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Cloud-Adjacent Secure Gateway

Enhancing Cloud Security and Performance

In the current era of digital transformation, enterprises are strategically shifting towards hybrid
and multi-cloud architectures to better align their IT infrastructure with business objectives. This
approach allows organizations to tap into the diverse advantages offered by cloud computing—
such as enhanced scalability, agility, and cost savings—while maintaining the flexibility to
choose solutions that best fit their specific needs. By leveraging a mix of private, public, and
hybrid clouds, companies are positioned to optimize their operations for both performance and
efficiency, ensuring that their technological investments directly support their strategic goals.

A crucial element of this multi-cloud strategy is the integration of secure gateways within

each cloud environment, which serves to standardize essential security functions including
encryption, network address translation, traffic manipulation, security inspection, and
logging. These gateways play a vital role in preserving data integrity and security as information
flows across diverse cloud platforms. Implementing consistent and robust security measures
across all cloud services is fundamental for mitigating risks and protecting sensitive data. As
organizations navigate the complexities of managing multiple cloud services, the need for

such unified security practices becomes clear, enabling a seamless, secure, and efficient cloud
ecosystem that supports business growth and innovation.



SECURE GATEWAY FRAMEWORK
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As enterprises embrace hybrid and multi-cloud architectures, the complexity of securing these
diverse environments necessitates a sophisticated approach to managing and protecting
cloud-bound traffic. A proposed solution to this challenge is the implementation of a gateway
framework structured around four key functional areas: pre-landing inspection, internet
gateway, security inspection, and line of business connection. This framework is designed to
ensure comprehensive security coverage from the initial point of internet entry to the final
connection with business-critical applications and services.
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Pre-landing Inspection: The first defense layer aims to neutralize threats before they impact
the core network, incorporating DDoS protection and web application firewalls (WAFs). These
tools preemptively address denial-of-service attacks and filter HTTP traffic to web applications,
blocking malicious activities early and preventing deeper network infiltration.

Internet Gateway: The internet gateway functions as the primary route for traffic to and from
the public cloud, directing both inbound and outbound flows. It focuses on traffic steering,
load balancing, and encryption, ensuring efficient distribution and secure transmission without
specifically filtering content.

Security Inspection: The security inspection layer is essential, performing various operations
like content filtering, security scanning, malware detection, and activity logging. It examines data
for threats, allowing only secure, compliant content, crucial for safeguarding data integrity and
confidentiality in the cloud.

Line of Business Connection: The final part of the gateway framework secures the connection
to business applications, platforms, and services, ensuring safe, efficient access to critical
functions. It facilitates smooth integration between cloud services and business operations,
representing the gateway's ultimate protection to keep assets safe while ensuring performance
and availability.

GENERAL PUBLC CLOUD GATEWAYS

This framework is inherently integrated into each major public cloud platform (AWS, Azure, GCP)
through a configuration of virtual devices and networks that execute the required functions.
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Typically, these platforms utilize virtual networks—such as Virtual Private Clouds (VPC) in AWS—
to distinctly organize the framework’s components, ensuring each segment operates within its
dedicated environment for enhanced security and efficiency.

Ingress/Egress Virtual Network Security Virtual Network Application Virtual Network
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Within the Internet Gateway (IGW) virtual network, the architecture starts with the internet
gateway itself, which manages all inbound and outbound traffic. Following this, an Application
Load Balancer (ALB) takes over for traffic distribution and SSL certificate management, ensuring
efficient handling of web traffic and secure connections. A generic gateway, like AWS's Transit
Gateway, then routes the traffic to the security inspection network, preparing it for deep
analysis.

The Security Inspection virtual network houses gateway load balancers that evenly distribute
incoming traffic across a pair of stateful inspection firewalls. These firewalls, whether cloud-
native or third-party, perform thorough content filtering, threat detection, and ensure secure
data passage.

Finally, the framework connects to the Line of Business (LOB) network through another
generic gateway (e.g., Transit Gateway), leading to the business-critical applications and services.
This segment typically includes traditional application load balancers to manage traffic to the
applications, ensuring that the services required for specific business functions are accessible,
secure, and performant.

THE CHALLENGES

Public clouds provide agility in establishing secure environments but also present challenges due
to inconsistencies in architecture, implementation, and operations across platforms like AWS,
Azure, and GCP. These differences complicate standardization and integration of security
measures, making it challenging to maintain a unified multi-cloud strategy.

These challenges stem from the inherent differences and limitations of cloud environments,
impacting the implementation and operation of the framework. Key challenges include:

* Inconsistent Policy Implementation: Variability in how policies are applied across different
clouds complicates security and access controls.

* Inconsistent Architecture and Operations: Diverging architectural designs and operational
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practices across cloud platforms hinder standardization.

* Complexity and Difference in Ingress/Egress Patterns: Varied patterns for traffic entering
and exiting cloud platforms add to the complexity of managing flow and security.

