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Abstract

Distributed denial-of-service (DDoS) attacks pose a significant threat to businesses of all sizes, making
robust DDoS protection more crucial than ever. As attackers continuously evolve their methods, organizations
must choose the most effective defense strategy to safeguard their online presence.

This comprehensive guide delves into the three primary DDoS protection
techniques: on-premises, cloud-based, and hybrid solutions.

We explore the advantages and limitations of each approach to help you understand which solution aligns
best with your business needs.

On-premises solutions offer the advantage of immediate response to attacks, giving businesses
direct control over their defense mechanisms. However, they may struggle against large-scale
attacks without the scalable resources of cloud-based solutions.

Cloud-based protection, on the other hand, excels at handling massive volumetric attacks by
O leveraging the extensive capacity of cloud infrastructure. Yet, it might introduce latency and depend
on the reliability of external providers.

@ Hybrid solutions combine the best of both worlds, providing a flexible and scalable defense that can
adapt to various attack vectors and intensities.

This guide aims to demystify these DDoS protection techniques, providing
readers with the insights needed to make informed decisions about their
cybersecurity strategies.

By examining the pros and cons of on-premises, cloud-based, and hybrid DDoS protection, businesses can
better understand how to safeguard their digital assets against the ever-present threat of DDoS attacks.
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Introduction

Businesses rely on online platforms to connect with their customers, conduct transactions, and carry out
operations. This reliance, while opening up new avenues for growth and efficiency, also exposes organizations
to myriad cyber threats, among which distributed denial-of-service (DDoS) attacks are particularly disruptive.

As DDoS tactics become more sophisticated, selecting an effective defense
strategy is crucial for any business seeking to protect its online presence.

The choice of DDoS protection—be it on-premises, cloud-based, or a hybrid approach—depends on various
factors, including the size of the organization, the nature of its online activities, and the level of risk it faces.
Each of these solutions offers distinct advantages and challenges, and understanding these nuances is key to
implementing a robust DDoS defense mechanism.

On-premises solutions provide direct control over the defense infrastructure, allowing for an immediate
& response to DDoS attacks. However, they may lack the scalability required to fend off large-scale assaults.

Cloud-based solutions, on the other hand, offer unparalleled scalability by leveraging the vast
Q resources of cloud infrastructure, but they may introduce latency and depend on the reliability of
third-party service providers.

@ Hybrid solutions attempt to combine the best of both worlds, offering a flexible and scalable defense
that can quickly adapt to evolving threats.

This guide aims to demystify these DDoS protection techniques, providing
readers with the insights needed to make informed decisions about their
cybersecurity strategies.

By examining the pros and cons of on-premises, cloud-based, and hybrid DDoS protection, businesses can
better understand how to safeguard their digital assets against the ever-present threat of DDoS attacks.
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Understanding DDoS protection techniques

Before diving into the specifics of DDoS protection strategies, it's essential to grasp what DDoS attacks
entail and the critical role protection measures play in mitigating these threats. DDoS attacks are
orchestrated by distributing traffic across numerous systems to flood a target—be it a website, server, or
network—with more requests than it can handle. This malicious overload aims to disrupt normal service
operations, making the target slow or completely inaccessible to legitimate users.

The mechanism of DDoS attacks

DDoS attacks can be categorized into several types, each exploiting different aspects of a network’s infrastructure:

A Volumetric attacks:
These are the most common, aiming to consume bandwidth within the target network or service.

8 Protocol attacks:
These exploit weaknesses in the layer 3 and layer 4 protocol stack to disrupt connections.

Application layer attacks:
Sophisticated attacks that target specific aspects of an application or service to render it unusable.

Understanding the mechanism behind these attacks is crucial for implementing
effective protection strategies that can identify and mitigate threats before they
impact service availability.
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The role of DDoS protection

DDosS protection works by detecting abnormal traffic flows and filtering out malicious traffic before it reaches the
target network or service. Effective DDoS protection requires a combination of traffic analysis, threat identification,
and response strategies to mitigate the impact of attacks. This involves:

A Traffic Analysis:
Continuously monitoring network traffic to identify patterns indicative of a DDoS attack.

