vendors, CryptoHub offers a
game-changing, all-in-one approach. This single platform streamlines operations, eliminating the need for
specialized expertise and drastically reducing deployment times by over 90%.

CryptoHub empowers you with a comprehensive suite of encryption services, including general-purpose and
payment HSMs, PKI and certificate authority functionalities, key management, data protection, digital signing,
and even cloud key management. This ensures that all your encryption needs are met, regardless of
application.

Furthermore, CryptoHub offers flexible deployment options that adapt to your specific environment. You can
deploy CryptoHub as an on-premises appliance, a containerized cloud instance, or through Futurex's secure
VirtuCrypt SaaS solution hosted in secure data centers across the globe.

Security remains paramount. CryptoHub leverages its industry-leading FIPS 140-2 Level 3 and PCl DSS-
certified HSMs for the strongest protection of your encryption keys. Additionally, dynamic provisioning allows
you to scale your encryption needs quickly. CryptoHub also supports Futurex’'s virtual HSM capability
functions enabling HA/DR for failover and load balancing on a global scale.

CryptoHub resolves cryptographic sprawl and simplifies encryption management, minimizes costs, and
accelerates deployment by consolidating everything into a single platform.
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SECTION 07

CryptoHub: A Cut Above The Rest

Siloed and monolithic legacy solutions leave cryptographic assets vulnerable to modern cyber threats.
CryptoHub offers a feature-rich cryptographic ecosystem designed for the discerning eye of the security
professional.

Here's how CryptoHub addresses complex security challenges and elevates cryptographic agility within an
enterprise environment.

Cryptographic Data and Threat Hunting

CryptoHub transcends basic usage logs by offering granular cryptographic data. This telemetry includes
detailed information on cryptographic operations, access patterns, and API call behavior.

Security teams can leverage this rich data for advanced threat hunting, employing anomaly detection techniques
to identify subtle deviations from established cryptographic workflows. Integration with cloud systems allows for
real-time correlation with broader security protocols, enabling rapid response to potential threats.

Disaster Recovery Orchestration

CryptoHub's disaster recovery (DR) features extend beyond simple backups and failover. It employs a multi-
layered approach, incorporating techniques like off-site DR for geographically dispersed key material
backups.

Active DR drills can be conducted to validate failover procedures and test recovery time objectives (RTOs),
ensuring a seamless transition to a secondary site in the event of a catastrophic outage.

Additionally, CryptoHub integrates with orchestration platforms to automate disaster recovery workflows,
minimizing human intervention and potential errors during critical recovery scenarios.

13
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Centralized Key Management with Data Syncing

Leveraging cloud key management services, CryptoHub allows
entities to collaboratively manage cryptographic keys without
ever revealing the keys themselves.

This empowers organizations to comply with stringent data
residency regulations while maintaining centralized control
over key policies.

Zero-Trust Licensing with Auditing

While traditional licensing models often grant broad access,
CryptoHub embraces a zero-trust approach, continuously
verifying access and enforcing granular permissions.

It dynamically creates a secure environment with least
privilege protocol, concurrent validation, context-aware
access, public key infrastructure, and certificate authority.

This fosters trust between users while offering the flexibility to
scale services dynamically based on real-time usage patterns.

High Availability and Automatic Failover

CryptoHub relies on algorithms not commonly used in GP
environments (3DES) and uses unique key wrapping methods
(TR-31) algorithms to ensure continued service even in the
face of potentially compromised nodes.

The application integration and SDK guarantee system
consistency and data integrity even in scenarios with malicious
actors within the network, offering an unparalleled level of fault
tolerance for mission-critical cryptographic operations.

14
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Summary

The digital landscape is a battlefield, and the stakes have never
been higher. As IT leaders, you must navigate a complex
environment where data reigns supreme.

Yet, the very foundation of data security—cryptographic systems
—often remains tethered to legacy solutions. Like a rusted
shackle on a padlock, these aging connectors are ill-equipped to
defend against today's sophisticated threats.

Many legacy solutions are nearing end-of-life (EOL) and present
a critical vulnerability. They increase the attack surface while
their siloed architectures create blind spots, hindering visibility
into cryptographic operations and access patterns. Inconsistent
data management practices across disparate systems are
breeding grounds for errors and security lapses.

Furthermore, the cryptographic algorithms employed by legacy
systems are increasingly susceptible to advancements in
quantum computing. This looming threat casts a long shadow,
forcing organizations to confront the potential for a complete
cryptographic overhaul — a costly and disruptive endeavor.

Centralized Visibility and Control

Shatter information silos with a unified platform that offers a
holistic view of all cryptographic assets and operations.

Future-Proof Cryptography

Embrace a post-quantum cryptographic core that adapts to
evolving threats and ensures the continued security of your
data despite advancements in computing power.

Automated Workflows and Streamlined
Compliance

Simplify management with automated lifecycles and auditable
trails, ensuring compliance with stringent data security
regulations.

Modular Scalability

Scale services seamlessly to accommodate your growing
needs and data volumes, eliminating the limitations of rigid,
legacy implementations.
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Choosing CryptoHub is not just about bolstering
security; its a strategic investment in your
organizations future. Avoid the disruptive rip-and-
replace cycles associated with legacy systems and
embrace a solution that adapts and evolves alongside
the threat landscape.

We invite you to discover CryptoHub's true potential.
Schedule a personalized demo to understand how our }
unified cryptographic ecosystem can empower you to
navigate the complexities of modern security with
unparalleled control, visibility, and agility.

Learn more at www.futurex.com/cryptohub.
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For over 40 years, Futurex has been an award-winning leader and innovator
in the encryption market, delivering uncompromising enterprise-grade data 864 Old Boerne Road,
security solutions. Over 15,000 organizations worldwide trust Futurex to

. . . Bulverde, Texas 78163
provide groundbreaking hardware security modules, key management
servers, and cloud HSM solutions.
° ° ° ° .
Futurex is headquartered outside of San Antonio, Texas, with regional offices ln @ X

worldwide and over a dozen data centers across five continents, Futurex
delivers unmatched support for its clients’ mission-critical data encryption
and key management requirements.