* Complexity in Isolating Traffic for Multi-Tenancy: Ensuring traffic isolation in multi-tenant
environments presents challenges in maintaining privacy and security.

* Cost Structure for Virtual Resources: The pay-per-use cost model, while flexible, can lead
to higher expenses, especially as costs are replicated across each cloud platform used,
compounding the overall financial burden.

* Limits and Maximums on Bandwidth: Bandwidth limits on virtual resources within public
clouds can restrict performance and scalability, particularly for applications requiring high
bandwidth.

CLOUD-ADJACENT SECURE GATEWAY CONCEPT

The cloud-adjacent secure gateway concept marks a strategic pivot from conventional
approaches, focusing on repositioning certain gateway functionalities from within the public
cloud to a client-owned infrastructure. This infrastructure is situated in the same colocation
facilities as major public cloud providers, leveraging the “cloud-adjacent” idea.

By relocating key virtual functions—such as security inspection, load balancing, and traffic
management—outside of the public cloud yet in close proximity, organizations can achieve
greater control over their security posture and network performance. This model aims to
mitigate the challenges of inconsistent policies, complex multi-tenancy, and the pay-per-use cost
structure, while still maintaining the agility and scalability benefits of cloud environments.

“Cloud-Adjacent” Explained

The cloud-adjacent concept involves positioning client infrastructure in close physical proximity
to hyperscaler data centers, where direct connection services—such as AWS Direct Connect,
Azure ExpressRoute, and Google Cloud Interconnect—are housed within the same facility.

Cloud-Adjacent Colocation

aWS /_\ Azure 3

Physical Data Center




(o]
a n m White Paper | Cloud-Adjacent Secure Gateway

This setup ensures low-latency access to cloud resources by facilitating a nearly seamless, high-
speed link between the client’s infrastructure and the cloud provider’s services. By co-locating in
this manner, organizations benefit from the agility and scale of cloud computing while enjoying
enhanced control over network performance and data security.

Cloud-Adjacent Secure Gateway Architecture

The cloud-adjacent secure gateway architecture centralizes Internet Gateway (IGW) and Security
Inspection functions into a single, dedicated gateway, moving away from dispersed virtual
instances in the cloud. This unified approach streamlines security across multiple clouds,
leveraging the benefits of cloud-adjacency for improved performance and security while
reducing complexity and enhancing control.
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This strategy marks a significant shift towards a physically owned and controlled gateway,
moving away from scattered virtual devices. By centralizing operations into this single
gateway, clients gain a more controlled, transparent network environment that guarantees
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performance. This approach offers explicit traffic control and security inspection, enhancing
the oversight and flexibility of network management while ensuring robust security and efficient
performance.

The architecture comprises four key components designed to enhance network security and
efficiency:

1. Gateway Networking: Optimizes data flow through advanced routing and switching,
ensuring traffic isolation, multi-tenancy support, and guaranteed throughput for reliable
performance.

2. Application Traffic Manipulation: Intelligently steers data, balancing loads, translating
address, and managing encryption/decryption services to optimize application performance
and security.

3. Security Inspection: Enforces security policies through traffic inspection, malware detection,
content filtering, and intrusion prevention services, ensuring robust protection against
threats.

4. Cloud On-Ramp Connections: Act as the convergence point where the gateway accesses
major public clouds via direct connection services, ensuring high performance and low
latency.

BENEFITS OF CLOUD-ADJACENT SECURE GATEWAY

Constructing a cloud-adjacent secure gateway yields benefits across technology, operations, and
finances, setting the stage for a detailed exploration of these advantages.

* Enhanced Performance and Low Latency: By positioning infrastructure close to cloud
provider data centers, it ensures high-speed, low-latency connections to cloud services,
critical for performance-sensitive applications.

* Improved Security and Compliance: Centralizing security functions allows for more
consistent policy enforcement across clouds, enhancing security posture and simplifying
compliance with regulatory standards.

* Cost Efficiency: Reducing data transfer distances and leveraging direct connections can
lower costs associated with bandwidth and data egress. Additionally, the ability to precisely
control resource allocation helps avoid unnecessary expenses in cloud usage.

* Operational Flexibility and Scalability: This setup offers flexibility in managing connections
to multiple cloud providers, making it easier to scale services up or down based on demand
without compromising on network performance or security.

* Simplified Management: Unifying gateway functions into a single, client-controlled
infrastructure simplifies the management of multi-cloud environments, reducing the
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complexity and overhead associated with handling disparate cloud architectures.

* Better Traffic Control and Data Sovereignty: Directing traffic through a cloud-adjacent
gateway allows for more granular control over data routing and security, aiding in data
sovereignty and privacy efforts.

NEXT STEPS

For a tailored approach that aligns with your organization’s unique requirements, we encourage
you to contact your ANM account team to discuss your specific needs and explore how this
innovative solution can be integrated into your cloud strategy.
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