Threat Identification:
@ Employing sophisticated algorithms and threat intelligence to distinguish between legitimate traffic
and potential DDoS threats.

Mitigation Strategies:
Implementing procedures to neutralize the threat, such as rerouting malicious traffic, absorbing
it with scalable resources, or blocking it at the source.
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The choice of DDoS protection technique—on-premises, cloud-based, or
hybrid—depends on an organization’s specific needs, risk profile, and the types
of DDoS threats they are most likely to encounter.

Each approach offers unique benefits and poses different challenges in the quest to maintain uninterrupted
service and protect against the damages associated with DDoS attacks.
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DDoS protection on-premises

On-premises DDoS protection solutions are deployed directly within an organization’s network infrastructure.
These solutions are designed to detect and mitigate DDoS attacks at the network edge, providing immediate
response capabilities to protect against disruptions. On-premises protection is often favored by organizations
seeking direct control over their defense mechanisms, enabling them to tailor the response to specific threats.

How it works

On-premises DDoS protection involves the installation of physical or virtual appliances that scrutinize incoming
traffic for signs of a DDoS attack. These devices may be deployed at the network perimeter, as well as within the
internal network, employing advanced algorithms to analyze traffic patterns in real-time. Upon detecting malicious
activity, the system can then initiate predefined mitigation strategies, such as traffic filtering, rate limiting, or
blocking, to neutralize the threat. Evaluate vendors carefully as architectures, deployments, and management
overhead can vary widely.

Immediate response:

CL/ On-premises solutions can quickly identify and respond to DDoS attacks, minimizing latency
and potential downtime.

Direct control:
Organizations have full control over their DDoS protection, allowing for customization
according to their specific security policies and requirements.

ok

Data privacy:
e Sensitive data does not need to leave the premises for DDoS protection, offering enhanced
privacy and security.
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Bandwidth saturation risk:

J\/’ The primary vulnerability in volumetric DDoS attacks is the saturation of the target’s internet
connectivity. If the on-premises DDoS protection technology cannot redirect traffic before link
saturation occurs, legitimate traffic may be prevented from reaching the target’s network, impacting
service availability.

Potential for high upfront and maintenance costs:
E] Different vendors’ options vary greatly, and the initial investment in hardware and software, along with
ongoing maintenance and updates, can be significant.

Resource intensive:
gg Similarly, different solutions may require dedicated staff with expertise in managing and updating the
DDoS protection infrastructure.

Best use cases for on-premises solutions

On-premises DDoS protection is best suited for organizations with:

><: High sensitivity to latency and the need for immediate attack mitigation.

Q Specific regulatory or privacy requirements that necessitate keeping data in-house.

@ The capacity to invest in and maintain sophisticated on-premises security infrastructure.

Cloud-based DDoS protection provides a resilient shield against volumetric
attacks, leveraging the cloud’s scalability and distributed nature.

While it offers a compelling solution for many businesses, considerations around latency, reliance on
third-party providers, and data privacy should be carefully weighed.
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DDoS protection cloud-based

Cloud-based DDoS protection leverages the scalability and flexibility of cloud computing to safeguard
against DDoS attacks. Unlike on-premises solutions, cloud-based protection operates in the service
provider’s infrastructure, offering a vast network capacity to absorb and mitigate large-scale DDoS attacks
before they reach the target’s network.

How it works

Cloud-based DDoS protection services function by rerouting traffic through the provider’'s network, where it
undergoes analysis for potential threats. This setup allows for the identification and filtering of attack traffic away
from the target’s infrastructure. The provider’s global network of data centers can scale to absorb the massive
volumes of traffic associated with volumetric DDoS attacks, ensuring that only legitimate traffic reaches the client.

Scalability:
@ The cloud’s extensive resources can handle sudden spikes in traffic, making it ideal for mitigating
large-scale DDoS attacks.

Cost-effectiveness:
(o] Cloud-based solutions often operate on a subscription model, reducing the need for substantial
upfront investments in hardware and maintenance.

Without the need for physical infrastructure, cloud-based protections can be quickly deployed
and scaled according to demand.

@ Ease of implementation:
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Potential latency:

( L Depending on the geographical distance between the cloud provider's data centers and the target's
infrastructure, there might be increased latency for legitimate traffic.

Reliance on third-party providers:
@ The effectiveness of the DDoS protection hinges on the reliability and security measures of the
chosen cloud provider.

Privacy concerns:

@ Traffic analysis and mitigation take place off-premises, which may raise data privacy and sovereignty
concerns for certain organizations.

Best use cases for cloud-based solutions

Cloud-based DDoS protection is particularly well-suited for:

><: Businesses operating with flexible scaling needs, especially those experiencing unpredictable
traffic volumes.

Q Cloud-native organizations without a self-hosted or colocated data center.

@ Companies that can tolerate minimal latency increases in exchange for robust protection against
large-scale DDoS attacks.

Cloud-based DDoS protection provides a resilient shield against volumetric attacks,
leveraging the cloud’s scalability and distributed nature.

While it offers a compelling solution for many businesses, considerations around latency, reliance on third-party
providers, and data privacy should be carefully weighed.
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DDoS protection hybrid

Hybrid DDoS protection strategies offer a comprehensive approach by combining the immediate response
capabilities of on-premises solutions with the scalability and flexibility of cloud-based services. This
method provides a versatile defense mechanism, ensuring robust protection against a wide range of DDoS
attack vectors and intensities.

How it works

A hybrid DDoS protection setup typically involves an on-premises appliance that monitors traffic and provides
an initial layer of defense against attacks. In the eavent of a large-scale attack that exceeds the capacity of the
on-premises solution, traffic is seamlessly rerouted to a cloud-based protection service. This service can absorb
and mitigate the excessive traffic, preventing it from overwhelming the target’s infrastructure. The integration of
these two layers ensures that attacks can be dealt with efficiently, whether they are small and sophisticated or
large and volumetric.

Best of both worlds:
‘7 Combines the low-latency response of on-premises solutions with the massive scalability of cloud-
based services.

Adaptive protection:
Q Capable of handling various types of DDoS attacks by dynamically adjusting the defense mechanism
based on the attack’s size and complexity.

Cost efficiency in the long run:
G While initial setup costs can be high, the hybrid approach can be more cost-effective over time by
preventing costly downtime and leveraging cloud resources only when necessary.
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Complexity in management:
2 Implementing and managing a hybrid solution can be complex, requiring coordination between on-
premises and cloud-based components.

Higher initial investment:
E] The need for both on-premises hardware and subscription to cloud services entails a higher upfront
cost compared to choosing one method.

Dependency on multiple providers:

@ If the cloud component is outsourced, there’s a reliance on external parties for a portion of the DDoS
mitigation process, which can introduce challenges in terms of service level agreements (SLAs) and
data privacy.

Best use cases for on-premises solutions
Hybrid DDoS protection is ideally suited for:

Organizations that face a wide variety of attack vectors and require versatile and scalable

50 defense mechanisms.

Businesses with critical operations that cannot afford any downtime and need an immediate on-
premises response but also require the assurance of cloud-based scalability for large attacks.

E Enterprises with complex network environments that can benefit from the customized protection
offered by on-premises solutions, complemented by the broad coverage of cloud services.

Hybrid DDoS protection strategies represent a comprehensive approach to
safeguarding digital assets against the evolving landscape of DDoS threats.

By leveraging the strengths of both on-premises and cloud-based solutions, organizations can ensure a resilient
defense that minimizes the risk of service disruption and maximizes the efficiency of their response to DDoS attacks.
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Key considerations for selecting
a DDoS protection strategy

Choosing the right DDoS protection strategy is crucial for safeguarding your online presence against cyber
threats. The decision should be informed by a comprehensive understanding of your organization’s specific
needs, risk exposure, and operational requirements. Below are essential factors to consider when selecting a
DDoS protection solution:

Assessing your risk level and potential impact of DDoS attacks

Nature of your business:
Organizations that operate critical infrastructure, e-commerce platforms, or provide essential services
may face higher risks and more significant impacts from DDoS attacks.

. Previous attack history:
Q\/ Businesses that have been targets of DDoS attacks in the past are likely to be targeted again,
necessitating robust defense mechanisms. It's important to note that the majority of attacks are small
and rapid that go unnoticed, often dismissed as minor network issues.service to render it unusable.

Considering your budget and resources

Cost-effectiveness:
E Evaluate the total cost of ownership, including initial setup, subscription fees, maintenance,
and potential scalability costs.

Resource availability:
38 Consider the expertise and manpower available within your organization to manage and maintain
the DDoS protection solution.
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Evaluating the complexity and management capabilities of your IT team

Technical expertise:
|;| The level of complexity in managing on-premises, cloud-based, or hybrid solutions can vary
significantly, requiring different levels of technical knowledge and expertise.

Operational capacity:
@ Assess whether your IT team can handle the day-to-day operations of the chosen DDoS protection
strategy or if outsourcing to a third-party provider would be more feasible.

Understanding the importance of scalability and flexibility in defense

@ Future proofing:
Ensure the chosen solution can scale with your business and adapt to evolving DDoS attack methods.

Adaptability:
Consider how easily the solution can be modified or upgraded in response to changing security
landscapes and business needs.

By carefully weighing these considerations, organizations can select a DDoS
protection strategy that not only meets their current needs but also positions
them to effectively respond to future threats

The goal is to achieve a balance between cost, complexity, and effectiveness, ensuring continuous
availability and the security of digital assets against DDoS attacks.
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Conclusion

Online service availability is crucial for business success, and DDoS attacks represent a formidable
challenge that can disrupt operations, erode customer trust, and inflict significant financial damage.As
these cyber threats grow in sophistication and scale, the importance of implementing a robust DDoS protection
strategy cannot be overstated. Organizations must navigate the landscape of on-premises, cloud-based, and
hybrid solutions to find the most effective defense against DDoS attacks.

This guide has explored the nuances of each approach, highlighting their strengths
and weaknesses to aid in the decision-making process

On-premises solutions offer control and immediate response, cloud-based services provide scalability and
cost-efficiency, and hybrid strategies combine these advantages to offer comprehensive protection. The
choice among these options should be guided by a thorough assessment of an organization’s specific needs,
risk profile, budget, and technical capabilities.

As we look to the future, the evolution of DDoS threats will undoubtedly require businesses to remain vigilant
and adaptive in their cybersecurity strategies. By considering the key factors outlined in this document and
staying informed about the latest developments in DDoS protection technologies, organizations can ensure
they are well-prepared to defend against these disruptive threats.

The Goal is clear

To safeguard your online operations, maintain service availability, and protect the integirty of your digital assets
in an ever-changing cyber landscape.
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Further reading/resources

To further your understanding of DDoS protection and stay ahead of cyber threats, consider exploring the
following resources:

Why It's Mission Critical To Have Scalable DDoS Protection

StackPath Case Study

2023 Threat Intel Report

Simplifying DDoS Protection Architectures: Options for a Complete Defense (Video)

By engaging with these resources,
businesses can deepen their
knowledge of DDoS defense
mechanisms and enhance their
preparedness for future attacks.

Remember, in the realm of cybersecurity,
knowledge is power, and staying informed is
key to ensuring the resilience and reliability
of your digital operations.

Speak with a Specialist

corero.com
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